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STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

OIL CONSERVATION DIVISION 
STATE LAND OFFICE BLDG. 
SANTA FE, NEW MEXICO 

16 May 1984 

COMMISSION HEARING 

IN THE J-5ATTER OF: 

A p p l i c a t i o n of C i t i e s Service O i l CASE 
& Gas Corporation f o r 640-acre P191 
spacing i n the West Bravo Dome Area, 
Harding County, New Mexico. 

BEFORE: Commissioner Joe Ramey, Chairman 
Commissioner Ed Kell e y 

TRANSCRIPT OF KEARING 

A P P E A R A N C E S 

For the O i l Conservation W. Perry Pearce 
D i v i s i o n : Attorney a t Law 

Legal Counsel t o the D i v i s i o n 
State Land O f f i c e Bldg. 
Santa Fe, New Mexico 87501 

For the A p p l i c a n t : W. Thomas K e l l a h i n 
Attorney a t Law 
KELLAHIN & KELLAHIN 
P. O. Box 2265 
Santa Fe, New Mexico 87501 
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MR. RAMEY: Mr. Kellahin, what 

i s your pleasure i n Case 8191? 

MR. KELLAHIN: Mr. Chairman, I 

have reviewed again the appli c a t i o n we have f i l e d on behalf 

of C i t i e s Service O i l & Gas Corporation. We believe that 

that application i s s l i g h t l y inconsistent with the 

statements I've made to you insofar as the application has 

some boundaries that are determined simply because of 

ownership. 

We think that spacing cases 

ought to be decided based upon geologic and engineering 

reasons and that we do not part out windows or delete 

acreage simply because of surface ownership. 

And therefore, at t h i s point, I 

see that there w i l l be substantial need for revision of that 

application and we would request that that application be 

dismissed at t h i s point without prejudice. 

MR. RAMEY: Upon your request 

the application w i l l be dismissed without prejudice, Mr. 

Ke1lahin. 

The hearing i s adjourned. 

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

I , SALLY W. BOYD, C.S.R., DO HEREBY CERTIFY that 

the foregoing Transcript of Hearing before the Oil 

Conservation Division 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 of the 

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

••U;..V-..». 
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STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

OIL CONSERVATION DIVISION 
STATE LAND OFFICE BLDG. 
SANTA FE, NEW MEXICO 

26 September 1984 

COMMISSION HEARING 

IN THE MATTER OF: 

A p p l i c a t i o n of C i t i e s Service O i l & CASE 
Gas Corporation f o r special pool 8352 
r u l e s , Harding and San Miguel Counties, 
New Mexico. 

BEFORE: Richard L. Stamets, Chairman 
Commissioner Kelley 

TRANSCRIPT OF HEARING 

A P P E A R A N C E S 

For the O i l Conservation J e f f Taylor 
D i v i s i o n : Attorney a t Law 

Legal Counsel t o the D i v i s i o n 
State Land O f f i c e Bldg. 
Santa Fe, New Mexico 87501 

For C i t i s Service: W. Thomas K e l l a h i n 
Attorney a t Law 
KELLAHIN & KELLAHIN 
P. O. Box 2265 
Santa Fe, New Mexico 87501 
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MR. STAMETS: The hearing w i l l 

please come t o order. 

I have received a request t h i s 

morning t h a t the two cases be heard i n reverse order, t a k i n g 

s p e c i a l pool r u l e s f i r s t and the u n i t agreement second. 

Is there any o b j e c t i o n from any 

party t o t h a t change? 

Hearing none, l e t ' s go ahead 

then and c a l l Case 8352. 

MR. TAYLOR: The a p p l i c a t i o n of 

C i t i e s Service O i l & Gas Corporation f o r special pool r u l e s , 

Harding and San Miguel Counties, New Mexico. 

MR. STAMETS: C a l l f o r appear

ances i n t h i s case. 

MR. KELLAHIN: Mr. Chairman, 

I'm Tom K e l l a h i n of K e l l a h i n and K e l l a h i n , Santa Fe, New 

Mexico, appearing on behalf of the a p p l i c a n t , C i t i e s Service 

O i l & Gas Corporation, and I have two witnesses t o be sworn. 

MR. STAMETS: Other appear

ances? 

MR. LOPEZ: Mr. Chairman, my 

name i s Owen Lopez w i t h the Hinkle Law Firm i n Santa Fe, New 

Mexico, appearing on behalf of Amerigas and we may have two 

witnesses t o be sworn today. 

MR. STAMETS: Other appear

ances? 
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MR. CARR: May i t please the 

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

Campbell and Black, P. A., of Santa Fe. I represent Amoco 

Production Company. 

We do not intend t o c a l l a w i t 

ness . 

MR. STAMETS: Any other appear

ances? 

I'd l i k e t o have a l l those who 

are going t o be witnesses to stand and be sworn a t t h i s 

time, please. 

(Witnesses sworn.) 

MR. LOPEZ: I f the Commission 

please, before we begin, I have a motion t o present to the 

Commission w i t h a b r i e f . 

There has been some confusion 

and so I'm going ot have t o o r a l l y amend my motion to i n 

clude under Township 19 North, Range 30 East, I t h i n k i t has 

to do w i t h the advertisement. The way we read the a p p l i c a 

t i o n the way the case included, Township 19 North, Range 30 

East does not include Sections 19 through 36. I would l i k e , 

now t h a t I've seen the map on the w a l l , t o add those t o the 

i n q u i r y -- t o the motion. 

The e s s e n t i a l purpose of my mo

t i o n i s to delete from the hearing here today a l l those 
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lands t h a t l i e w i t h i n the Bravo Dome Un i t . The reason f o r 

t h i s i s explained i n our b r i e f we submit w i t h the motion. 

Have I already d i s t r i b u t e d a l l 

the b r i e f s ? 

MR. KELLAHIN: No, s i r , I 

d i d n ' t get one. 

MR. LOPEZ: Okay, here's one. 

E s s e n t i a l l y , as you w i l l note 

from the b r i e f , t h i s Commission heard Case Number 8190 i n 

May and entered i t s order, I b e l i e v e i t was i n June. The 

subject of t h a t Case Number 8190 was t o consider Amoco's ap

p l i c a t i o n f o r 640-acre spacing throughout the Bravo Dome 

Unit Area of Amoco 1 s . That includes lands t h a t are subject 

to the a p p l i c a t i o n today. 

The Commission, i n Order No. R-

7556, est a b l i s h e d a 640-acre spacing area f o r a p o r t i o n of 

the Bravo Dome Unit Area and 160-acre spacing area f o r the 

remaining balance of the Bravo Dome Unit Area. 

The 160-acre spacing l i e s p r e t 

t y much t o the south and west of the — or i n the south and 

west p o r t i o n s of the Bravo Dome Area. 

At t h a t hearing C i t i e s Service 

attempted to bootstrap i t s case t h a t was adve r t i s e d f o r 

hearing a t t h a t date on Amoco's evidence and on behalf of 

Amerigas we moved not t o allow t h a t t o happen and the Com

mission granted our request. 

C i t i e s Service i s back here t o -
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day, presumably w i t h t h e i r own w e l l t e s t i n f o r m a t i o n f o r the 

purpose of e s t a b l i s h i n g the same 640-acre request, perhaps 

modified. 

Nevertheless, C i t i e s Service 

d i d enter an appearance and d i d p a r t i c i p a t e i n Case 8190. 

The Commission t h e r e a f t e r entered i t s order and, as you w i l l 

note from our b r i e f , there seems t o be undisputable author

i t y t h a t the way f o r C i t i e s Service t o have attacked the or

der entered i n t h a t case was e i t h e r t o seek a rehearing or 

appeal the case. They should not p r e f e r to r e a d v e r t i s e a 

new case overlapping the area t h a t ' s already been r u l e d on, 

and there are many reasons why the Commission should not en

t e r t a i n t h e i r motion a t t h i s time. I f they d i d want t o come 

i n and have the Commission reassess i t s order t h a t was en

tered i n the previous case, the method would be by amending 

— asking f o r an amendment t o the order or i f the Commission 

were t o e n t e r t a i n a request f o r those lands t h a t l i e w i t h i n 

the Bravo Dome Unit Area today, there would be a c l e a r op

p o r t u n i t y f o r c o n f l i c t i n g orders o v e r l y i n g the same area and 

i t c e r t a i n l y would not give much comfort t o operators t h a t 

the r u l e s would be so subject t o change and u n c e r t a i n t y i n 

such a short period of time. 

Thank you. 

MR. STAMETS: Mr. K e l l a h i n , 

would you l i k e t o respond? 

MR. KELLAHIN: Mr. Chairman, 

f o r purposes of responding t o Mr. Lopez, I want t o hand you 
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a copy of the order Mr. Lopez i s r e f e r r i n g t o . I t ' s the 

gr a n t i n g of the Amoco a p p l i c a t i o n f o r temporary spacing i n 

what i s o f t e n r e f e r r e d t o as the Amoco Bravo Dome Area. 

Mr. Chairman, I'd l i k e t o make 

some poi n t s w i t h regards t o our proposed E x h i b i t Number One. 

I t ' s on the w a l l , and t o give you a l i t t l e background about 

how we got t o where we are today, you can see on E x h i b i t 

Number One t h a t there i s an o u t l i n e i n yellow. That i s the 

area t h a t the Commission spaced on 640 acres as a r e s u l t of 

the order t h a t Mr. Lopez has r e f e r r e d t o . I t ' s R-7556. 

At the time t h a t t h a t case was 

scheduled there was also docketed on t h a t same docket a case 

where C i t i e s Service O i l and Gas Corporation t o create a 

spaced area i n the Bravo Dome, which has ge n e r a l l y been de

scribed as the West Bravo. That area g e n e r a l l y l i e s over i n 

t h i s p o r t i o n of t h a t area o u t l i n e d w i t h the pink tape. 

The a p p l i c a t i o n of C i t i e s Ser

vice a t t h a t time stopped approximately a t the l i n e t h a t se

parates the red w e l l s and those w e l l s t h a t aren't c i r c l e d i n 

red. The red w e l l s are C i t i e s Service w e l l s . These w e l l s 

here t h a t are not marked w i t h any c o l o r are the Amerigas 

we 11s. 

The l i n e of our o r i g i n a l a p p l i 

c a t i o n i s g e n e r a l l y here t o the west. 

The a p p l i c a t i o n of C i t i e s — of 

Amoco f o r the spaced area o r i g i n a l l y included a l l of the 

Bravo Dome U n i t . That u n i t o u t l i n e g e n e r a l l y conforms t o 
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the yellow o u t l i n e u n t i l you get t o the southwest area of 

the map and you can see an area t h a t i s not o u t l i n e d i n y e l 

low or pink. I t ' s a broken area t h a t runs through the 

southwest p o r t i o n . This acreage i s the Amoco Bravo Dome 

Unit . 

I t was our cont e n t i o n a t the 

hearing back i n May t h a t we are deali n g w i t h one common 

source of supply i n the Tubb formation f o r the e n t i r e Bravo 

Dome and t h a t there was not any reason t o separate out the 

main Amoco operated Bravo Dome from t h i s southwest area. 

We move t o consolidate f o r 

hearing purposes the testimony t h a t was going to be e l i c i t e d 

at t h a t hearing t o present evidence from our witnesses con

cerning t h i s area t o the south and t o the west. 

The Commission denie us the op

p o r t u n i t y t o consolidate those cases f o r hearing and ele c t e d 

to hear testimony only on the Amoco operated area. 

At the conclusion of t h a t case 

we asked Mr. Ramey, wi t h o u t p r e j u d i c e , t o withdraw t h a t ap

p l i c a t i o n and all o w us t o amend the boundaries f o r our pro

posed West Bravo Dome Pool and t o r e f i l e t h a t . 

I have f o r you a copy of the 

t r a n s c r i p t of the May 16th, 1984 hearing f o r t h a t case. I t 

contains simply one page and you can read i t and note t h a t 

Mr. Ramey gave us the o p p o r t u n i t y t o r e f i l e w i t h o u t p r e j u 

dice . 

And t h a t i s why we are here t o -
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day. Our testimony, we b e l i e v e , w i l l demonstrate conclu

s i v e l y t h a t there i s a need t o create another pool i n the 

carbon di o x i d e area i n the Tubb formation t h a t conforms t o 

the boundary t h a t we propose t o use. 

Mr. Lopez would have you be

l i e v e t h a t once the Commission estab l i s h e s a pool and adopts 

temporary specia l pool r u l e s f o r the pool t h a t i t i s somehow 

cast i n concrete and t h a t those r u l e s cannot be expanded, 

amended, or the area expanded or amended a t any other time. 

He says t h a t i t ' s a c o l l a t e r a l a t t a c k now upon t h a t p r i o r 

order f o r the Commission t o hear another case i n v o l v i n g 

other testimony and evidence t o whether or not p a r t of the 

area t h a t was subject t o the f i r s t hearing can be included 

i n the area t h a t we're t a l k i n g about today. 

I t h i n k the f i r s t t h i n g you 

have t o decide i s whether or not t h a t i s c o r r e c t . I t i s our 

contention t h a t i t i s not. 

I've looked b r i e f l y a t Mr. 

Lopez' f a c t u a l summary i n h i s b r i e f . I note t h a t the cases 

he c i t e d are general a d m i n i s t r a t i v e law cases about the f i n 

a l i t y of orders. I do not see anything i n his b r i e f , nor am 

I aware of any cases t h a t preclude the Commission w i t h i t s 

con t i n u i n g j u r i s d i c t i o n to go ahead and modify and create 

new pools at any time i t would be ap p r o p r i a t e . 

That r e t a i n e d j u r i s d i c t i o n i s 

i n f a c t i n the Amoco order and i t says on the very l a s t 

page, i t says t h a t j u r i s d i c t i o n of t h i s cause i s r e t a i n e d 
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f o r the en t r y of such f u r t h e r orders as the Commission may 

deem necessary. 

H i s t o r i c a l l y the Commission has 

changed pools, created new pools, deleted acreage from o l d 

pools and added i t s new pools. I t ' s an ev o l v i n g process and 

i t ' s not cast i n stone. 

We contend t h a t we ought t o be 

allowed t o go forward w i t h the area as ap p l i e d f o r and as 

o u t l i n e d on E x h i b i t Number One. 

Now i f the Commission does not 

want to f o l l o w i t s h i s t o r i c a l p r a c t i c e w i t h regards t o spac

ing cases and contends t h a t there must be some merit i n Mr. 

Lopez' motion, then you need t o decide, and I t h i n k t h i s i s 

the issue and the way t o frame the issue, you need to decide 

whether or not t h a t you can include acreage t h a t was subject 

t o a p r i o r hearing a t the O i l Commission i n t o an a p p l i c a t i o n 

f o r a new pool area, whether or not t h a t w i l l c o n s t i t u t e a 

c o l l a t e r a l a t t a c k on the p r i o r order. Our contention i s i t 

does not, and t h a t t h a t ' s a l l we need t o say, i s t h a t the 

Commission, w i t h i t s j u r i s d i c t i o n over pools, can simply do 

t h a t . 

I f you're uncomfortable w i t h 

t h a t , the next issue you must decide i s whether or not you 

can include the acreage, or a t l e a s t t h a t acreage i n t h i s 

a p p l i c a t i o n , t h a t was subject t o the p r i o r hearing, and i n 

clude t h a t w i t h o u t new evidence. 

I am not aware t h a t the Commis-
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sion establishes the j u r i s d i c t i o n a l procedure i n the Dis

t r i c t Courts on new t r i a l s , but there i s some s i m i l a r i t y i n 

t h a t process. A p a r t y before the D i s t r i c t Court can ask f o r 

a new t r i a l i f there i s new evidence a v a i l a b l e . I t h i n k you 

can decide t h i s issue w i t h o u t g e t t i n g t o t h i s p o i n t but i f 

you decide t h a t i n order t o have another hearing t h a t i n v o l 

ves some of the same acreage, i f you make the judgment and 

the d e c i s i o n t h a t t h a t hearing must be based upon new and 

a d d i t i o n a l evidence, i t i s our tender of proof t o you t h a t 

there i s new and a d d i t i o n a l evidence t h a t was not a v a i l a b l e 

at the hearing i n May, and i f i t ' s i n t h a t context t h a t you 

decide on Mr. Lopez' motion, we be l i e v e t h a t i n t h a t context 

you also ought t o deny h i s motion. 

Our tender of proof i s t h a t 

w i t h regards t o the w e l l t h a t ' s i d e n t i f i e d by the red arrow, 

t h a t there has been a long term fl o w t e s t t h a t ' s been con

ducted subsequent t o the May hearing and t h a t a d d i t i o n a l 

evidence and the c a l c u l a t i o n s and e x t r a p o l a t i o n s made by the 

engineers based upon t h a t new data causes them t o conclude, 

and our proof w i l l be, t h a t t h i s area i s capable of d r a i n i n g 

640 acres. 

In a d d i t i o n there i s evidence 

a v a i l a b l e and testimony t h a t was not a v a i l a b l e a t the p r i o r 

hearing to i n d i c a t e t h a t there was isochronal t e s t s and c a l 

c u l a t i o n s made on a l l those w e l l s i n d i c a t e d i n the green ar

rows t h a t i s new a d d i t i o n a l i n f o r m a t i o n t h a t was not a v a i l 

able a t the p r i o r hearing. 
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I n a d d i t i o n , the engineer has 

again studied the g e o l o g i c a l data a v a i l a b l e f o r t h i s pool 

and there i s no dispute or doubt i n t h a t engineer's mind 

t h a t we are d e a l i n g w i t h a r e s e r v o i r i n the West Brawo Dome 

t h a t has e s s e n t i a l l y the same r e s e r v o i r p r o p e r t i e s as you 

f i n d i n the main Bravo Dome and t h a t there w i l l be no reason 

t o t r e a t those separately unless you want t o do so f o r some 

a r t i f i c i a l reason. 

Our p o i n t i s t h a t there i s no 

basis i n Mr. Lopez' f o r several reasons. One, h i s t o r i c a l l y 

the Commission does continue t o act and modify orders when 

i t deals w i t h pools. There i s no f i n a l i t y t o those orders. 

This does not c o n s t i t u t e a c o l l a t e r a l a t t a c k and you could 

deny i t simply a t t h a t p o i n t . 

I f you're more comfortable w i t h 

the p r o p o s i t i o n t h a t t h i s case w i l l i n v o l v e a d d i t i o n a l ac

reage and a d d i t i o n a l testimony t h a t was not subject t o hear

ing back i n May, then you also should deny the motion. 

In a d d i t i o n , I t h i n k you do a 

s u b s t a n t i a l i n j u s t i c e i f you say t h a t i n May C i t i e s Service, 

who was prepared and w i l l i n g and able t o present a case, i s 

not allowed t o consolidate i t f o r hearing purposes, a t the 

conclusion of t h a t hearing allows us t o withdraw our a p p l i 

c a t i o n w i t h o u t p r e j u d i c e , and we come here today and you do 

pre j u d i c e by not hearing our case. I t h i n k you've done a 

s u b s t a n t i a l i n j u s t i c e , and f o r a l l those reasons we request 

t h a t Mr. Lopez' motion ought t o be denied. 
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MR. CARR: May i t please the 

Commission, I'd l i k e t o respond b r i e f l y t o the motion on be

h a l f of Amoco Production Company. 

As you are aware, Amoco i s the 

operator of the Bravo Dome Carbon Dioxide Gas Unit and cer

t a i n of the acreage which i s involved i n Mr. Lopez' motion 

which i s before you now i s located w i t h i n the boundaries of 

the Bravo Borne. 

As you're aware, we came before 

you i n May of t h i s year and sought 640-acre spacing f o r the 

e n t i r e Bravo Dome Unit Area. We believed then t h a t t h a t was 

appropriate and we bel i e v e so now. 

We received an order from the 

Commission which carved out a p o r t i o n of the u n i t and l e t 

t h a t acreage remain on 160-acre spacing. Amoco elected not 

seek a rehearing i n t h a t case but instead determined t h a t 

they would proceed under t h a t order, accumulate a d d i t i o n a l 

data and when the matter was reopened i n three years come 

back before you. 

That does not, however, change 

our p o s i t i o n t h a t the proper spacing w i t h i n t h i s e n t i r e area 

i s 640 acres, and we support C i t i e s i n t h e i r a p p l i c a t i o n to 

t h a t e x t e n t . 

I do t h i n k t h a t i t ' s important 

to note t h a t t h i s i s not the f i r s t time t h i s question has 

come before the Commission. 

On November 4, 1980, i n Case 
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7075 there was a dispute before the Commission i n v o l v i n g 

spacing r u l e s f o r the Puerto C h i q u i t o Area i n northwest New 

Mexico. This case had come on before f o r hearing before Ex

aminer Daniel Nutter and an order was entered e s t a b l i s h i n g 

temporary pool r u l e s f o r the area i n question, and t h a t o r

der, the Examiner order, contained a number of p r o v i s i o n s 

t h a t r e s u l t e d from an agreement of the p a r t i e s a t the time 

of t h a t Examiner Hearing. 

The day a f t e r , the 31st day a f 

t e r the time ran f o r f i l i n g an a p p l i c a t i o n f o r hearing de 

novo, a new a p p l i c a t i o n was f i l e d , a new case was brought 

before the Commission, and i t was — the A p p l i c a n t , Benson-

Montin-Greer, requested t h a t t h a t case not go t o an examiner 

but come t o the Commission, and the questions r a i s e d by t h a t 

new a p p l i c a t i o n were questions which were the r e s u l t of 

agreement by the p a r t i e s before Examiner N u t t e r , which were 

contained i n the Examiner order. 

Koch I n d u s t r i e s appeared and 

rai s e d the very same question as today, c o l l a t e r a l a t t a c k . 

What i s the proper way t o appeal an order of the O i l Conser

v a t i o n Commission, e i t h e r i f i t ' s an Examiner, or i n t h i s 

case i t would be a Commission order? 

We argued t h a t matter and as a 

r e s u l t the Chairman of the Commission, Mr. Ramey, r u l e d , and 

I t h i n k c o r r e c t l y so, t h a t whenever a question comes before 

you i n v o l v i n g pool r u l e s , where waste i s a question, where 

c o r r e l a t i v e r i g h t s may be impaired, you have not only a 
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r i g h t but an o b l i g a t i o n t o hear t h a t matter. He denied the 

motion t o dismiss the case as a c o l l a t e r a l a t t a c k and the 

matter went forward and went t o hearing. 

We submit t h a t t h a t i s good and 

sound precedent f o r the matter before you today and t h a t the 

motion should be denied. 

MR. LOPEZ: Mr. Chairman, I 

t h i n k i f I might have j u s t a moment t o respond, so there's 

no confusion, we are not o b j e c t i n g t o going forward w i t h the 

hearing today as long as we can f i n a l l y determine e x a c t l y 

what was ad v e r t i s e d , and I might suggest f o r t h a t we might 

need t o r e a d v e r t i s e . 

We were under the impression 

w i t h respect t o the acreage outside the Bravo Dome Unit 

Area, t h a t there i s less than has been shown on the e x h i b i t , 

but t h a t ' s c e r t a i n l y a d e t a i l t h a t can be resolved. 

I t appears c l e a r t o us t h a t i n 

the Order R-7556 the Commission a t t h a t time c l e a r l y estab

l i s h e d a Bravo Dome 160-acre area, which i s t h a t area w i t h i n 

the Bravo Dome Unit t h a t wasn't made 640-acre spacing, sub

j e c t t o 640-acre spacing. 

I r e c a l l t h a t i n the Puerto 

Chiquito case Mr. Carr unsuccessfully argued the p o s i t i o n 

t h a t I am t a k i n g today. I t h i n k t h a t h i s arguments a t t h a t 

time and today s t i l l urged are completely v a l i d . I f Amoco 

d i d not want t o abide by the order entered i n t h a t case 

t h e i r procedure was to seek a rehearing or t o appeal the or-
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der i n t h a t case, not t o come back i n and support C i t i e s i n 

a new a p p l i c a t i o n overlapping the same area. 

I t would seem t h a t Mr. Ramey 

had no i n t e n t i o n when he allowed C i t i e s Service t o withdraw 

t h e i r a p p l i c a t i o n i n the previous case and r e f i l e , t h a t they 

would overlap the area t h a t was under consider. The Commis

sion must appreciate the f a c t t h a t C i t i e s Service a t the 

time of the l a s t hearing came w i t h witnesses and i t would 

seem t h a t much of the i n f o r m a t i o n t h a t they a l l e g e was un

a v a i l a b l e must have been a v a i l a b l e a t t h a t time or they 

would not — I would not suspect t h a t they would f r i v o l o u s l y 

have f i l e d an a p p l i c a t i o n and had i t a d v e r t i s e d f o r hearing 

back i n May. 

MR. STAMETS: Wi t h i n the area 

t h a t i s questioned by your motion here today, are there any 

owners besides Amoco and Amerigas? 

MR. KELLAHIN: Yes, s i r . 

MR. STAMETS: There are. So — 

MR. KELLAHIN: There's C i t i e s 

Service. 

MR. STAMETS: Oh, I'm s o r r y . 

Let me rephrase t h a t question. 

Does any of the assembled 

throng here today know i f there are owners other than those 

threee? 

MR. LOPEZ: I t h i n k we're t a l k 

i n g about the area between the e x t e r i o r boundaries of the 
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Bravo Dome Area w i l l e s s e n t i a l l y be pointed out. We're 

looking a t the area between the o u t l i n e of the Bravo Dome 

Unit and the yellow l i n e t h a t excludes the area carved out 

MR. STAMETS: What I'm t r y i n g 

t o f i n d out i s i f there's anybody between the no r t h pink 

l i n e and the south pink l i n e who i s not represented here t o 

day by counsel. 

(Thereupon a discussion was had o f f the record.) 

MR. LOPEZ: Mr. Commissioner, 

we bel i e v e there's a l o t of Federal acreage i n the area and 

as f a r as we suspect, we t h i n k t h a t Amerada Hess, C02-In-

Ac t i o n , and other i n t e r e s t e d p a r t i e s must have acreage 

w i t h i n t h a t area. 

MR. STAMETS: Let's — l e t ' s go 

o f f the record. 

(Thereupon a discussion was had o f f the record.) 

MR. STAMETS: Mr. Lopez, we are 

going t o delay any a c t i o n on your motion u n t i l the close of 

the hearing today, and going t o allow Mr. K e l l a h i n t o 

proceed a t t h i s time, and t o consider the e n t i r e area t h a t 

has been applied f o r . 

MR. LOPEZ: Maybe we ought t o 
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go o f f the record again. 

MR. KELLAHIN: I'd l i k e t o 

leave t h i s on the record, Mr. Chairman. 

MR. LOPEZ: Okay. Mr. Chair

man, I would need an o p p o r t u n i t y t o check the a p p l i c a t i o n 

versus the area t h a t ' s been defined on the e x h i b i t s as the 

area a d v e r t i s e d . 

MR. STAMETS: Well, w e ' l l give 

you an o p p o r t u n i t y t o do t h a t during the break. 

MR. LOPEZ: A l l r i g h t . 

MR. STAMETS: Mr. K e l l a h i n , you 

may proceed. 

MR. KELLAHIN: Thank you, Mr. 

Chairman. 

Mr. Chairman, w e ' l l c a l l a t 

t h i s time our f i r s t witness, Rebecca Egg. That's E-G-G. 

REBECCA EGG, 

being c a l l e d as a witness and being duly sworn upon her 

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. KELLAHIN: 

Q Miss Egg, would you please s t a t e your 

name and occupation? 

A My name i s Rebecca Ann Egg. I'm a reser

v o i r engineer f o r C i t i e s Service O i l and Gas Corporation. 
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Q Miss Egg, would you describe f o r the Com

mission what has been your educational background? 

A I have earned a BS i n petroleum engineer

ing a t Texas A & M . U n i v e r s i t y i n 1981; a BS i n geology at 

U n i v e r s i t y of Texas, Permian Basin, i n 1983. 

Q Apart from those two degrees, do you hold 

any other degrees w i t h i n your professiona t h a t you p r a c t i c e 

now? 

A No, I don't. 

Q Are you the — are you a member of any 

society of engineers? 

A Society of Petroleum Engineers. 

Q Would you describe f o r the Commission 

what has been your employment background and work experience 

as a petroleum engineer? 

A P r i o r — a f t e r graduation I was employed 

by C i t i e s Service O i l and Gas i n May of 1981 and I've worked 

as a r e s e r v o i r engineer there since. 

Q When you f i r s t commenced your employment 

w i t h C i t i e s Service i n what o f f i c e were you located? 

A I n the Midwest O f f i c e . 

Q And t h a t i s where you s t i l l p r a c t i c e your 

profession? 

A Yes, i t i s . 

Q What i s your area of r e s p o n s i b i l i t y as a 

petroleum engineer f o r C i t i e s Service? 

A I have done the r e s e r v o i r engineering 
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work i n a l l of New Mexico f o r approximately a year and a 

h a l f and now my area extends t o nor t h and east Texas. 

Q Would you describe f o r the Commission 

what has been your experience w i t h studying the production 

and i n f o r m a t i o n a r r i v e d out of the Bravo Dome Area? Now 

when I t a l k about Bravo Dome Area, I'm t a l k i n g about a l l the 

carbon d i o x i d e area of Harding, Quay, and Union County, and 

not simply Amoco1s acreage. A l l r i g h t , when I r e f e r t o the 

Bravo Dome Area, would you describe f o r us what has been 

your experience? 

A I f i r s t looked a t the Bravo Dome Area ap

proximately three years ago and i t has been my r e s p o n s i b i l i 

t y t o handle any r e s e r v o i r engineering work t h a t has been 

done i n the region since t h a t time. 

Q Let me ask you t o i d e n t i f y f o r us by 

going t o your proposed E x h i b i t Number One, and l e t me ask 

you some a d d i t i o n a l general questions about your background 

and experience w i t h i n t h i s area. I f you don't mind, you 

might go t o the p l a t f o r us. 

MR. KELLAHIN: Mr. Chairman, we 

have smaller sized copies of E x h i b i t Number One which I w i l l 

pass out a t t h i s time, which may be h e l p f u l . 

Q Let me f i r s t d i r e c t your a t t e n t i o n , Miss 

Egg, t o what i s o u t l i n e d i n the yellow o u t l i n e on E x h i b i t 

Number One, and have you i d e n t i f y f o r us what t h a t repre

sents . 

A The yellow o u t l i n e i s the boundary of the 
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area t h a t i s approved f o r 640 acres i n the e a r l i e r hearing. 

Q A l l r i g h t , you're going t o have t o help 

us, the reported won't be able t o hear you unless you speak 

up or a t l e a s t t u r n your head so t h a t she can hear you. 

Wit h i n t h a t spaced area, the Amoco spaced 

area, what i n f o r m a t i o n have you studied from t h a t area? 

A I've studied the logs of w e l l s w i t h i n 

t h a t area. I have looked a t t h e i r pressure t e s t i n g . 

Q Did you also attend the Commission hear

ing held i n May, 1984, at which testimony was presented f o r 

t h a t case? 

A Yes, I d i d . 

Q A l l r i g h t , l e t ' s look now t o the area 

i d e n t i f i e d i n the pink o u t l i n e and have you i d e n t i f y t h a t 

f o r us. 

A The pink o u t l i n e s i g n i f i e s the area which 

C i t i e s Service i s applying now f o r 640-acre spacing. 

Q W i t h i n t h a t area would you describe f o r 

us g e n e r a l l y what w e l l data and geology and other informa

t i o n t h a t you've examined? 

A I've examined cores of w e l l s t h a t are 

cored t h e r e . I've examined a l l the w e l l logs on the C i t i e s 

Service and Amerada Hess w e l l s and several of the Amoco w e l l 

logs. 

I've looked a t pressure t e s t i n g t h a t 

C i t i e s Service has done t h e r e . 

MR. KELLAHIN: Mr. Chairman, a t 
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t h i s time we tender Miss Egg as an expert petroleum e n g i 

neer . 

MR. STAMETS: Miss Egg, you 

mentioned a degree i n 1983. What was that ? I missed i t . 

A Geology, Bachelor of Science. 

MR. STAMETS: Are there ques

t i o n s about the witness' q u a l i f i c a t i o n s ? 

She i s considered q u a l i f i e d . 

MR. KELLAHIN: Mr. K e l l a h i n , 

l e t me expand t h a t tender as an expert t o include a geologic 

e x p e r t i s e i n a d d i t i o n t o the geology she might have other

wise acquired as a petroleum engineer. 

MR. STAMETS: She i s considered 

so q u a l i f i e d . 

MR. KELLAHIN: Thank you. 

Q Let me ask you some p r e l i m i n a r y questions 

about the E x h i b i t Number One. 

You've i d e n t i f i e d f o r us the yellow out

l i n e d area. 

Would you i d e n t i f y f o r us now what i s r e 

presented by the green l i n e s on E x h i b i t Number One? 

A The green l i n e s are the traces of the 

cross sections which Amoco prepared f o r t h e i r spacing hear

i n g . 

Q Have you reviewed the cross sections t h a t 

Amoco tendered i n t o evidence a t t h a t hearing i n May of '84? 

A Yes. 
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Q What i s i n d i c a t e d w i t h i n the Amoco spaced 

area by the orange arrows? 

A The orange arrows p o i n t t o the w e l l s i n 

which long term f l o w t e s t s were conducted. 

Q Now, when we look a t the area o u t l i n e d i n 

pink, from t h a t area on across t o the Amoco area there are 

red l i n e s . Would you describe what those red l i n e s repre

sent? 

A The red l i n e s are the traces of cross 

sections t h a t I prepared t o i n v e s t i g a t e r e s e r v o i r character

i s t i c s across the Bravo Dome Area. 

Q Would you i d e n t i f y f o r us what i s i n d i 

cated by the red dots on E x h i b i t Number One? 

A The red dots are the — s i g n i f y the w e l l s 

i n which isochronal t e s t s were run. 

Q Well, — 

A And — I'm s o r r y . 

Q — what does — the green arrows repre

sent what? 

A The green arrows are the w e l l s i n which 

isochronal t e s t s were run. The red dots are w e l l s t h a t 

C i t i e s Service or Amerada Hess has d r i l l e d i n t h a t area. 

Q You've h i g h l i g h t e d i n orange a square 

around a w e l l a t B and another w e l l t o the south a t C. 

Would you simply at t h i s p o i n t i d e n t i f y 

those wells? 

A The w e l l a t B i s , t h a t ' s d r i l l e d by C02-
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I n - A c t i o n i s the George T r u j i l l o No. 1. I t ' s a dry hole, 

and t h a t w e l l was used t o designate the western boundary of 

our a p p l i c a t i o n area. 

Q A l l r i g h t , s i r , Miss Egg, what i s C ? 

What's t h a t w e l l ? 

A C i s another dry hole. 

Q Within the area we propose t o space on 

640 there i s a blue l i n e t h a t ' s not otherwise h i g h l i g h t e d 

t h a t meanders i n and out and around and through t h i s area. 

What i s t h a t l i n e ? 

A That's the Amoco Unit boundary. 

Q There are other w e l l s w i t h i n the C i t i e s 

Service proposed 640-spaced area t h a t are not colored or 

h i g h l i g h t e d i n red. Would you t e l l us g e n e r a l l y what type 

of w e l l s those are? 

A The w e l l s t h a t l i e outside the Amoco Unit 

boundary are the w e l l s t h a t are operated by Amerigas on the 

M i t c h e l l Ranch Lease. 

The w e l l s w i t h i n the Amoco Unit boundary 

are Amoco Unit w e l l s . 

Q Subsequent t o the hearing on May of 1984 

have there been any a d d i t i o n a l w e l l s t h a t were d r i l l e d w i t h 

i n the area o u t l i n e d i n pink? 

A Yes. The Amerada Hess w e l l has been 

d r i l l e d since t h a t time. 

Q Would you i d e n t i f y f o r us and h i g h l i g h t 

i n yellow w i t h the marker the Amerada Hess w e l l t h a t was 
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d r i l l e d subsequent t o the l a s t hearing? 

A I t ' s t h i s w e l l , {not understood.) 

Q A l l r i g h t , l e t ' s go t o E x h i b i t Number Two. 

Miss Egg, we have d i s t r i b u t e d C i t i e s Service' E x h i b i t Number 

Two, and I have placed before you E x h i b i t Number Two. I ask 

you i f you w i l l please i d e n t i f y the e x h i b i t f o r us. 

A E x h i b i t Two i s a s t r u c t u r e map of the 

Tubb sandstone i n southwest Bravo Dome Area. 

Q I s t h i s an e x h i b i t t h a t you prepared? 

A Yes, i t i s . 

Q You've i n d i c a t e d on your s t r u c t u r e map 

t h a t you have used the top of the Tubb sandstone? 

A Yes. 

Q I n your o p i n i o n i s t h a t a r e a d i l y i d e n t i 

f i a b l e geologic marker upon which you can accurate l y and 

reasonably map the Tubb sandstone? 

A Yes. 

Q Would you describe t o the Commission the 

process t h a t you went through i n preparing your s t r u c t u r e 

map? 

A I examined the C i t i e s Service logs and 

picked the top of the Tubb sandstone. The top of the Tubb 

sandstone was a v a i l a b l e t o me from Amoco from logs. They 

had picked those numbers and I v e r i f i e d them by checking ap

proximately ten of them i n my picks and every case c o r r e s 

ponded w i t h t h e i r s . 

A f t e r i d e n t i f y i n g the top I contoured the 
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top of the Tubb sandstone. 

Q Would you describe f o r us what, i f any, 

conclusions you have reached based upon your mapping of the 

Tubb s t r u c t u r e ? 

A Based on t h i s map I can conclude t h a t 

there are no — no d i s c o n t i n u i t i e s t h a t would r e s u l t i n i n 

h i b i t i n g the w e l l s t o d r a i n a wide area. 

Q When we look a t the s t r u c t u r e map, i f 

there were d i s c o n t i n u i t i e s t h a t would be of such geologic 

s i g n i f i c a n c e t o have an impact upon the a b i l i t y of a w e l l t o 

produce and d r a i n a c e r t a i n q u a n t i t y of acreage, how might 

t h a t d i s c o n t i n u i t y be represented on the e x h i b i t ? 

A Well, i t ' s possible t h a t the Tubb sand

stone might be absent. I t ' s possible t h a t a d i s c o n t i n u i t y 

would appear along the l i n e of a f a u l t , but no such — no 

such t h i n g was apparent on t h i s map. 

Q I n examining the logs, d i d you see any 

logs i n which the log showed an i n d i c a t i o n t h a t a f a u l t had 

been cut or i n examining the r e l a t i o n s h i p of logs d i d you 

f i n d any evidence of f a u l t i n g ? 

A No, not i n t h i s area t h a t i s mapped. 

Q When we look over t o the western boundary 

of the proposed area there i s a C02-In-Action w e l l ? 

A Yes. 

Q Outlined i n the red square? 

A Yes. 

Q I s t h a t the same C02-In-Action dry hole 
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t h a t you've depicted as being the f i r s t w e l l on the B-B' 

cross s e c t i o n on E x h i b i t Number One? 

A Yes, i t i s . 

Q A l l r i g h t , would you again describe f o r 

us what the s i g n i f i c a n c e i s of t h a t w e l l at t h a t l o c a t i o n i n 

terms of your geologic opinions? 

A There i s a f a c i e s change between the 

C i t i e s Service Smith Well, which l i e s i n Section 21 of 18 

North, 29 East, and the George T r u j i l l o Well i n 18 North, 28 

East. The f a c i e s change i n v o l v e d the change from sandstone 

to shale. 

Q I n determining where t o e s t a b l i s h f o r 

purposes of these temporary r u l e s a proposed western bound

ary, do you have an op i n i o n as t o where t o f i r s t locate t h a t 

western boundary i n t h i s area? 

A That boundary should be place between the 

two w e l l s t h a t I j u s t described. 

Q A l l r i g h t . Let's look a t the southern 

boundary of the proposed space area and d i r e c t your a t t e n 

t i o n s p e c i f i c a l l y t o the w e l l t h a t ' s located i n Section 16 

t h a t ' s also h i g h l i g h t e d w i t h the red square. 

Would you again i d e n t i f y t h a t w e l l f o r 

us? 

A That's a dry hole d r i l l e d by C i t i e s Ser

v i c e , the State "DP" No. 1. 

Q Do you have an op i n i o n as t o the informa

t i o n obtained from t h a t w e l l and i t s r e l a t i o n s h i p , i f any, t o 
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the s t a r t i n g p o i n t f o r the southern boundary f o r t h i s spaced 

area? 

A Yes. That w e l l was wet and although good 

sands were apparent, the water s a t u r a t i o n was too high f o r 

wells t o be p r o d u c t i v e . Consequently, the southern boundary 

should approximately f o l l o w the contour l i n e s on the map. 

Q And u n t i l a d d i t i o n a l w e l l s are d r i l l e d 

and t e s t e d i n t h i s area t o the south, i n your opini o n i s the 

propose southern boundary a reasonable place t o f i r s t l ocate 

t h i s spaced area? 

A Yes, i t i s . 

Q I n o t i c e on t h i s E x h i b i t Number Two t h a t 

you have not h i g h l i g h t e d the C i t i e s Service operated w e l l s 

on the e x h i b i t . I f y o u ' l l take a moment f o r us and help us 

locate g e n e r a l l y where those w e l l s are i n r e l a t i o n t o the 

w e l l s t h a t are operated by Amerigas. 

A The C i t i e s Service w e l l s can be i d e n t i 

f i e d . They're the ones w i t h the top of the Tubb sandstone 

marked on the map. There i s no i n f o r m a t i o n concerning the 

top of the Tubb sandstone a v a i l a b l e on the M i t c h e l l Ranch 

w e l l s , which are the remainder of the w e l l s which l i e out

side the Amoco Unit boundary. 

MR. STAMETS: As a p o i n t of 

c l a r i f i c a t i o n , could we look f o r j u s t a moment i n the Town

ship 18 North, Range 30 East, i n Section 7? I see two w e l l s 

there and only one number. 

A Yes. 
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MR. STAMETS: Is one of those 

w e l l s -- are both of those w e l l s C i t i e s Service wells? 

A No, only the one w i t h the number i s . 

MR. STAMETS: Okay. Thank you. 

Q Let me give you the yellow marking pen, 

Miss Egg, and have you approximate f o r us t h a t area t h a t 

would separate out the C i t i e s Service w e l l s from those t h a t 

are operated by Amerigas. Can you draw a l i n e t h a t w i l l 

g e n e r a l l y separate those wells? 

A Well — 

MR. KELLAHIN: Let me do t h i s 

d i f f e r e n t l y . 

Mr. Chairman, I'd asked the 

witness a question t h a t ' s not e a s i l y answerable. Let me t r y 

another question. 

Q Miss Egg, l e t me ask you t o draw a l i n e 

n o r t h t o south on E x h i b i t Number Two t h a t would be a l i n e 

t h a t g e n e r a l l y includes a l l the C i t i e s Service w e l l s . Let's 

s t a r t w i t h t h a t f i r s t . 

MR. KELLAHIN: Mr. Chairman, 

I'd l i k e t o borrow your copy of E x h i b i t Number Two so t h a t I 

may ask Miss Egg t o do the same t h i n g on your e x h i b i t or 

copy of e x h i b i t t h a t I've asked her to do on her copy. 

Q Let me ask you some questions w i t h r e l a 

t i o n s h i p t o the w e l l s . 

F i r s t of a l l , w i t h r e l a t i o n s h i p t o the 

C02 w e l l s t h a t would be t o the west of the yellow l i n e and 
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contained w i t h i n the pink o u t l i n e , I see a number of w e l l s 

i n d i c a t e d t h a t are w i t h i n a s e c t i o n or two sections of t h a t 

l i n e t o the west of i t . Are there w e l l s i n t h a t area t h a t 

are operated by Amerigas? 

A Yes, there are. 

Q And are there w e l l s i n t h a t area t h a t are 

operated by C i t i e s Service? 

A Yes. 

Q When we look east of the l i n e there are 

also carbon d i o x i d e w e l l symbols. Who g e n e r a l l y operates 

those w e l l s immediately adjacent t o , w i t h i n a mile or two 

miles of t h a t yellow boundary on the east side of t h a t 

boundary? 

A Amerigas operates those w e l l s . 

Q A l l r i g h t . I n making your examination of 

the geology and the r e s e r v o i r c h a r a c t e r i s t i c s t h a t you've 

examined, do you see any s i g n i f i c a n t d i f f e r e n c e s e i t h e r geo

l o g i c a l l y or engineering between the w e l l s west of the y e l 

low l i n e ? 

A No, I don't. 

Q As we move t o examine the w e l l s east of 

t h a t l i n e , do you see any geologic d i f f e r e n c e between those 

w e l l s and the w e l l s west of the l i n e ? 

A No. 

Q As we move f a r t h e r t o the east, do you 

have an opinion as an expert as t o where you would place the 

eastern boundary of the area t h a t C i t i e s Service proposes t o 
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space on 640 acres? 

A Yes. 

Q And where have you placed t h a t boundary? 

A That boundary should coincide w i t h the 

boundary of the area t h a t was already approved f o r 640-acre 

spacing. 

Q And why do you express t h a t opinion? 

A Because there i s no — nothing geologic 

t o i n d i c a t e t h a t the r e s e r v o i r stops t o the east i n t h i s 

area. 

Q Let's have you go t o E x h i b i t Number 

Three, which i s the A-A' cross s e c t i o n . 

A l l r i g h t , Miss Egg, would you go t o Ex

h i b i t Number Three and i d e n t i f y t h a t e x h i b i t f o r us? 

A This e x h i b i t i s a cross s e c t i o n from the 

West Bravo Dome Area and extends i n t o the Amoco operated 

Bravo Dome Area. 

Q Would you i d e n t i f y f o r us what you were 

attempting t o i n v e s t i g a t e by the c o n s t r u c t i o n of E x h i b i t 

Number Three? 

A I was i n v e s t i g a t i n g the c o n t i n u i t y of i n 

d i v i d u a l sands w i t h i n the Tubb sandstone. 

Q How d i d you go about s e l e c t i n g the w e l l s 

t h a t you would locate on E x h i b i t Number Three? 

A The w e l l s were selected only t o approxi

mate equal spaces between the w e l l s . 

Q Did you attempt t o p i c k out only the best 
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w e l l s t h a t you found w i t h i n a given area? 

A No, these w e l l s are a l l t y p i c a l . 

Q Would you i d e n t i f y f o r us on E x h i b i t Num

ber Three the Amoco w e l l t h a t t i e s i n , the one or more than 

one, t h a t t i e i n t o any of the cross sections t h a t Amoco used 

at the other hearing? 

A This w e l l and t h i s w e l l would both t i e i n 

to Amoco 1s — 

Q You ' l l have t o i d e n t i f y what you mean by 

" t h i s w e l l " . 

A Sorry. The Amoco operated 19-33-281J and 

the Amoco operated 19-34-331G. 

Q Are there any other w e l l s on your A-A' 

cross s e c t i o n also appear on the Amoco cross sections? 

A Yes, there i s one more. 

Q A l l r i g h t , and which one's t h a t ? 

A I t ' s the Amoco operated 19-31-351S. 

Q Would you describe f o r the Commission the 

process t h a t you went through i n order t o pic k the thickness 

of the Tubb sand as depicted on your E x h i b i t Number Three? 

A Yes. That process v a r i e d depending what 

logs were a v a i l a b l e . C i t i e s Service w e l l s and a l l of the — 

and some of the Amoco w e l l s , we had neutron d e n s i t y logs 

a v a i l a b l e and when those were a v a i l a b l e , I would choose 

those sands where we had good crossover e f f e c t between the 

neutron and de n s i t y logs, and where the gamma ray showed 

t h a t the w e l l was not — the sand was not shaley. 
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Where dens i t y logs were a v a i l a b l e I sim

p l y chose the porous zones, using the d e n s i t y t r a c k and the 

clean zones, using the gamma ray t r a c k . 

Q Was the method of s e l e c t i n g the logs and 

analyzing those logs one t h a t i s standard t o your indu s t r y ? 

A Yes, i t i s . 

Q Would you describe f o r us g e n e r a l l y what 

you have concluded from examining the w e l l s as depicted on 

E x h i b i t Number Three? 

A I can conclude from t h i s cross s e c t i o n 

t h a t the sands are continuous across wide areas i n the West 

Bravo Dome Area. 

Q As you move from A on the western side of 

the area under c o n s i d e r a t i o n t o A', the eastern side, do you 

see any d i s c o n t i n u i t y i n the sands i n the Tubb t h a t would 

cause you t o be l i e v e t h a t you're dea l i n g w i t h a separate r e 

s e r v o i r ? 

A No. 

Q When we t a l k e d about the Tubb sand i n t e r 

v a l , we're t a l k i n g about what type of production, Miss Egg? 

A C02 production. 

Q Are there any other formations or reser

v o i r s w i t h i n t h i s area t h a t have C02 i n them? 

A Yes, two others have been re p o r t e d . They 

are the G l o r i e t a and the Santa Rosa. 

Q V e r t i c a l l y where would the G l o r i e t a and 

the Santa Rosa l i e i n r e l a t i o n t o the Tubb formation? 
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A They both l i e above i t . 

Q I n your o p i n i o n i s the Tubb formation an 

appropriate formation t o space and develop as a separate 

source of supply f o r carbon d i o x i d e , separate from those 

other two formations? 

A Yes. 

Q And why do you so conclude? 

A The Tubb sandstone has above i t the Cim

arron a n h y d r i t e , which i s a good s e a l i n g l a y e r , and there i s 

no — i t i s not possible t h a t the three r e s e r v o i r s would 

c o n s t i t u t e one source of supply. 

Q I n preparing your cross s e c t i o n I b e l i e v e 

you've t o l d us t h a t you've examined the cross sections t h a t 

Amoco has used? 

A Yes, I d i d . 

Q What, i f any, d i f f e r e n c e i s there between 

the method t h a t you used i n p i c k i n g the thickness of the 

Tubb, any d i f f e r e n c e between your method and the method used 

by Amoco as represented on any of t h e i r cross sections? 

A Amoco used c o r r e l a t i o n s between p o r o s i t y 

and p e r m e a b i l i t y t h a t were derived from t h e i r core analyses. 

Based on the determination of permeabil

i t y from the cores using t h a t c o r r e l a t i o n , they chose t h a t 

net sand would be a l l those sands i n which p e r m e a b i l i t y ex

ceeded one m i l l i d a r c y . 

Q What method d i d you use? 

A I used an examination of the i n d i v i d u a l 
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logs, checking f o r p o r o s i t y and cleanness of sand. 

Q I f you had used the Amoco method on cross 

s e c t i o n A-A1, would there be any d i f f e r e n c e i n the way you 

have shaded the Tubb formation? 

A Yes, there would. The Amoco method gen

e r a l l y y i e l d s f a r more pay i n a w e l l than my method does. 

Q Miss Egg, I show you what i s marked f o r 

i d e n t i f i c a t i o n as C i t i e s Service E x h i b i t Number Four and ask 

you t o i d e n t i f y t h a t e x h i b i t . 

A This e x h i b i t was prepared t o show the 

c o r r e l a t i o n between a cored w e l l and a w e l l t h a t was — i n 

which — t h a t appears on the cross sections i n which I've 

picked pay by my method. 

Q Would you i d e n t i f y f o r us which i s the 

w e l l on which you had the core information? 

A The cored w e l l was the State "DS" No. 1. 

Q Does t h a t appear on cross s e c t i o n A-A'? 

A State "DS" No. 1 appears on no cross sec

t i o n . 

Q Where w i l l we f i n d t h a t w e l l on E x h i b i t 

Number One? 

A I t ' s located i n Township 18 North, 30 

East, Section 29. 

Q A l l r i g h t , and f o r comparison you have 

picked the State "DS" No. 1 Well? 

A Yes. 

Q And where w i l l we f i n d t h a t w e l l ? 
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A The State "DO" No. 1? 

Q I'm s o r r y , the State "DO" No. 1. 

A That's located i n 18 North, 30 East, 

Section 20. The State "DO" appears on cross sections B-B' 

and C-C . 

Q A l l r i g h t , so the cored w e l l i s i n Sec

t i o n 29 j u s t t o the south of the w e l l "DO" No. 1 i n Section 

20. 

A Yes. 

Q Okay. Would you describe what you've 

concluded by making a c o r r e l a t i o n between the core and the 

log analysis? 

A I concluded t h a t my choice of sands from 

the log c o r r e l a t e d w e l l w i t h the permeable zones t h a t we 

found i n the core. This s u b s t a n t i a t e s my method of p i c k i n g 

the sands. 

Q A l l r i g h t . Let's go t o cross s e c t i o n B-

B' . 

A l l r i g h t , Miss Egg, would you r e t u r n t o 

what we've placed on the board as C i t i e s Service E x h i b i t 

Number Five, and have you i d e n t i f y t h i s cross s e c t i o n . 

A This i s cross s e c t i o n B-B' t h a t extends 

from the West Bravo Dome Area again i n t o the Amoco Un i t . 

Q Would you i d e n t i f y f o r us the process you 

went through i n s e l e c t i n g the w e l l s t o place on t h i s cross 

section? 

A Again these w e l l s were selected f o r equal 
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spacing between the w e l l s . 

Q What were you attempting t o i n v e s t i g a t e 

and determine by the c o n s t r u c t i o n of a cross s e c t i o n as l o 

cated i n B-B'? 

A This cross s e c t i o n was generated i n order 

to determine whether geologic c o n t i n u i t y e x i s t e d across the 

West Bravo Dome Area and i n the area t h a t was approved f o r 

640-acre spacing. 

Q And what do you conclude from preparing 

t h a t cross s e c t i o n and analyzing the logs? 

A I conclude t h a t such c o n t i n u i t y does ex

i s t and t h a t there are no geologic impediments t o a w e l l 

d r a i n i n g a large area. 

Q Was t h i s cross s e c t i o n prepared i n the 

same way, using the same method f o r analyzing those logs and 

the thickness of the Tubb as you used f o r the A-A'? 

A Yes, i t was. 

Q And i n f a c t are those methods the same 

f o r a l l of your cross sections? 

A Yes. 

Q When we go t o E x h i b i t Number Six, which 

i s cross s e c t i o n C-C, i s t h i s also an e x h i b i t t h a t you pre

pared? 

A Yes. 

Q What were you attempting t o examine by 

c o n s t r u c t i n g t h i s cross section? 

A I was examining the sand c o n t i n u i t y w i t h -
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i n the West Bravo Dome Area, a cross s e c t i o n running from 

the northwest t o the southeast. 

Q And what w e l l s have you selected f o r pur

poses of t h i s cross section? 

A I selected w e l l s t h a t were d r i l l e d by 

C i t i e s Service back i n 1981. 

Q I n your op i n i o n are those w e l l s t y p i c a l 

of the area i n which they penetrate and are c h a r a c t e r i s t i c 

of those areas? 

A Yes, they are. 

Q Have you s e l e c t i v e l y picked out the best 

and the worst wells? 

A No. 

Q A l l r i g h t . What do you conclude from 

t h a t e x h i b i t ? 

A I conclude t h a t the sands are continuous 

w i t h i n the West Bravo Dome Area. 

Q A l l r i g h t , l e t ' s go t o your D-D' cross 

s e c t i o n . 

A l l r i g h t , Miss Egg, l e t ' s have you iden

t i f y E x h i b i t D-D', which i s marked as E x h i b i t Number Seven. 

A This i s a cross s e c t i o n which extends 

from the north t o the south i n the West Bravo Dome Area. 

Q What were you attempting t o examine by 

preparing a cross s e c t i o n from D t o D'? 

A I was examining sand c o n t i n u i t y . 

Q You were looking a t those w e l l s t h a t are 
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a v a i l a b l e t o you on the f a r western side of the 640-spaced 

area f o r C i t i e s Service? 

A Yes. Each w e l l along t h a t western bound

ary i s included on t h i s cross s e c t i o n . 

Q And w i t h regard t o t h a t western boundary, 

what have you concluded about the c o n t i n u i t y of those w e l l s 

running n o r t h t o south along t h a t boundary? 

A The sands are very continuous along the 

western boundary. 

Q Miss Egg, I show you at t h i s time what 

I've marked as C i t i e s Service E x h i b i t Number Eig h t . 

Would you i d e n t i f y f o r us what E x h i b i t 

Number Eight i s ? 

A E x h i b i t Eight i s a core analysis f o r the 

State "DS" No. 1, the w e l l t h a t we've used i n my c o r r e l a t i o n 

of log and core a n a l y s i s . 

Q A l l r i g h t , s i r . Miss Egg, would you r e 

f e r us t o t h a t p o r t i o n of E x h i b i t Number Eight t h a t i d e n t i 

f i e s , I guess i t ' s the f i r s t page of t h a t e x h i b i t , would you 

i d e n t i f y f o r us the method i n which t h i s core was taken? 

A This core was cut w i t h f r e s h water mud 

and analyzed by CORE Laboratories. 

Q A l l r i g h t , and what does t h a t a n a l y s i s 

show t o you as a g e o l o g i s t and an engineer? 

A The analysis shows t h a t there are good, 

permeable, porous sands w i t h i n the Tubb formation. 

Q What i s the general range of p e r m e a b i l i t y 
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t h a t i s determined from analysing the core of t h i s well? 

A Oh, on the sand the p e r m e a b i l i t y — w e l l , 

the p e r m e a b i l i t y averages around 10 t o 20 — 10 m i l l i d a r c i e s 

from the core a n a l y s i s . 

Q A l l r i g h t , i s there any other f a c t o r s or 

conclusions about the core analysis t h a t you would l i k e t o 

express a t t h i s time? 

A No, there i s not. 

Q A l l r i g h t . Miss Egg, I show you what 

we've marked as C i t i e s Service E x h i b i t Number Nine and ask 

you i f you prepared t h i s e x h i b i t ? 

A Yes, I d i d . 

Q Would you i d e n t i f y the e x h i b i t f o r us and 

t e l l us what you have done i n preparing t h i s e x h i b i t ? 

A The e x h i b i t i d e n t i f i e s average r e s e r v o i r 

parameters f o r the West Bravo Dome Area, s p e c i f i c a l l y f o r 

those w e l l s which were d r i l l e d by C i t i e s Service. 

Q Of the w e l l s d r i l l e d by C i t i e s Service, 

how many w e l l s are you t a l k i n g about? 

A Without considering the dry hole, t h i s 

includes an analysis of eighteen w e l l s . 

Q And what have you concluded about the r e 

s e r v o i r parameters by analyzing the eighteen C i t i e s Service 

wells? 

A I used these parameters t o c a l c u l a t e an 

o r i g i n a l gas i n place volume and a reserves volume, and I 

can estimate, using these parameters and conclusions, t h a t 
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we can recover approximately 3 Bcf per 640 acres, using v o l 

umetric a n a l y s i s . 

Q When you make an examination of the r e 

s e r v o i r parameters, Miss Egg, and you f i n d the average net 

pay to be 26 f e e t , what happens t o the v o l u m e t r i c c a l c u l a 

t i o n i f t h a t net pay thickness i s greater than 26 feet? 

A You w i l l have more gas i n place. 

Q And i f the net pay f i g u r e i s l e s s , you 

have less gas i n place? 

A True. 

Q What happens when the average p o r o s i t y 

t h a t you've c a l c u l a t e d t o be 18 percent, what happens i f 

t h a t number i s higher than t h a t ? 

A I f the p o r o s i t y i s higher, you w i l l also 

have more gas i n place. 

Q And i f the water s a t u r a t i o n number i s 

higher than 50 percent, what happens t o the gas i n place 

c a l c u l a t i o n ? 

A Y o u ' l l have less gas i n place. 

Q What i s the e f f e c t of the r e s e r v o i r pres

sure number on the c a l c u l a t i o n ? 

A The higher the pressure, the greater the 

gas i n place. 

Q Can you describe f o r us g e n e r a l l y how 

these r e s e r v o i r parameters compare t o those t e s t i f i e d t o by 

Amoco i n the Amoco Bravo Dome spaced area? 

A Our p o r o s i t y and water s a t u r a t i o n are s i -
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m i l a r to the values presented by Amoco. 

Our net pay i s q u i t e a b i t less but our 

r e s e r v o i r pressure i s also higher. 

Q Does the net pay thickness of the w e l l 

have any r e l a t i o n s h i p t o the a b i l i t y of t h a t w e l l t o d r a i n a 

great area or a small area? 

A No, there i s no r e l a t i o n . 

Q I f the Amoco area i s t h i c k e r than the 

C i t i e s Service area i n terms of net pay, what does t h a t 

mean? 

A That would i n d i c a t e t h a t they have more 

gas i n place but i t says nothing about the a b i l i t y of the 

w e l l t o d r a i n an area. 

Q Based upon the r e s e r v o i r parameters t h a t 

you have determined t o be t y p i c a l of the eighteen w e l l s 

you've analyzed, do you see any of those r e s e r v o i r para

meters t h a t would cause you t o b e l i e v e t h a t w e l l s i n the 

West Bravo Dome should not be spaced upon 640 acres? 

A No, nothing i n d i c a t e s t h a t . 

0 And i n f a c t i f the net pay thickness i s 

less than the Amoco Area, you would expect t o have to de d i 

cate a greater number of acres t o a w e l l than you would i f 

you had a t h i c k e r pay s e c t i o n . 

A Yes, t h a t would be t r u e . 

Q A l l r i g h t , l e t ' s go on t o E x h i b i t Number 

Ten and have you i d e n t i f y t h a t f o r us. 

A E x h i b i t Ten? 
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Q Yes, ma'am. Would you i d e n t i f y E x h i b i t 

Number Ten f o r us? 

A E x h i b i t Ten i s a comparison of the w e l l s 

t h a t were d r i l l e d i n the West Bravo Dome Area and three 

w e l l s d r i l l e d i n the Amoco U n i t . 

Q A l l r i g h t , when you t a l k about the w e l l s 

d r i l l e d i n the West Bravo Dome Area, you're i d e n t i f y i n g what 

operator as having d r i l l e d those we l l s ? 

A C i t i e s Service. 

Q The Amoco w e l l s l i s t e d on the comparison, 

can you go t o E x h i b i t Number One and ge n e r a l l y i d e n t i f y f o r 

us where each of those three w e l l s i s located? 

A Yes. The f i r s t w e l l i s located i n 19 

North, 31 East i n Section — 

Q Let's have you c i r c l e each of those w e l l s 

i n red. 

A Section 35. That w e l l appears on one of 

my cross sect i o n s . 

The second w e l l i s i n Township 19 North, 

Range 33 East, Section 35. 

The t h i r d w e l l i s i n 18 North, 35 East, 

Section 7. 

Q Why have you selected those three w e l l s 

from which t o draw the comparison? 

A I selected three w e l l s t h a t were widely 

d i s t r i b u t e d across the Amoco Area and I selected one of the 

we l l s t o be i n the e s p e c i a l l y good p a r t of the Amoco produc-
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t i v e area. 

Q And what conclusions do you reach by a 

comparison of the pay q u a l i t y between the Cities Service 

wells i n the West Bravo Dome Area and the three Amoco wells? 

A I can conclude that the pay q u a l i t y i s 

very comparable. The only real difference i s the net pay 

value. 

Q And you've already concluded for us that 

the net pay value does not — i s not a factor that affects 

the a b i l i t y of one well to drain a given amount of acreage. 

A Yes. 

Q Is i t that -- i t ' s the permeability fac

tor that i s the deciding element. 

A That's correct. 

Q And how does the permeability compare be

tween the Amoco wells and the C i t i e s Service wells? Can you 

give us a generalization? 

A I can t e l l you, although I did not do the 

work myself, that the permeability i s comparable. The next 

witness w i l l address better. 

Q A l l r i g h t , l e t ' s go on to Exhibit Number 

Eleven, then. 

Does part of your employment with C i t i e s 

Service include making economic evaluations of wells? 

A Yes, i t does. 

Q Would you i d e n t i f y for us Exhibit Number 

Eleven and describe what ycu have represented on that exhi-
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b i t ? 

A E x h i b i t Eleven includes two production 

schedules. 

The f i r s t i s f o r one w e l l spaced on 640 

acres. The second i s the combined production of four w e l l s 

on 160-acre spacing. 

Q I n terms of the production schedule, have 

you made an assumption about the d a i l y r a t e of production 

from the carbon d i o x i d e w e l l ? 

A Yes, based on the data t h a t we had from 

our w e l l s , I made the assumption t h a t i n i t i a l production 

from each w e l l would be approximately 1 - m i l l i o n cubic f e e t 

of gas per day. 

Q I n your o p i n i o n f o r purposes of your ana

l y s i s , i s the assumption of a m i l l i o n Mcf a day a f a i r as

sumption? 

A Yes, i t i s . 

Q A l l r i g h t . T e l l us then what you have 

concluded by making t h a t comparison. 

A I've concluded t h a t both — w e l l , one 

w e l l on 640 acres and four w e l l s on 160 acres would produce 

a comparable amount of gas and t h a t d r i l l i n g f our w e l l s sim

p l y accelerates the r a t e a t which t h a t gas i s produced. 

Q I f we use one w e l l on 640 and assume a 

production r a t e of a m i l l i o n a day, over what period of time 

would you recover the gas under the 640 acres? 

A Twenty years would be r e q u i r e d . 
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Q I f you d r i l l four w e l l s t o a se c t i o n or 

have spacing on 160 acres and assume the same production 

r a t e , how f a s t w i l l you deplete t o recover those same r e 

serves? 

A I n t h a t case the reserves are recovered 

i n seven years. 

Q A l l r i g h t , l e t ' s go t o E x h i b i t Number 

Twelve. 

Miss Egg, does E x h i b i t Number Twelve also 

represent your work product? 

A Yes. 

Q This i s p a r t of your study of the West 

Bravo Dome Area? 

A Yes, i t i s . 

Q Is t h i s one of the t y p i c a l economic e v a l 

uations t h a t you're accustomed t o running --

A Yes. 

Q — on C i t i e s Service wells? 

A Yes. 

Q A l l r i g h t , would you describe f o r us 

f i r s t of a l l what the e x h i b i t i s and e x p l a i n f o r us how you 

went about making t h i s evaluation? 

A The production schedule i s based on the 

e x h i b i t t h a t I j u s t presented. 

Using t h a t production schedule I ran the 

economics f o r a t y p i c a l w e l l on 640 acres and a t y p i c a l w e l l 

on 160 acres. 
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Q A l l r i g h t , f o r the reserves — i s t h a t 

the reserves i n place or the recoverable reserves? 

A That's recoverable reserves. 

Q And you used a recovery f a c t o r of what 

percentage? 

A 80 percent. 

Q And the recoverable reserves of — f o r 

the 640 are d i f f e r e n t than the 160? 

A Well, yes, they are, i n t h a t four w e l l s 

on 160 acres would d r a i n the same amount of reserves as one 

w e l l on 640 acres. 

Q What I'm saying i s the 740 number i s sim

p l y one-fourth of the 2900 number? 

A Approximately, yes. 

Q A l l r i g h t , and how d i d you go about mak

ing the comparison of the cash from operations? 

A The cash from operations i s simply the 

income t h a t you get a f t e r taxes are paid. 

Q A l l r i g h t , and when you go through the 

r e s t of the c a l c u l a t i o n and e v a l u a t i o n , what conclusions do 

you reach about a w e l l d r i l l e d upon 640-acre spacing versus 

a w e l l d r i l l e d on 160-acre spacing? 

A A w e l l on 640-acre spacing i s a v i a b l e 

investment where a w e l l on 160 acres i s not. The reserves 

t h a t you recover on a w e l l spaced on 160 acres do not j u s t i 

f y the d r i l l i n g of t h a t w e l l . 

Q I f you d r i l l e d a w e l l on 160-acre spacing, 
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t ion? 

A No. you can't, not w i t h the assumptions I 

made concerning gas p r i c e and i n f l a t i o n f a c t o r s . 

Q Are the assumptions t h a t you've made on 

gas p r i c e and i n f l a t i o n f a c t o r s t y p i c a l 

A Yes. they are. 

Q f o r e v a l u a t i o n of t h i s type of reser

v o i r ? 

What's the s i g n i f i c a n c e of the minus i n 

f r o n t of the 146 and the minus i n f r o n t of the 112 on the 

seocnd column? 

A Those represent losses. 

MR. KELLAHIN: Mr. Chairman, I 

wonder i f we might take a break at t h i s p o i n t i n Miss Egg's 

testimony? I do have some f u r t h e r questions but i t might be 

convenient t o take a short break. 

MR. STAMETS: F i f t e e n minute 

recess . 

(Thereupon a rece's was taken.) 

come t o order. 

MR. STAMETS: The hearing w i l l 

Mr. K e l l a h i n , you may proceed. 

MR. KELLAHIN: Thank you, Mr. 

Chairman. 
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Q Miss Egg, I'd l i k e to ask you t o give us 

some conclusions based upon your opinions and study of t h i s 

are and perhaps we might use E x h i b i t Number Two, which i s 

the s t r u c t u r e map as a reference e x h i b i t f o r purposes of my 

questions. 

When we t a l k about the thickness of the 

Tubb r e s e r v o i r i n the area o u t l i n e d by the pink o u t l i n e , 

would you ge n e r a l l y describe f o r us what happens t o the 

thickness of t h a t r e s e r v o i r as we move from, say, the east

ern boundary on to the west? 

A Well, as shown i n cross s e c t i o n D-D', 

there •-- the r e s e r v o i r does t h i c k e n towards the west up to 

the p o i n t where there's a f a c i e s change t o shale. 

Before you get to t h a t p o i n t , though, 

g e n e r a l l y there's a t h i n n i n g of the sand. 

Q How v/ould you cha r a c t e r i z e the r e s e r v o i r 

as you move from the south boundary up towards the n o r t h 

boundary of the proposed spaced area? 

A The r e s e r v o i r t h i n s . 

Q When we t a l k about the t h i n n i n g or t h i c k 

ness of the net sands i n the Tubb, what are we simply t a l k 

ing about? 

A We're t a l k i n g about the volume of pay 

q u a l i t y rock. 

Q What e f f e c t does t h a t t h i n n i n g and t h i c k 

ening have i n terms of the a b i l i t y or the capacity of a 

given w e l l t o d r a i n 1000 acres, 640 acres, or any q u a n t i t y 
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of acreage? 

A Pay thickness i s n ' t r e l e v a n t . 

Q I n doing your economic e v a l u a t i o n as r e 

presented i n those e x h i b i t s , what d i d you conclude about the 

economics, using your r e s e r v o i r parameters? What d i d you 

conclude about your economics i n terms of one w e l l to a sec

t i o n versus four w e l l s t o a section? 

A Because the reserves f o r the four w e l l s 

i n a s e c t i o n w i l l be recovered by the four w e l l s , the volume 

of gas t h a t i s recovered do not j u s t i f y the d r i l l i n g of 

those four w e l l s ; whereas one w e l l w i l l be p r o f i t a b l e . 

Q Do you have an opini o n based upon your 

study as t o whether or not w e l l s spaced upon 160 acres would 

r e s u l t i n the d r i l l i n g of unnecessary wells? 

A Yes, i t would. 

Q W i l l the d r i l l i n g of w e l l s on 160-acre 

spacing i n your opinion r e s u l t i n the recovery of a d d i t i o n a l 

reserves from the Tubb formation t h a t would not otherwise 

have been produced from the one w e l l t o a section? 

A No. 

Q Can you describe f o r us or give us a 

general example f o the type of r e s e r v o i r you would see i f --

you would see t h a t would cause you t o b e l i e v e i t would be 

spaced upon 160 acres? 

A I would see discontinuous sands i n the 

cross sections; perhaps areas where the Tubb sand, you know, 

Tubb formation included no net sand. 
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Q Why would you want t o d r i l l w e l l s on 16 0 

acres i f you saw a r e s e r v o i r l i k e t h a t ? 

A Because i t ' s possible t h a t a sand might 

not be encountered by any w e l l s , penetrated by any we l l s on 

greater spacing. 

Q Do you see t h a t type of r e s e r v o i r where 

you would want spacing on 160 acres when you examine t h i s 

Tubb r e s e r v o i r ? 

A No. 

Q I n making a comparison between the reser

v o i r parameters i n the West Bravo Dome and the r e s e r v o i r 

parameters i n the Amoco spaced area, can you make a compari

son about the economics of d r i l l i n g w e l l s on 160 acres i n 

the Amoco Area versus the economics of d r i l l i n g them on 160 

acres i n the West Bravo Dome Area? 

A Yes. Although we have higher pressure, 

i t ' s not enough t o compensate f o r our t h i n n e r pay. They 

have a greater volume of gas t h a t they can recover i n the 

Amoco operated Bravo Dome Area than we have i n the West 

Bravo Dome Area; t h e r e f o r e , when we d r i l l f o ur w e l l s on a 

se c t i o n , each w e l l w i l l recover less gas than w e l l s spaced 

on 160 acres i n the Amoco Bravo Dome Area. 

Consequently, our economics look worse on 

160 acres than Amoco's would and C i t i e s Service would be 

h u r t more by such l i m i t e d spacing. 

Q I n terms of deciding the boundaries f o r 

the West Bravo Dome spaced area, do you see any l o g i c a l geo-
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l o g i c or engineering j u s t i f i c a t i o n f o r separating a boundary 

between the C i t i e s Services w e l l s and the Amerigas w e l l s 

w i t h i n t h i s area? 

A No. The cross sections show and the 

s t r u c t u r e map shows t h a t there's geologic c o n t i n u i t y 

throughout t h i s area. 

Q What happens i f those w e l l s operated by 

Amerigas on t h e i r acreage are allowed t o be d r i l l e d and 

spaced and produced upon 160 acres where immediately adja

cent to t h a t we have a pool f o r C i t i e s Service spaced upon 

640 acres? 

Do you see any engineering or geologic 

d i f f i c u l t i e s w i t h t h a t k i n d of s i t u a t i o n ? 

A I see economic d i f f i c u l t i e s i n t h a t 

C i t i e s Service would be o b l i g a t e d t o p r o t e c t c o r r e l a t i v e 

r i g h t s between those areas; consequently, even though C i t i e s 

Service were spaced on 640 acres we would be o b l i g a t e d t o 

d r i l l w e l l s along the boundary of our proposed u n i t . 

Q Why would you be so obligated? 

A I f we d i d n ' t , then C02 would be drained 

from beneath our leases. 

Q I n your opin i o n what i s the most l o g i c a l 

place t o locate the boundary of the 640-acre spaced area 

t h a t we've been discussing i n t h i s a p p l i c a t i o n t h i s morning? 

A Based on my geology the most l o g i c a l 

boundary i s against the boundary of the area t h a t ' s already 

approved f o r 640-acre spacing. 
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MR. KELLAHIN: Mr. Chairman, 

t h a t concludes my examination of t h i s witness. 

We move the i n t r o d u c t i o n of 

C i t i e s Service E x h i b i t s One through Twelve. 

MR. STAMETS: Without o b j e c t i o n 

these e x h i b i t s w i l l be admitted. 

Are there questions of t h i s 

witness? 

MR. LOPEZ: I f the Examiner 

please. 

MR. STAMETS: Mr. Lopez. 

CROSS EXAMINATION 

BY MR. LOPEZ: 

Q Miss Egg, l e t me make sure I understand 

your testimony here today. 

I t h i n k you've i n d i c a t e d i n your t e s t i 

mony t h a t i t i s your o p i n i o n t h a t one w e l l can d r a i n a 640-

acre spaced area because there i s c o n t i n u i t y of pay through

out the area we're looking a t . I s t h a t c o r r e c t ? 

A There i s no geologic reason t h a t one w e l l 

cannot d r a i n a large area. 

Q What -- what i s your testimony t h a t i n d i 

cates t h a t one w e l l w i l l d r a i n a 640-acre area? 

A My testimony i s based on the geology. 

I'm also aware of the r e s u l t s of the f o l l o w i n g witness and 

he w i l l examine the p e r m e a b i l i t y . 
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Q So your testimony i s based on geology. 

A Yes. 

Q And i s i t your opini o n t h a t based on your 

cross s e c t i o n -- I t h i n k t h i s was E x h i b i t Two, on your 

s t r u c t u r e map, t h a t the geology i s e s s e n t i a l l y the same 

throughout the area i n d i c a t e d on E x h i b i t One? 

A Yes, i t i s e s s e n t i a l l y the same. 

Q Would you e x p l a i n t o me, then, why you 

have not included i n your spacing request the area between 

the north end of the pink area i n d i c a t e d on E x h i b i t One and 

the southern end of the yellow area? 

A G e o l o g i c a l l y there i s r e a l l y no reason 

why t h a t are should not be included. We chose t h a t as a 

reasonable s t a r t i n g p o i n t f o r the 640-acre spacing area. 

C i t i e s Service d i d not have an i n t e r e s t 

i n much of t h a t area t o the n o r t h . 

Q I s i t your testimony t h a t the reasons f o r 

the s e l e c t i o n of the geographic area ad v e r t i s e d f o r t h i s 

hearing i s based on C i t i e s Service's acreage p o s i t i o n prim

a r i l y ? 

A No, I can't say t h a t p r i m a r i l y i t i s . 

Q Was i t a s i g n i f i c a n t c o n s i d e r a t i o n i n s e l 

e c t i n g area? 

A I t was a c o n s i d e r a t i o n . 

Q Now l e t ' s go t o the southwest end of your 

proposed 640-acre spaced area. I t l i e s between two w e l l s 

t h a t you've described as e s s e n t i a l l y dry holes. On what 
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basis have you included the acreage l y i n g the most southwest 

township i n d i c a t e d i n your 640-acre spacing area? 

A That southern boundary was drawn on the 

— a t the approximate l o c a t i o n of the gas/water contact 

which I've been able t o e s t a b l i s h on my s t r u c t u r e map. 

I t seemed obvious t o me t h a t t h a t area 

would i n a l l l i k e l i h o o d be productive of C02. 

Q Okay. Now, l e t ' s t u r n our a t t e n t i o n t o 

your cross sections and consider them as a whole. 

Would you not agree w i t h me t h a t the pay 

zone d e t e r i o r a t e s s i g n i f i c a n t l y going from the east side of 

the Bravo Dome Area t o your area which i s i n the western 

p a r t of the Bravo Dome Area? 

A No, the pay q u a l i t y i s the same. The net 

thickness i s les s . 

Q Okay, so I stand c o r r e c t e d . The t h i c k 

ness i n pay, would you agree w i t h me, d e t e r i o r a t e s s i g n i f i 

c a n t l y going from east t o west? 

A I would agree t h a t the pay t h i n s from 

southeast t o northwest. 

When you have an abrupt boundary t o the 

west, you have the t h i c k zones t h a t are i n d i c a t e d on cross 

s e c t i o n D-D' and then no net sand -- w e l l , very l i t t l e net 

sand i n the w e l l t h a t designates the western boundary of the 

spacing a p p l i c a t i o n area. 

Q Now, cross s e c t i o n D-D* i s a north/south 

cross s e c t i o n i n the center of the — Amoco*s Bravo Dome 
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Unit Area, i s n ' t i t ? 

A I t ' s a north/south cross s e c t i o n along 

the western boundary of our a p p l i c a t i o n area. 

Q Okay. Well, l e t ' s not consider D-D' f o r 

the time being and consider A-A', B-B'. 

MR. KELLAHIN: Excuse me, Mr. 

Chairman, there are two D-D' and A-A' on the e x h i b i t . I 

t h i n k we're going t o have t o i n d i c a t e them by c o l o r , also. 

A Okay. 

MR. KELLAHIN: Some of those 

are Amoco's cross sections; some of them are C i t i e s Service 

cross s e c t i o n s . 

MR. LOPEZ: I would l i k e t o r e 

f e r only t o C i t i e s Service's cross s e c t i o n . 

Q You st a t e d t h a t you were present a t the 

Amoco hearing i n the e a r l i e r case i n May. 

A Yes. 

Q Do you r e c a l l Amoco's testimony t h a t the 

thickness of pay i n the western p a r t of the Bravo Dome — i n 

the eastern, r a t h e r , i n the eastern p a r t of the Bravo Dome 

Area was i n the range of 150 feet ? 

A I don't r e c a l l them s t a t i n g t h a t , but 

t h a t number i s c o r r e c t . 

Q And could you t e l l me again what you 

thought the average thickness of pay was i n the western por

t i o n of the Bravo Dome Area? 

A I t was 26 f e e t . 
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Q Then would you agree w i t h me t h a t t h a t 

i n d i c a t e s a s i g n i f i c a n t d e t e r i o r a t i o n of t h i c k e r pay going 

from east t o west? 

A Yes. 

Q Now I've n o t i c e d , and maybe the best 

t h i n g t o do i s f o r me t o approach the e x h i b i t s , i f I may, i f 

I look a t your cross s e c t i o n A-A', I assume t h i s i s C i t i e s 

Service's cross section? 

A Yes. 

Q Would you agree w i t h me t h a t the — t h a t 

the eastern side of the — I mean the western side of the 

Bravo Dome Area i n d i c a t e s more and t h i n n e r s t r i n g e r s t h a t 

i n d i c a t e pay? 

A I wouldn't n e c e s s a r i l y say more. The 

s t r i n g e r s are t h i n n e r . 

Q And more discontinuous? 

A No, I would disagree. 

Q On what basis would you disagree? You've 

i n d i c a t e d some s t r i n g e r s t h a t don't go past one wellbore and 

I don't see t h a t happening much on the eastern side. 

A You must understand t h a t there are appro

ximately e i g h t miles, or so, between each w e l l . Considering 

how the other s t r i n g e r s extend across the wellbore — across 

the area, I would not expect those s t r i n g e r s where the sand 

was w e l l developed only i n one w e l l t o be penetrated only by 

t h a t one w e l l . 

Q You j u s t s t a t e d t h a t there's as much as 
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e i g h t miles or more between each w e l l t h a t i s i n d i c a t e d on 

t h i s e x h i b i t . 

On what basis can you t e s t i f y t h a t there 

i s c o n t i n u i t y of t h a t s t r i n g e r from w e l l t o w e l l w i t h o u t any 

in f o r m a t i o n between the wells? I s n ' t i t possible t h a t t h a t 

s t r i n g e r could terminate and pick up again? 

A I t ' s p o s s i b l e , but base on my geologic 

i n t e r p r e t a t i o n , I would say t h a t i t ' s h i g h l y u n l i k e l y t h a t 

t h a t s t r i n g e r would not be encountered by a w e l l d r i l l e d a 

mile away. 

Q I t ' s h i g h l y l i k e l y t h a t t h a t s t r i n g e r 

would not be encountered by a w e l l d r i l l e d a mile away, i s 

t h a t what you said? 

A I may have gotten too many negatives i n 

ther e . 

The p r o b a b i l i t y i s t h a t s t r i n g e r would be 

encountered by a w e l l d r i l l e d a mile away. 

Q I'm s o r r y , I d i d n ' t f o l l o w you. 

MR. KELLAHIN: Please t e l l him 

again. I l i k e the answer. 

A I n my op i n i o n t h a t s t r i n g e r would be en

countered by a w e l l d r i l l e d one mile away. 

Q And what's the basis f o r your opinion? 

A The c o n t i n u i t y i n the other sands. I 

would assume t h a t there's a s i m i l a r d e p o s i t i o n a l environment 

t h a t deposited a l l these sands. 

Q When was accounts f o r a l l the various 
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s t r i n g e r s d i f f e r i n g i n thickness and i n length and extent? 

A The same geologic environment may include 

periods of sand d e p o s i t i o n across a l a y e r , across a p e r i o d , 

and periods of shale d e p o s i t i o n . I t ' s normal t o have 

s t r i n g e r s layered r e s e r v o i r s . 

Q Okay. I t ' s normal throughout the geology 

of the o i l and gas i n d u s t r y where they d r i l l w e l l s t h a t t h i s 

occurs? 

A I t ' s normal i n v i r t u a l l y a l l the reser

v o i r s t h a t I've examined i n the Permian Basin and i n nor t h 

Texas, which i s more g e o l o g i c a l l y s i m i l a r t o the Bravo Dome 

Area. 

Q So i t ' s your testimony t h a t one w e l l can 

d r a i n a 640-acre spaced p r o r a t i o n u n i t . 

A On the basis of geology t h a t ' s a t r u e 

statement. 

Q On the basis of the same ge o l o g i c a l t e s 

timony i s n ' t i t t r u e t h a t t h a t same w e l l could d r a i n an 

area, l e t ' s say, of 760 acres — 

A Yes. 

Q — over time, or 1280 acres? 

A G e o l o g i c a l l y t h a t ' s t r u e , but as an en g i 

neer, I know t h a t there are l i m i t a t i o n s there and I r e a l i z e 

t h a t . 

Q And what are the l i m i t a t i o n s ? On what do 

you base the l i m i t a t i o n s ? 

A On time. I t ' s not v i a b l e t h a t one com-
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pany would w a i t long, w a i t a thousand years t o d r a i n an i n 

f i n i t e r e s e r v o i r . 

Q I s n ' t i t t r u e as a general statement t h a t 

the c loser the spacing p a t t e r n , the more hydrocarbons w i l l 

be recovered? 

A That's not n e c e s s a r i l y t r u e . 

Q Why i s n ' t t h a t n e c e s s a r i l y true? 

A I've seen evidence, i f I may draw from a 

s i t u a t i o n which i s q u i t e d i f f e r e n t than what we're having 

here, i n waterfloods where we've i n f i l l d r i l l e d and no addi

t i o n a l o i l has been recovered. 

Q Well, we're not dea l i n g w i t h a w a t e r f l o o d 

s i t u a t i o n --

A Yes. 

Q — are we? 

A No, we're not. 

Q So p u t t i n g aside a secondary or water-

f l o o d type of s i t u a t i o n , i n a normal primary recovery of an 

o i l or any po o l , i s n ' t i t g e n e r a l l y c o r r e c t t h a t the more 

w e l l s you d r i l l , the more hydrocarbons y o u ' l l recover? 

A That statement would also be a f u n c t i o n 

of the pressures t h a t you must have t o economically produce 

a we 11. 

Q Well, l e t ' s assume t h a t t h e , as I t h i n k 

you t e s t i f i e d , t h a t the average r e s e r v o i r pressure remains 

f a i l y constant through the area i n question, wouldn't i t be 

t r u e t h a t the more w e l l s would recover more hydrocarbons? 
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MR. KELLAHIN: Mr. Chairman, 

I'm going t o ob j e c t t o t h i s question. He's t a l k i n g about 

hydrocarbons. I don't know t h a t we've got hydrocarbons 

here. 

Q Well, l e t ' s say C02. 

A C i t i e s Service cannot conceivably w a i t 

however many years i t would take f o r one w e l l t o d r i l l — t o 

d r a i n an unreasonably large area, but given enough time, one 

w e l l would d r a i n t h a t area. 

Q Okay. Would i t d r a i n disconnected 

s t r i n g e r s ? 

A No, i t wouldn't, but we're not looking at 

43,000 acre spacing, e i t h e r . 

Q I s n ' t there c l e a r evidence t h a t there i s 

the existence of disconnected s t r i n g e r s l y i n g w i t h i n the 

area i n question, and I r e f e r you t o what you've introduced 

as your E x h i b i t Ten? 

MR. KELLAHIN: Mr. Chairman, 

I ' l l o b j e c t t o the form of the question. Clear evidence i s 

not the standard of proof before the Commission. 

Su b s t a n t i a l evidence, and I t h i n k the question ought t o be 

phrased t o the expert i n t h a t c o ntext. 

MR. LOPEZ: I ' l l stand 

corrected and say s u b s t a n t i a l evidence. 

A Would you please repeat the question? 

Q I s n ' t there s u b s t a n t i a l evidence t h a t 

there e x i s t s t r i n g e r s w i t h i n the area of your proposed ap-
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p l i c a t i o n ? 

A Yes, the r e s e r v o i r by i t s nature i s com

posed of s t r i n g e r s i n a v e r t i c a l sense. 

Q Then wouldn't you agree t h a t the close r 

the spacing p a t t e r n , the more o p p o r t u n i t y there would be t o 

encounter discontinuous s t r i n g e r s i n a given area? 

A I saw, as I was c o n s t r u c t i n g my cross 

sec t i o n s , very few h o r i z o n t a l l y discontinuous s t r i n g e r s . 

The vast m a j o r i t y of the r e s e r v o i r rock can be penetrated by 

we l l s t h a t are spaced s i x miles ap a r t , l e t along one mile 

apart. 

Q I'm s o r r y , I missed t h a t l a s t p a r t . 

Could you repeat i t ? 

A I'm saying t h a t you see the same sand 

present i n w e l l s t h a t are f a r a p a r t . 

Q I t h i n k we see the same sands but we see 

them appearing i n d i f f e r e n t s t r i n g e r s . I s n ' t t h a t c o r r e c t ? 

A I'm confused by the way t h a t you're 

phrasing your question. 

Q Well, maybe we can help by r e f e r r i n g t o 

your E x h i b i t Ten. Would you do t h a t f o r a minute? 

R e f e r r i n g t o your State "DH" No. 1 Well, 

shown on t h a t e x h i b i t , I t h i n k i t shows t h a t there's a net 

pay t h a t — net pay of four f e e t , i s t h a t c o r r e c t ? 

A Yes. 

Q And i f we r e f e r t o what's been i d e n t i f i e d 

as State "DF" No. 1 Well, we have as much as 52 f e e t of net 



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 

66 

pay. Wouldn't t h a t i n d i c a t e c l e a r l y a s i g n i f i c a n t d i f f e r 

ence i n the amount of net pay or p u t t i n g i t another way, i n 

what s t r i n g e r s are encountered i n a wellbore? 

A What you can see by some of the cross 

sections across a l a r g e r area, f o r instance, A-A', B-B', and 

C-C', as w e l l , you do encounter more s t r i n g e r s t o the east; 

however, those s t r i n g e r s are continuous up t o the p o i n t 

where they are no longer present i n the west. They're not 

discontinuous per se i n an immediate area. 

Q I n preparing your cross sections d i d you 

give any c o n s i d e r a t i o n t o p e r m e a b i l i t y ? 

A I can r e f e r you t o the E x h i b i t Four where 

a comparison was made between the log response t h a t I used 

t o pick my net pay and a w e l l t h a t was cored and the log 

I used the log response of the cored w e l l t o c o r r e l a t e to 

the w e l l t h a t appears on the cross s e c t i o n s , and then marked 

high p e r m e a b i l i t y sections i n t h a t cored w e l l , and i n t h i s 

way I d i d t i e i t t o p e r m e a b i l i t y . 

Q Those two w e l l s were e s s e n t i a l l y adjacent 

t o each other, though, weren't they? 

A Oh, I t h i n k there may be a couple of 

miles between them, one or two. 

But I wasn't t r y i n g to show sand c o n t i 

n u i t y between here, I was simply showing t h a t the core per

m e a b i l i t y r e s u l t s c o r r e l a t e w e l l w i t h the method, the way 

t h a t I picked my sands, and these sands t h a t you see shown 

i n yellow on the cross sections are i n a l l p r o b a b i l i t y also 
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permeable. 

Q Well, would you agree t h a t there i s a 

d i f f e r e n c e i n p e r m e a b i l i t y o c c u r r i n g i n the various s t r i n g 

ers? 

A There — the log ana l y s i s i n Section 8 

shows a normal type of v a r i a t i o n w i t h i n each s t r i n g e r , but 

i t ' s nothing unusual. 

Q Does the p e r m e a b i l i t y vary going from 

west t o east? 

A I b e l i e v e t h a t Amoco presented i n t h e i r 

testimony f o r t h e i r 640-acre spacing hearing i n May a t y p i 

c a l w e l l w i t h 98.6 m i l l i d a r c i e s p e r m e a b i l i t y . 

The p e r m e a b i l i t y shown i n the core analy

s i s f o r State "DS" No. 1 i s comparable t o t h a t . 

I b e l i e v e the average of the pay zones, 

i n f a c t , was even b e t t e r , 13 m i l l i d a r c i e s . 

Q Did you agree — do you agree w i t h Amo

co ' s testimony t h a t the c u t o f f f o r pay — f o r considering a 

pay zone i s one m i l l i d a r c y ? 

A I t h i n k t h a t f o r t r a n s m i t t i n g C02 through 

r e s e r v o i r rock t h a t would be a f a i r assumption. 

Q So i f I understand your testimony, i t ' s 

based on your geologic testimony, the c o n t i n u i t y of the pay 

thickness i s present i n the area under c o n s i d e r a t i o n here 

today, and one w e l l can d r i l l 640 acres based on t h a t t e s t i 

mony of yours. 

A I've shown t h a t g e o l o g i c a l l y there's no 
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reason why a w e l l cannot. 

Q So, do I understand you c o r r e c t l y t h a t 

the basis f o r your request t h a t the spacing be based on 640 

acres i s economics? 

A I'd say more t h a t i t was common sense. 

Economics does play a p a r t . 

Q Okay. I t h i n k t h a t I'd l i k e t o explore 

the economic basis w i t h your f o r a minute, i f you w i l l , f o r 

j u s t i f y i n g spacing on 640 acres, and i n t h i s respect I ' l l 

r e f e r you t o what's been marked E x h i b i t Twelve. 

Now, what I would l i k e t o do i s explore 

w i t h you the foundation on which you a r r i v e d a t your econo

mic conclusions. 

I don't t h i n k you've t e s t i f i e d as t o how 

much C i t i e s Service expects t o put out t o pay f o r the cost 

of the average w e l l d r i l l e d i n t h i s area. Could you t e l l me 

how much t h a t f i g u r e i s and on what basis you a r r i v e d a t 

t h a t conclusion? 

A The i n d i v i d u a l w e l l cost was estimated a t 

$250,000. That's based on c u r r e n t costs f o r Amoco i n d r i l 

l i n g t h e i r w e l l s and the problems t h a t C i t i e s Service en

countered i n d r i l l i n g the w e l l s t h a t we have already d r i l l e d 

i n the West Bravo Dome Area. 

We have t o add t o t h a t investment a pro

p o r t i o n of the cost f o r a gatherin s system, f o r dehydration 

and compression, and f o r a p i p e l i n e t o which — through 

which we can connect t o a major p i p e l i n t o t r a n s p o r t the gas 
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out of the area. 

Q Is t h a t u s u a l l y done? 

A I t must be done on p r o j e c t econmics. 

Q On p r o j e c t economics, but are you aware 

of any other spacing case where the cost of the p i p e l i n e and 

gathering system and dehydration f a c i l i t i e s , e t cetera, were 

included i n weighing the economics of the p r o j e c t ? 

A I haven't studied the t r a n s c r i p t s from 

other spacing cases. 

Q What — what costs d i d C i t i e s Service i n 

cur w i t h respect t o the eighteen w e l l s they d r i l l e d ? 

A Since we only d r i l l e d the w e l l s and b u i l t 

the roads t o the l o c a t i o n s , I b e l i e v e our average w e l l cost 

back i n 1981 was something i n excess of $300,000. 

Q And t h a t was i n 1981. 

A Yes. 

Q Then on what basis do you conclude t h a t 

the average w e l l cost would be $250,000 i n 1984? 

A Rig costs are down, f o r one. 

Q Do you have any s p e c i f i c evidence of t h i s 

r e d u c t i o n i n the cost of w e l l d r i l l i n g ? 

A I don't have any s p e c i f i c evidence. As a 

r e s e r v o i r engineer i t was not my r e s p o n s i b i l i t y t o come up 

w i t h d e t a i l e d cost estimates. 

I used what was provided t o me from pro

d u c t i o n engineers. 

Q I b e l i e v e you t e s t i f i e d and made i t very 
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c l e a r t h a t C i t i e s Service f e l t t h a t the economics could only 

j u s t i f y the d r i l l i n g of only one w e l l on 640-acre spacing. 

I'm t r y i n g t o get at the basis of your conclusion i n t h a t 

respect. 

Well, l e t ' s move on. What — you said 

t h a t i n concluding t h a t i t would be p r o f i t a b l e only t o d r i l l 

one w e l l on 640-acre spacing t h a t you took i n t o considera

t i o n the p r i c e of the product. What i s the p r i c e t h a t 

C i t i e s Service expects t o receive f o r the C02 produced i n 

the area i n question? 

A We're e s t i m a t i n g Ninety Cents per Mcf at 

the u n i t boundary, proposed u n i t boundary. 

Q And how do you a r r i v e a t t h i s p r ice? 

A This was based on p r i c e s t h a t other oper

ators are r e c e i v i n g . 

Q What other operators? 

A I b e l i e v e t h a t t h i s i s the p r i c e t h a t 

Amoco i s g e t t i n g . 

Q At what p o i n t i n t h e i r system? 

A At the u n i t boundary. 

Q At the eastern boundary of t h e i r u n i t ? 

A I'm t a l k i n g mainly a f t e r the gas i s com

pressed and dehydrated and ready f o r t r a n s p o r t a t i o n . I 

don't know a t what p o i n t the p i p e l i n e leaves the u n i t . 

Q I t h i n k you said t h a t i n determining the 

economic p r o f i t a b i l i t y of the venture you took i n the cost 

of a gathering system. How d i d you a r r i v e a t the cost of 
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the gathering system? 

A Our production engineer gave me a de

t a i l e d estimate of the footage of pipes t h a t would be r e 

covered, the size of the pipe, the types of -- the grades of 

the pipe t h a t would be necessary and estimated the cost on 

the basis of these f o r e c a s t s . 

Q And what were the basis of h i s forecast? 

A The basis of h i s f o r e c a s t was h i s design 

f o r the gathering system, the most e f f i c i e n t way t o connect 

each w e l l t o a p l a n t . 

Q And on what spacing was t h i s i n f o r m a t i o n 

developed? 

A Okay. The investment f o r the 640-acre 

spacing case, the gathering system was designed f o r w e l l s 

spaced on 640 acres. 

A p r o p o r t i o n a l — excuse me. The e s t i 

mate f o r the gathering system was increased f o r the 160-acre 

spacing by a p a r t i c u l a r amount t h a t was not p r o p o r t i o n a t e t o 

the number of w e l l s because the p i p e l i n e sizes would not ne

c e s s a r i l y have t o be increased t o t r a n s m i t the e x t r a gas. 

Q I'm not sure I f o l l o w e d you. Let's r e f e r 

t o E x h i b i t Twelve and j u s t k i n d of t a c k l e i t from t h e r e , 

maybe, i f you could help me. 

Cash from operations, now where does t h a t 

f i g u r e come from? 

A That i s the income t h a t the operators of 

a — or the working i n t e r e s t owners of our proposed u n i t 
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w i l l j u s t be s u b t r a c t i n g from t h a t the r o y a l t y payments and 

the overrides t h a t may e x i s t , and t h a t also takes taxes out. 

Q But I assume t h i s f i g u r e j u s t d i d n ' t come 

out of the a i r . I s i t based on one w e l l per each s e c t i o n 

w i t h i n the proposed area? 

A Yes, t h i s i s f o r one w e l l d r a i n i n g the 

reserves f o r 640 acres. 

Q So how many w e l l s would t h a t be i n the 

area, do you know? 

A I don't know what the number would be 

throughout the e n t i r e a p p l i c a t i o n area. 

In our proposed u n i t we're looking a t ap

proximately 67 w e l l s . 

Q Now i n your proposed u n i t t h a t ' s subject 

t o another case t h a t ' s before the Commission here today, 

r i g h t ? 

A Yes. 

Q So does t h i s f i g u r e have any relevance t o 

the number of w e l l s i n the proposed area subject t o t h i s 

spacing hearing? 

A Yes, i t does. I t ' s a t y p i c a l w e l l . I t ' s 

a t y p i c a l 640 acres. 

Q So t h i s i s — and I n o t i c e t h a t the w e l l 

based on 160-acre spacing only has $197,000. 

A Unless gas i s recovered. 

Q Over time, or I mean — I n o t i c e t h a t the 

reserves are f o r one w e l l on 640, are four times the amount 
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of reserves under 160-acre w e l l . 

A Yes. 

Q And not g e t t i n g i n t o an argument on the 

basis of t h a t , why i s the cash from one w e l l on 640 s i x 

times t h a t on 160? 

A The d i f f e r e n c e would r e s u l t from the 

greater f r o n t end investment on the 160-acre spaced w e l l s . 

Q Yeah, but i s n ' t t h a t included i n the cap

i t a l investment? 

A The — the t i m i n g i s somewhat d i f f e r e n t . 

These values are also — also r e s u l t — take i n t o considera

t i o n C i t i e s Service tax bas i s , which i s somewhat unusual, 

but I cannot go i n t o t h a t i n d e t a i l . 

Q Well, i s n ' t i t t r u e t h a t the economics 

are going t o vary s i g n i f i c a n t l y depending on the operator 

and what each operator's i n t e n t i o n s w i t h respect t o t h e i r 

p r o j e c t s e n t a i l ? 

I s n ' t t h a t what you're saying? 

A Can you c l a r i f y what you mean by t h e i r 

i n t e n t i o n s ? 

Q Well, I suppose the economics would d i f 

f e r i f the operator of the leased acreage, the C02 acreage, 

were going t o use t h a t C02 f o r i t s own purposes f o r enhanced 

o i l recovery i n one f i e l d , using i t s own p i p e l i n e , or 

whether t h a t operator were going t o i n f a c t s e l l i t t o a 

t h i r d p a r t y f o r use i n some other e n t i r e l y d i f f e r e n t o i l 

pool. 
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A Yes, the operating costs would be d i f 

f e r e n t ; the investment costs would be d i f f e r e n t , but I must 

also add to t h a t t h a t I don't f e e l t h a t has t o do w i t h spac

i n g . 

Q I thought the whole t h r u s t of your t e s t i 

mony was t h a t depending on the f a c t o r of time t h a t i t i s 

clea r t h a t g e o l o g i c a l l y t h a t one w e l l can d r i l l — d r a i n ten 

acres, 640 acres, 6040 acres, so the reason f o r suggesting 

640-acre spacing, besides j u s t p l a i n common sense, i s an 

economic de t e r m i n a t i o n , and I guess my p o i n t i s , aren't the 

economics going t o vary depending on the operator and what 

i t s p r o j e c t e n t a i l s , and I t h i n k you said yes. 

A Yes, t h a t ' s t r u e , but — 

MR. LOPEZ: Thank you. 

MR. KELLAHIN: Let her f i n i s h 

the answer. 

Mr. Chairman, may she f i n i s h 

her answer? 

MR. STAMETS: You can c e r t a i n l y 

ask her t o f o l l o w up on t h a t , Mr. K e l l a h i n . 

MR. KELLAHIN: I s i t my t u r n 

f o r r e d i r e c t ? 

MR. STAMETS: Let's w a i t t i l l 

Mr. Lopez f i n i s h e s . 

MR. KELLAHIN: Well, I o b j e c t 

t o the witness not being able t o give a f u l l and complete 

answer t o the question. She said "but" and she's e n t i t l e d 
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t o t h a t and I t h i n k the record a t t h i s p o i n t ought t o r e 

f l e c t her answer r a t h e r than r e q u i r e me a t some l a t e r p o i n t 

t o come back and ask the same question. 

I t ' s only f a i r t o t h i s witness 

t o allow her t o ex p l a i n her answer. 

MR. STAMETS: She may f e e l f r e e 

t o go ahead and e x p l a i n her answer. 

A The operators, the leaseholders i n the 

area t h a t C i t i e s Service hopes t o u n i t i z e w i l l a l l be s e l 

l i n g t h e i r C02 t o a major p i p e l i n e i n enhanced recovery 

operations i n the Permian Basin. 

The area t h a t i s included i n the a p p l i c a 

t i o n area held w i t h i n the Amoco Bravo Dome Unit w i l l also be 

used f o r t h a t same purpose. 

A large m a j o r i t y of the operators w i l l be 

using t h e i r C02 f o r purposes and t h e i r investment w i l l be 

r e f l e c t e d by these economics w i t h i n t h i s f i e l d . 

Q What i n f l a t i o n f a c t o r s d i d you use? I 

belie v e you t e s t i f i e d t h a t you used i n f l a t i o n f a c t o r s i n de

termin i n g the economic p r o f i t a b i l i t y . What were those f a c 

t o r s and upon what basis were they used? 

A I can't give you s p e c i f i c a l l y which fa c 

t o r s — what f a c t o r s they were. They are the same f a c t o r s 

used i n the e v a l u a t i o n of a l l C i t i e s Service p r o j e c t s and 

they are f a c t o r s t h a t are determined by our economic f o r e 

casters . 

Q Now I also t h i n k you t e s t i f i e d t h a t you 
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used an 80 percent recovery f a c t o r f o r recovering the r e 

serves i n place. On what basis d i d you use t h a t percentage? 

A I'm aware of the r e s u l t s of a simulator 

t h a t was run by the next witness. Those r e s u l t s were t h a t 

i f we take the C02 production down t o 100 p s i and 50 Mcf per 

day economic l i m i t f o r each w e l l , we w i l l recover 80 percent 

of the gas i n place. 

Q Did t h i s take i n t o c o n s i d e r a t i o n the v i s 

c o s i t y of the carbon dioxide? 

A The next witness w i l l be b e t t e r prepared 

t o answer t h a t . 

Q I b e l i e v e you t e s t i f i e d t h a t the t h i c k 

ness i n pay does not a f f e c t the a b i l i t y of a w e l l t o d r a i n a 

s p e c i f i e d area but i s only a measure of the reserves i n 

place. Did I understand your testimony c o r r e c t l y ? 

A Yes. 

Q And these economics contained on your Ex

h i b i t Twelve, these are based on C i t i e s Service w e l l s l o 

cated i n the western p a r t of the Bravo Dome, i s n ' t t h a t cor

r e c t ? 

A Yes, although I can also add t h a t the r e 

s e r v o i r p r o p e r t i e s do not vary s i g n i f i c a n t l y w i t h i n the ap

p l i c a t i o n area. 

Q But d i d n ' t you agree w i t h me e a r l i e r and 

wasn't i t your testimony t h a t the thickness i n pay improves 

as you go from west t o east? 

A The thickness of the pay i s d e f i n i t e l y 
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b e t t e r i n the developed area of the Amoco U n i t . I f y o u ' l l 

look back at E x h i b i t Ten, the w e l l located i n Township 19 

North, 33 East, Section 35, has a net pay of 41 f e e t , which 

i s less than some of the w e l l s d r i l l e d t o the west i n the 

C i t i e s Service area. 

Q Well, t h a t j u s t e s s e n t i a l l y supports the 

p r o p o s i t i o n t h a t the thickness i n pay v a r i e s from w e l l t o 

w e l l , i s n ' t t h a t r i g h t ? 

A There i s some v a r i a t i o n . 

Q Well, i f the r e s e r v o i r thickness improves 

as you go from west t o east, wouldn't commensurately the 

economics per w e l l also improve as you go from west t o east? 

A When you're t a l k i n g about a very wide 

area across the e n t i r e Bravo Dome Area, yes, t h a t ' s t r u e . 

Q Then would you agree w i t h me t h a t since 

Amerigas' acreage and w e l l s l i e t o the east of C i t i e s Ser

vice's area of i n t e r e s t , t h a t t h e i r economics could be bet

t e r than C i t i e s Service's? 

A I don't b e l i e v e t h a t would be t r u e . I 

have some production data on the Amerigas w e l l s and t h e i r 

i n i t i a l production r a t e on one good w e l l , e s p e c i a l l y , was 

somewhat less than our best production r a t e . 

I t was a l l w i t h i n the same range e a s i l y . 

Q Are — what k i n d of leases does Amoco — 

I mean does C i t i e s Service hold w i t h i n the area i n question? 

Are they the usual kin d of o i l and gas leases t h a t encompass 

C02 and are f o r a term of years? 
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A I'm not w e l l q u a l i f i e d t o answer t h i s 

question; however, the leases t h a t C i t i e s Service holds were 

the leases t h a t were o r i g i n a l l y taken by Amoco p r i o r t o our 

purchase of the Amoco property i n the West Bravo Dome Area, 

so I would say, I would guess t h a t , yes, they are the same 

as most of the leases taken i n Bravo Dome. 

Q Well, i s n ' t the r e a l purpose of C i t i e s 

Service seeking 640-acre spacing, i s t o hold i t s leases w i t h 

the minimum of d r i l l i n g ? 

A No, the r e a l purpose i s t o prevent the 

d r i l l i n g of unnecessary w e l l s and p r o t e c t c o r r e l a t i v e 

r i g h t s . 

MR. LOPEZ: No f u r t h e r ques

t i o n s . 

CROSS EXAMINATION 

BY MR. STAMETS: 

Q Miss Egg, on your cross s e c t i o n D-D' you 

show r e l a t i v e l y t h i c k s e c t i o n i n the Tubb formation j u s t --

j u s t b arely t o the east of where i t pinches out. Why, do 

you have an explanation of why t h a t i s t h a t i t ' s so t h i c k i n 

the area? 

A I don't have a very sound ex p l a n a t i o n . 

The gamma ray on those t h i c k zones i n d i c a t e d t h a t the sands 

were probably g e t t i n g a l i t t l e b i t more shaley but they 

s t i l l f e l l w i t h i n the range of what I c a l l net sand. 

Q I f t h i s i s one monstrous r e s e r v o i r , your 
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t e r r i t o r y , the Amoco U n i t , why i s the pressure higher over 

here on the west side? 

A That i s a d i f f i c u l t engineering question 

because i t i s w e l l known t h a t we're up d i p and yet the pres

sure i s higher. I don't know of anyone who has come up w i t h 

a good explanation of t h a t . 

We know, Amoco has post u l a t e d t h a t some 

f a u l t i n g does e x i s t , but I don't know i f a f a u l t should be a 

good reason t o designate a separate r e s e r v o i r when the same 

r e s e r v o i r q u a l i t y e x i s t s on e i t h e r side of the f a u l t . 

I n a d d i t i o n , i n my s t r u c t u r e map, i n con

s t r u c t i n g my s t r u c t u r e map, I saw no evidence of f a u l t i n g 

w i t h i n the — our a p p l i c a t i o n area today. 

So I cannot — I don't t h i n k t h a t we have 

separate r e s e r v o i r s , a t l e a s t w i t h i n our a p p l i c a t i o n area. 

Q I s a pressure v a r i a t i o n sometimes an i n 

d i c a t i o n of d i s c o n t i n u i t y i n r e s e r v o i r s ? 

A Yes. 

Q You d i d not present an ownership map. 

Does C i t i e s Service i n t e n d t o submit one i n t h i s case? 

MR. KELLAHIN: Mr. Chairman, be 

happy t o do so. 

MR. STAMETS: Okay, thank you. 

Are there other questions of 

t h i s witness? 

MR. KELLAHIN: I have some r e 

d i r e c t , Mr. Chairman, i f there are no other questions. 
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three minutes. 

MR. STAMETS: You may — w e l l 

MR. KELLAHIN: I t won't take me 

MR. STAMETS: You may r e d i r e c t . 

REDIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q Miss Egg, on E x h i b i t Number Ten, which i s 

the comparison of the Amoco — the C i t i e s Service w e l l s w i t h 

the net pay, would you please take t h a t e x h i b i t and approach 

E x h i b i t Number One and i d e n t i f y f o r us the l o c a t i o n s of cer

t a i n w e l l s I'm about t o t e l l you about? 

Mr. Lopez i d e n t i f i e d f o r us the State 

"DH" Well. I t shows four f e e t of net pay. Would you show 

us where t h a t w e l l i s ? 

I'm not going t o ask you t o i d e n t i f y a l l 

of these but I do want you t o i d e n t i f y those t h a t demon

s t r a t e a net pay thickness of 8 f e e t or l e s s , and l e t ' s 

s t a r t on E x h i b i t Number Ten w i t h the State "DH" Well t h a t 

has 4 f e e t . Where i s t h a t w e l l ? 

A I t ' s t h i s one i n Section 9 of 19 North, 

29 East. 

Q A l l r i g h t , and the "DL" Well w i t h 7 feet ? 

A The "DL" Well i s i n Section 32 of 20 

North, 29 East. 

Q And the "DO" Well w i t h 8 fe e t ? 
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A The "DO" Well i s i n Section 20 of 18 

North, 30 East. 

Q Miss Egg, do you have knowledge about 

C i t i e s Service's plan of operation t h a t would be conducted 

w i t h i n the next three years i f the Commission approves t h i s 

a p p l i c a t i o n f o r 640-acre spacing f o r a temporary period? 

A Yes, I do. 

Q Would you describe f o r the Commission 

what those plan of operations are g e n e r a l l y and what addi

t i o n a l data and i n f o r m a t i o n may r e s u l t from t h a t operation 

t h a t could be used to determine spacing at the date the tem

porary period expires? 

A I f our u n i t i s approved, we plan to d r i l l 

32 w e l l s i n 1985; an a d d i t i o n a l 18 i n 1986. 

During 1985 p l a n t c o n s t r u c t i o n , a gather

ing system c o n s t r u c t i o n would commence and h o p e f u l l y we 

would have our f i r s t C02 sales i n the l a t t e r p a r t of 1985 or 

the e a r l y p a r t of 1986. 

So, by 1987 when we come back to the Com 

mission f o r permanent pool r u l e s of 640-acre spacing f o r the 

area, we would have approximately a year's worth of produc

t i o n . I n t h i s time we're producing w e l l s f o r a year, we 

t h i n k we can analyse our production and a c t u a l l y run long 

term flow t e s t s so we can do s i m i l a r s i m u l a t i o n s , h i s t o r y 

matches, to what Amoco presented t h a t was s u f f i c i e n t f o r 

t h e i r spacing. 

We'll have f a r more r e s e r v o i r data w i t h 
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the d r i l l i n g of a l l these w e l l s because i t w i l l show, w i t h 

out question, r e s e r v o i r c o n t i n u i t y i n t h i s area as my i n t e r 

p r e t a t i o n f o l l o w s . 

Q Thank you very much. 

MR. KELLAHIN: I have no f u r 

ther questions. 

MR. STAMETS: Any f u r t h e r ques

t i o n s of t h i s witness? 

MR. KELLAHIN: Mr. Chairman, I 

wonder i f now might be a convenient time t o break f o r lunch? 

MR. LOPEZ: I t h i n k I might 

l i k e to recross. Can we reserve t h a t t i l l a f t e r lunch i f 

you want t o break at t h i s time? 

MR. STAMETS: Mo, w e ' l l stay 

t i l l we f i n i s h w i t h t h i s poor witness. 

That's no r e f l e c t i o n on her. 

The hearing w i l l be recessed u n t i l 1:15. 

(Thereupon the noon recess was taken.) 

MR. STAMETS: Mr. K e l l a h i n , you 

may c a l l your next witness. 

MR. KELLAHIN: Thank you, Mr. 

Chairman. Mr. Hanley has not y e t been sworn, Mr. Chairman. 

My witness f o r the u n i t case was sworn and t h i s witness 

needs t o be placed under oath. 

(Mr. Hanley sworn.) 
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EDWARD JAMES HANLEY, 

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. KELLAHIN: 

Q Mr. Hanley, would you please s t a t e your 

name and occupation, s i r ? 

A Yes, my name i s Edward James Hanley and 

I'm employed by C i t i e s Service Company i n Tulsa as Manager 

of Wellbore and Reservoir Mechanics Group i n the E x p l o r a t i o n 

and Production Research Department. 

Q Would you s p e l l your l a s t name, please? 

A Sure. H-A-N-L-E-Y. 

Q Mr. Hanley, w i l l you t e l l the Commission 

when and where you obtained your p r o f e s s i o n a l degrees? 

A Yes. I have three engineering degrees, a 

BS, MS, and PhD i n mechanical engineering, which I earned a t 

Purdue U n i v e r s i t y i n the years of 1973, 1975, and 1978. 

Q Would you describe f o r us what has been 

your employment experience i n your pr o f e s s i o n subsequent t o 

ob t a i n i n g your doctorate degree i n 1976? 

A Yes. I've been employed by C i t i e s Ser

v i c e Company i n a v a r i e t y of c a p a c i t i e s . 

I s t a r t e d w i t h them as a Research Engi

neer where I was responsible f o r p r i m a r i l y r e s e r v o i r evalua-
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I also d u r i n g t h a t period taught the com

pany w e l l t e s t i n g schools, both basic and advanced schools 

i n w e l l t e s t i n g . 

Subsequent t o t h a t I became a Region Re

se r v o i r Engineer f o r C i t i e s Service operations i n the Gulf 

of Mexico, which e n t a i l e d s u p e rvision of a l l r e s e r v o i r a c t i 

v i t i e s f o r the Gulf of Mexico Region. 

Q Would you describe f o r us what study i n 

general have you made of the West Bravo Dome Area of Harding 

County, New Mexico? 

A Our group was requested t o make an e v a l 

ua t i o n of the Bravo Dome Area by our Midland Operation 

Group, which i s responsible f o r production i n t h i s area. 

We were asked t o i n v e s t i g a t e the a v a i l 

able data i n the f i e l d and design t e s t s so t h a t we could de

termine the r e s e r v o i r c h a r a c t e r i s t i c s , the flow p o t e n t i a l , 

and appropriate drainage areas f o r production i n the West 

Bravo Dome Area. 

Q A l l r i g h t , s i r , i f you could speak up 

j u s t a l i t t l e b i t more, Mr. Hanley, and give me the three 

areas t h a t you were requested by the Midland O f f i c e of 

C i t i e s Service t o design and conduct studies f o r . What were 

those? 

A We were s p e c i f i c a l l y asked t o determine 

the flow c h a r a c t e r i s t i c s , the producing capacity, i f you 

w i l l , of the Bravo Dome w e l l s i n the West Bravo Dome Area. 
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That includes determination of the r e s e r v o i r p e r m e a b i l i t y . 

We were asked t o evaluate the success or 

f a i l u r e of c e r t a i n s t i m u l a t i o n treatments which had been 

performed on the w e l l s t h a t had been d r i l l e d t o date, and 

also t o study the producing c h a r a c t e r i s t i c s of the zone so 

t h a t we could recommend an appropriate drainage area. 

Q Have you conducted those studies and 

reached c e r t a i n conclusions and opinions? 

A Yes, I have. 

MR. KELLAHIN: Mr. Chairman, at 

t h i s p o i n t we tender Mr. Hanley as an expert petroleum e n g i 

neer . 

MR. STAMETS: Any questions as 

to the witness' q u a l i f i c a t i o n s ? He i s considered q u a l i 

f i e d . 

Q Mr. Hanley, would you give us some back

ground, f i r s t of a l l , on the t e s t i n g program t h a t your com

pany conducted i n terms of developing the necessary data 

from which you then made the three studies? 

A C e r t a i n l y . B a s i c a l l y we've conducted two 

so r t s of t e s t s i n the West Bravo Dome Area, the f i r s t being 

isochronal flow t e s t s and the second being an extended pro

duction t e s t . 

Q For the isochronal t e s t , Mr. Hanley, 

would you i d e n t i f y f o r us what w e l l s were subject t o t e s 

t i n g ? 

A Ten w e l l s were selected f o r t e s t i n g , f o r 
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conducting the isochronal t e s t , and they were i n d i c a t e d on 

E x h i b i t Number One w i t h the green arrows. 

Q And f o r purposes of the flow t e s t which 

w e l l was selected? 

A The State "DC" No. 1 w e l l , which i s i n d i 

cated by the red arrow on the e x h i b i t , was selected f o r the 

extended flow t e s t . 

Q Can you e x p l a i n f o r us why those w e l l s 

were selected and p a r t i c u l a r l y why t h a t one w e l l f o r the 

flow t e s t was selected? 

A Okay. We wanted t o make — f o r the i s o 

chronal t e s t three of the w e l l s were selected because there 

was core data a v a i l a b l e on the w e l l s . 

That would be the State "DS", the State 

"FN", and the State "DN", I b e l i e v e , "HN", "HN", so those 

three were selected and we selected seven a d d i t i o n a l w e l l s 

which would give us a cross s e c t i o n from northeast t o south

west of the w e l l s t h a t we had d r i l l e d . 

Just simply a r e p r e s e n t a t i v e number of 

we l l s from the — from the Bravo Dome West Area. 

Q Would you describe f o r us what the pur

pose i s of an isochronal t e s t ? 

A An isochronal t e s t i s run f o r a number of 

reasons. I t ' s a very standardized t e s t . I t ' s one t h a t ' s 

r e q u i r e d on many n a t u r a l gas w e l l s by various State Commis

sions and i t ' s run f o r the purpose of determining the flow 

p o t e n t i a l of the w e l l and f o r e v a l u a t i n g c e r t a i n r e s e r v o i r 
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and wellbore parameters. 

Q What i s the t e s t period f o r the w e l l s from 

which to run t h i s isochronal t e s t ? 

A Okay. I have an e x h i b i t t h a t might help 

us — 

Q Yes, s i r . 

A -- t a l k about t h i s . 

Q Let's see i f we can e x p l a i n i t by simply 

having the Commission hold the o r i g i n a l . I f i t becomes too 

cumbersome we can put i t up on the w a l l . 

A Okay, what I have on t h i s e x h i b i t i s 

are measurements made durin g one of the isochronal t e s t s , 

and t h i s e x h i b i t shows data obtained on the "DC" Well, State 

"DC" Well, the w e l l i n d i c a t e d w i t h the red arrow on our map, 

during isochronal t e s t i n g of t h a t w e l l . 

And there are two curves shown on the ex

h i b i t . The lower curve shows the — i s a flow r a t e h i s t o r y . 

Now during the course of the isochronal t e s t on t h i s p a r t i 

c u l a r w e l l we flowed the w e l l four times a t four d i f f e r e n t 

r a t e s , beginning at time zero on the elapsed time scale. 

Q Have you determined a length of flow r a t e 

and the number of flow rates and which, i n your o p i n i o n , are 

reasonable f o r purposes of conducting t h i s t e s t ? 

A Generally a period of one hour i s con

sidered t o be enough f o r a flo w p e r i o d ; however, i n making 

our analysis we wanted t o o b t a i n as much data as p o s s i b l e , 

so we extended the flow period t o as much as, i n t h i s case, 
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s i x hours the f i r s t three flow periods and twelve hours on 

the f i n a l high r a t e f l o w p e r i o d . 

Q How do you determine how many times you 

flow the w e l l f o r an adequate t e s t ? 

A Well, the — most s t a t e commissions r e 

qui r e three t o four flow r a t e s . 

We used four f l o w rates i n t h i s case. 

A c t u a l l y three are more than adequate f o r analysis purposes. 

Q What does E x h i b i t Number Th i r t e e n then 

show you i n terms of the measured flow r a t e and the measured 

pressure? 

A This simply shows you, demonstrates the 

sequence of t e s t i n g , a flow p e r i o d f o l l o w e d by a s h u t - i n 

p e r i o d , followed by a flo w period a t a higher r a t e , s h u t - i n 

p e r i o d , e t cetera, and the corresponding pressures, these 

are bottom hole pressures, which were measured during those 

flow periods. 

Q And i s E x h i b i t Number Th i r t e e n prepared 

from the flow rates from which w e l l , now? 

A This i s the State "DC" Well, which i s i n 

dicated w i t h the red arrow on our E x h i b i t Number One. 

Q And d i d you conduct s i m i l a r isochronal 

t e s t s of the other nine w e l l s , I b e l i e v e , which — 

A Yes. 

Q — you i d e n t i f i e d as p a r t of t h i s study? 

A Yes. 

Q A l l r i g h t , s i r . A l l r i g h t , what i s the 
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purpose, then, of E x h i b i t Number T h i r t e e n , Mr. Hanley? 

A This w e l l , a f t e r conducting t e s t s on a l l 

ten w e l l s , t h i s i s a t y p i c a l w e l l and I wanted t o show a 

t y p i c a l responsible w e l l t o t h i s Bravo Dome West Area t o an 

isochronal t e s t , and also to e x p l a i n somewhat b r i e f l y how 

t h i s data i s used t o evaluate r e s e r v o i r p r o p e r t i e s . 

Q A l l r i g h t , s i r , what i s the next t h i n g 

you do? 

A B a s i c a l l y , the pressure rates h i s t o r i e s 

are taken and analyzed using conventional r e s e r v o i r engi

neering methods to determine the formation p e r m e a b i l i t y , the 

flow capacity of the w e l l , and the wellbore c o n d i t i o n , 

whether i t i s damaged, s t i m u l a t e d , or whatever. 

Q A l l r i g h t , s i r , and then what happens? 

A What we d i d i s conduct t h i s t e s t on the 

ten w e l l s i n the area and evaluated the p e r m e a b i l i t i e s and 

s k i n c o n d i t i o n s of the w e l l s . 

Q And what d i d t h a t e v a l u a t i o n show you, 

Mr. Hanley? 

A We found t h a t a l l the w e l l s we t e s t e d had 

very s i m i l a r behaviors. The p e r m e a b i l i t y was somewhat var

i a b l e from something on the order of 3 or 4 m i l l i d a r c i e s i n 

the w e l l s on the f a r west side t o a high of 22 m i l l i d a r c i e s 

i n the area, w e l l , I'm not sure which area i t i s , I'd have 

to look on the p l a t . I t h i n k i t would be the "FN" Well had 

the highest. 

The p a r t i c u l a r e x h i b i t I've shown has a 
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p e r m e a b i l i t y of 9.2 m i l l i d a r c i e s , and t h i s f e l l i n t o what we 

consider t o be average range, which i s r i g h t i n the middle 

of the range. 

Q A l l r i g h t , s i r , what i s the next t h i n g 

you d i d w i t h regards t o your study? 

A Based upon our ana l y s i s of these data we 

conducted a s i m u l a t i o n and the s i m u l a t i o n — the simulator 

we used was a two-dimensional r a d i a l gas si m u l a t o r . 

Q I s the two-dimensional r a d i a l gas simula

t o r an appropriate model t o use i n t h i s area f o r t h i s type 

of r e s e r v o i r ? 

A Yes. This would be the most appropriate 

type of simulator t o use f o r modeling the behavior of t h i s 

s o r t of w e l l . 

Q A l l r i g h t , s i r , t e l l us what happens 

next. 

A What was done was t o use data c a l c u l a t e d 

from analysis of t h i s t e s t , plug i t i n t o the si m u l a t o r , and 

see i f we could reproduce w i t h t h a t data t h i s s o r t of behav

i o r . 

Q And were you able t o do th a t ? 

A Yes, we were. 

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

A The next e x h i b i t shows a s i m u l a t i o n of 

the isochronal t e s t . 

Q A l l r i g h t , s i r , at t h i s p o i n t l e t me have 

you i d e n t i f y , then, E x h i b i t Number Fourteen. 
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A E x h i b i t Number Fourteen i s t i t l e d Isochro

nal Test, Simulated Pressures and Flow Rates. 

Q A l l r i g h t , what d i d you do w i t h E x h i b i t 

Number Fourteen? 

A What was done was to i n p u t the parameters 

from our anal y s i s of the isochronal t e s t of t h i s w e l l i n t o 

the s i m u l a t o r , i n p u t the flow r a t e s , and p r e d i c t the pres

sure response of the w e l l . 

Q A l l r i g h t , and what d i d i t show you when 

you d i d that? 

A The pressure response of the w e l l , as 

shown i n the e x h i b i t , matches very c l o s e l y w i t h the pressure 

response t h a t was a c t u a l l y measured from t h i s w e l l . 

Q A l l r i g h t , and how about the simulated 

flow rates? 

A The simulated flow rates are not pr e d i c 

ted by the sim u l a t o r . They're i n p u t i n t o the si m u l a t o r . 

Q A l l r i g h t , and w i t h t h a t i n f o r m a t i o n , 

then the computer model, using t h i s program i s able to simu

l a t e the pressures. 

A That's c o r r e c t , used i n the mode t h a t we 

(not understood.) 

Q So i f we take E x h i b i t Fourteen and over

lay i t on Th i r t e e n , what does t h a t show you, Mr. Hanley? 

A When these e x h i b i t s are o v e r l a i d , and 

they were p l o t t e d on the same scale so they could be over

l a i d , we f i n d a very close match between the pr e d i c t e d and 
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a c t u a l pressure measurements, and what t h i s t e l l s us i s two 

th i n g s : One, t h a t our ana l y s i s of the data was accurate and 

secondly, t h a t our simulator i s doing a good job of modeling 

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

Q A l l r i g h t , s i r , what's the next t h i n g you 

did? 

A We d i d t h i s s o r t of analysis on essen

t i a l l y a l l the ten w e l l s . 

Q Okay, and what d i d you f i n d when you made 

t h a t same analysis of not only the "DC" Well but the other 

nine wells? 

A We found t h a t we were able t o get very 

good matches of our pressure h i s t o r y w i t h the simulator and 

the i n p u t data from our t e s t i n g . 

Q A l l r i g h t , s i r , then what d i d you do? 

A Based — we selected one of the we l l s f o r 

an extended flow t e s t . 

Q Okay. Which of the w e l l s was selected 

f o r the extended f l o w t e s t ? 

A The State "DC" No. 1 w e l l was selected. 

Q And t h i s i s the same w e l l t h a t i s d e p i c t 

ed on E x h i b i t Number Thirteen? 

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

Q A l l r i g h t , having selected t h a t w e l l f o r 

the flow t e s t , what then d i d you do? 

A We obtained permission from the State t o 

vent carbon d i o x i d e from t h i s w e l l f o r a period of 60 days. 
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Q A l l r i g h t , s i r , then what happened? 

A We again — we began t o produce the w e l l 

and monitored the bottom hole pressures and the production 

of the w e l l f o r a period of 60 or 61 days. 

Q A l l r i g h t , s i r , and what d i d you do w i t h 

t h a t information? 

A Why don't I at t h i s time b r i n g out the 

next e x h i b i t , which shows the measurements during t h i s ex

tended flow t e s t ? 

Q E x h i b i t F i f t e e n has been d i s t r i b u t e d , Mr. 

Hanley, and E x h i b i t F i f t e e n then i s the measured flow rates 

and the measured pressures from the State "DC" Well t h a t 

you've been discussing? 

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

Q A l l r i g h t , and what does the measured 

flow rates and measured pressures t e l l you, or what d i d you 

do w i t h t h i s information? 

A What we d i d during the flow t e s t was a t 

tempt t o simulate w i t h t h i s w e l l r e a l i s t i c f low c o n d i t i o n s . 

So we produced i t at an economic r a t e , beginning i n excess 

of 1 - m i l l i o n cubic f e e t per day and allowed i t to produce, 

a f t e r an i n i t i a l t r a n s i e n t , at e s s e n t i a l l y a bottom — a 

constant bottom hole pressure. 

Q A l l r i g h t , s i r , then what d i d you do? 

A Given t h i s data we again went t o our r e 

s e r v o i r simulator using the p r o p e r t i e s which we had e v a l 

uated e a r l i e r and attempted t o model w i t h the simulator the 
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performance of t h i s w e l l and i n v e s t i g a t e how the w e l l would 

perform f o r various drainage areas. 

Q A l l r i g h t , s i r , do you have an e x h i b i t 

t h a t shows the model simulation? 

A Yes, I do. 

Q A l l r i g h t , s i r . E x h i b i t Sixteen, then, 

i s the computer s i m u l a t i o n of the measured pressures and 

measured rates t h a t are depicted on E x h i b i t Fifteen? 

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

Q And i f I overlay Sixteen on F i f t e e n w e ' l l 

see how the computer i s able t o model against the ac t u a l 

r a t e s . 

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

Q A l l r i g h t . Again, Sixteen i s the compu

t e r s i m u l a t i o n ; F i f t e e n i s the a c t u a l measured r a t e s ; Six

teen i s the overlay on top of F i f t e e n . 

A l l r i g h t , s i r , what d i d t h a t t e l l you? 

A We found -- t h i s t o l d us two t h i n g s . 

F i r s t , t h a t again f o r the amount of data we have, our compu

t e r simulator i s doing a good job of matching the ac t u a l 

measured pressure and production h i s t o r y . 

Secondly, we found t h a t 60 days was i n 

adequate to determine the drainage area of t h i s w e l l . We 

had seen no evidence of any drainage l i m i t s of t h i s w e l l . 

Q A l l r i g h t , what was the next t h i n g you 

did? 

A Shown on E x h i b i t Sixteen are p r o j e c t i o n s 
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of what the performance of t h i s w e l l would be a f t e r the end 

of the fl o w p e r i o d , which ended a t approximately 70 days on 

our e x h i b i t . 

The p r o j e c t e d performance of the w e l l was 

based on two drainage areas, 640 acres and 160 acres. What 

was done i n t h i s case, since we're producing i n a constant 

pressure mode, was t o hold the bottom hole pressure constant 

and t o p r e d i c t what would happen t o the fl o w r a t e f o r the 

f o l l o w i n g 50 days. 

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

A What we found was beginning at approxi

mately the p o i n t of time, 70 days, where we had reached i n 

our flow t e s t , the curves f o r 640 acres and 160 acres began 

t o d e v i a t e , and what t h i s i n d i c a t e s i s t h a t during the 60-

day fl o w period we had only shown t h a t we were d r a i n i n g a 

minimum of 160 acres at t h a t time. 

I t also showed us t h a t we would have to 

extend our t e s t s u b s t a n t i a l l y longer than the 60 days a l 

lowed to us i n order t o proof a l a r g e r drainage area. 

Q I f the Commission should e s t a b l i s h tempo

r a r y spacing f o r t h i s area on 640 acres f o r three years, i n 

your opinion would t h a t be an adequate period of time i n 

which t o have ac t u a l production i n f o r m a t i o n t o determine 

what the spacing ought to be f o r t h i s pool? 

A Yes, I do. 

Q Why do you say t h a t ? 

A Based on our p r o j e c t e d performance on 
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w e l l s l i k e t h i s , and other w e l l s , I b e l i e v e t h a t something 

on the order of one year would be adequate t o proof or t o 

demonstrate the drainage area i s on the order of 640 acres 

or less. 

Q A l l r i g h t , s i r , what's the next t h i n g 

t h a t you did? 

A Since we were unable t o look a t p e r f o r 

mance h i s t o r y beyond s i x t y days w i t h the data we have, we 

used data provided by Amoco i n e a r l i e r hearings to see i f 

our simulator was p r e d i c t i n g drainage area s i m i l a r t o what 

Amoco had — had demonstrated. 

So the next e x h i b i t I'd l i k e t o present 

i s a c t u a l l y an e x h i b i t from Amoco's e a r l i e r hearing. 

Q A l l r i g h t , s i r , I've marked as E x h i b i t 

Number Seventeen the e x h i b i t t h a t was introduced by Amoco's 

E x h i b i t T h i r t e e n i n t h e i r hearing. 

Would you describe f o r us t h a t e x h i b i t , 

Mr. Hanley? 

A C e r t a i n l y . This i s one of the four w e l l s 

i n which Amoco conducted a long term production t e s t and the 

— i t shows the production r a t e h i s t o r y , the f l o w i n g t u b i n g 

pressure h i s t o r y of the w e l l , along w i t h the cumulative pro

ducti o n during the extended f l o w t e s t . 

Q What use d i d you use of t h i s i n f o r m a t i o n , 

Mr. Hanley? 

A What we d i d was t o use the r e s e r v o i r par

ameters l i s t e d on t h i s e x h i b i t and the production r a t e h i s -
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t o r y shown on t h i s e x h i b i t t o conduct our own s i m u l a t i o n of 

Amoco's long term production t e s t , and we what we obtained 

i s shown i n the next e x h i b i t . 

Q A l l r i g h t , s i r , l e t ' s go t o the E x h i b i t 

Number Eighteen. 

A l l r i g h t , s i r , i f we take E x h i b i t Number 

Eighteen, now, what d i d you do? 

A Well, i n E x h i b i t Eighteen we show on the 

same scale as E x h i b i t Seventeen the r a t e and pressure h i s 

t o r y p r e d i c t e d by our r e s e r v o i r s i m u l a t o r . 

Q Okay, and what d i d you do w i t h t h a t i n 

formation? 

A We compared t h i s t o Amoco's r e s u l t s and 

found very good match w i t h t h e i r data and also a good match 

w i t h t h e i r s i m u l a t i o n . 

Q Can you take E x h i b i t Eighteen and overlay 

i t on Seventeen and be looking a t the same scale? 

A That's c o r r e c t , you can. 

Q A l l r i g h t , s i r , and when you make t h a t 

comparison, what does t h a t show you? 

A I t shows you t h a t , f i r s t of a l l , our sim

u l a t o r p r e d i c t s the pressure observed i n the Amoco w e l l and 

secondly, t h a t the simulator agrees w i t h Amoco's simulator 

data f o r the two drainage areas. 

Q And what does t h a t t e l l you about your 

si m u l a t o r , Mr. Hanley? 

A That the r e s e r v o i r performance p r e d i c t e d 
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by the simulator agrees i n both the s h o r t term and the long 

term w i t h the production c h a r a c t e r i s t i c s i n the Bravo Dome 

Area. 

Q A l l r i g h t , s i r , then what d i d you do? 

A Based on the p r o p e r t i e s which we e v a l 

uated i n the various w e l l t e s t s i n the ten w e l l s , we simu

l a t e d the performance of a t y p i c a l w e l l i n the west area of 

the Bravo Dome F i e l d . 

Q And do you have t h a t s i m u l a t i o n i n the 

form of an e x h i b i t ? 

A Yes, I do. I have a number of e x h i b i t s . 

We can t a l k about them one a t a time. 

Q A l l r i g h t , s i r , l e t ' s look a t E x h i b i t 

Number Nineteen and have you t e l l us what t h i s i s . 

A E x h i b i t Nineteen shows the production 

r a t e versus cumulative production performance of a t y p i c a l 

w e l l i n the west area of the Bravo Dome F i e l d . The proper

t i e s used t o generate these performance curves are l i s t e d i n 

the r i g h t h a n d , upper righthand corner of the e x h i b i t . 

Q How d i d you s e l e c t those r e s e r v o i r pro

p e r t i e s or parameters? 

A These are e s s e n t i a l l y average p r o p e r t i e s 

of the — of the w e l l s t h a t e i t h e r d r i l l e d — were d r i l l e d 

by C i t i e s Service or now operated by C i t i e s Service. 

Q A l l r i g h t , s i r , what do you conclude from 

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

A For the c u t o f f s and — I could e x p l a i n 
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those f i r s t . 

We used some c u t o f f s i n the -- i n the 

s i m u l a t i o n . We assumed t h a t the w e l l was produced i n t o a 

100 p s i p i p e l i n e a t an i n i t i a l r a t e of one m i l l i o n cubic 

f e e t per day, and as the w e l l pressure, as the w e l l r a t e 

dropped, — w e l l , l e t me back up and t r y t h a t again. 

We put some c o n s t r a i n t s on the simula

t i o n . 

I n i t i a l l y we assumed the w e l l would be 

produced at one m i l l i o n cubic f e e t per day, which was t y p i 

c a l of the r a t e i n our flow t e s t s . 

At the p o i n t i n time at which the w e l l 

head pressure was reduced t o 100 p s i , we allowed the produc

t i o n r a t e t o d e c l i n e from t h e r e a f t e r , h o l d i n g the wellhead 

pressure constant. 

Then we assumed t h a t the w e l l had reached 

i t s economic l i m i t a t a production r a t e of 50 Mcf per day. 

And we d i d t h i s f o r two cases, one i n 

which we had one w e l l on 640 acres, and t h i s i s shown at the 

dashed l i n e i n the e x h i b i t , and we d i d the same t h i n g f o r 

the case where we had four w e l l s on 640 acres. This i s 

shown i n the s o l i d l i n e i n the e x h i b i t . 

And what the s i m u l a t i o n showed us i s t h a t 

the same amount of reserves would be obtained w i t h e i t h e r 

one w e l l or four w e l l s on 640 acres. 

Q A l l r i g h t , s i r . What's the next t h i n g 

t h a t you did? 
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A We also have an e x h i b i t which was based 

on the same s o r t of analysis i n which we've compared one 

w e l l on 640 acres t o one w e l l on 160 acres. 

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

A Okay. E x h i b i t Number Twenty shows on a 

d i f f e r e n t scale the same s o r t of data as E x h i b i t Nineteen 

and i t i l l u s t r a t e s w i t h one w e l l on 160 acres our r a t e per 

w e l l w i l l drop much more q u i c k l y than our production r a t e 

f o r one w e l l on 640 acres. 

Q HOW does t h a t performance compare t o the 

analysis t h a t Miss Egg made on her production from her t y p i 

c a l w e l l using the one Mcf — I'm s o r r y , one m i l l i o n cubic 

f e e t of gas production data? 

A The t y p i c a l w e l l performance t h a t was 

presented i n t h i s morning's testimony employed the same pro

p e r t i e s t h a t were employed i n t h i s t y p i c a l w e l l performance 

curve and, i n f a c t , the data seen i n t h i s f i g u r e was used to 

help c o n s t r u c t the production performance, although not 

e x a c t l y as shown here. 

Q A l l r i g h t , s i r , what do you conclude from 

E x h i b i t Number Twenty? 

A From E x h i b i t Number Twenty we again con

clude t h a t w i t h one w e l l on 640 acres we get four times the 

production we get on one w e l l w i t h 160 acres, again r e i n 

f o r c i n g the conclusion t h a t we get the same amount of r e 

serves whether we have one w e l l per s e c t i o n or four w e l l s 

per s e c t i o n . 
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The next t h i n g t h a t was done was t o 

compare the performance of a t y p i c a l w e l l i n t h i s area w i t h 

the t y p i c a l w e l l performance presented by Amoco p r e v i o u s l y . 

Q A l l r i g h t , and d i d you make a comparison 

of your t y p i c a l w e l l performance w i t h an Amoco t y p i c a l w e l l ? 

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

Q And have you reduced t h a t t o an e x h i b i t ? 

A Yes, I have four e x h i b i t s we made f o r 

t h i s comparison. 

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

would you i d e n t i f y f o r us E x h i b i t Number Twenty-one? 

A Yes. E x h i b i t Number Twenty-one i s a pro

duction r a t e versus cumulative production performance curve 

presented by Amoco at a previous hearing where the produc

t i o n performance was pre d i c t e d f o r a t y p i c a l w e l l i n the 

Bravo Dome Un i t . 

Q And i n f a c t t h i s i s Amoco's E x h i b i t Num

ber Sixteen from t h a t p r i o r hearing? 

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

Q A l l r i g h t , what then d i d you do? 

A We simply r e p l o t t e d the data obtained i n 

the previous e x h i b i t on the same scale as the Amoco p e r f o r 

mance data f o r comparison. 

Q A l l r i g h t , s i r . A l l r i g h t , s i r , we're 

looking a t E x h i b i t Number Twenty-two now, Mr. Hanley. De

scribe f o r us what we do w i t h E x h i b i t Number Twenty-two. 

A Okay. E x h i b i t Number Twenty-two i s p l o t -
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ted on a scale such t h a t i t can be o v e r l a i d w i t h E x h i b i t 

Number Twenty-one and the performance c h a r a c t e r i s t i c s of the 

two t y p i c a l w e l l cases can be compared d i r e c t l y . 

Q And when you make t h a t comparison what do 

you conclude? 

A There are two conclusions. The f i r s t i s 

t h a t the general character of the performance i s s i m i l a r i n 

the two wel l s but the more obvious conclusion i s t h a t there 

i s considerably smaller reserves per se c t i o n i n the West 

Bravo Dome Area f o r a t y p i c a l w e l l . 

Q A l l r i g h t , s i r , what then d i d you do? 

A Next we looked a t the case f o r an Amoco 

t y p i c a l w e l l where there were four w e l l s per 640 acres ver

sus one w e l l per 640 acres. 

Q And would you i d e n t i f y f o r us then Exhi

b i t Number Twenty-three? 

A Okay, E x h i b i t Number Twenty-three i s 

again a production performance p l o t f o r a t y p i c a l Bravo Dome 

C02 Gas Unit w e l l which was an E x h i b i t Number F i f t e e n by 

Amoco submitted i n the May hearing. 

Q Twenty-one and Twenty-two are the compar

isons of one w e l l on 640. Now E x h i b i t Twenty-three i s the 

comparison of four w e l l s on 640? 

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

Q A l l r i g h t . And do you have an E x h i b i t 

Twenty-four, then, t h a t shows the simulation? 

A Yes, I do. 
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Q And we w i l l o verlay, then, E x h i b i t Twen

t y - f o u r on top of Twenty-three? 

A That's c o r r e c t ; these are p l o t t e d on the 

same scale. 

Q A l l r i g h t , s i r . When you make t h a t com

parison, what does i t t e l l you? 

A The comparison i n E x h i b i t Twenty-three 

and four t e l l s you t h a t -- the same t h i n g t h a t we found i n 

E x h i b i t Twenty-one and Twenty-two, t h a t the q u a l i t y of per

formance of the w e l l s , our t y p i c a l w e l l i n the West Bravo 

Dome and Amoco's t y p i c a l w e l l i n the Bravo Dome U n i t , are 

s i m i l a r , however, q u a n t i t a t i v e l y we are deal i n g w i t h much 

smaller reserves, cumulative production i n the West Bravo 

Dome area. 

Q Does t h a t complete the study and the com

parisons you've made using your computer simulator w i t h the 

act u a l and p r o j e c t e d productions from the various wells? 

A Yes, i t does. 

Q Mr. Hanley, would you summarize f o r us 

what conclusions you can draw from having made t h i s analy

sis? 

A Yes, I can. The f i r s t conclusion i s t h a t 

the producing c h a r a c t e r i s t i c s across the Bravo Dome Area are 

very s i m i l a r and the second conclusion i s t h a t one w e l l 

should adequately d r a i n 640 acres. 

Q You were present d u r i n g Miss Egg's t e s t i 

mony t h i s morning? 
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A Yes, I was. 

Q You heard her make a comparison between 

the r e l a t i v e thicknesses of the Tubb gas formation i n the 

West Bravo Dome? 

A Yes, I d i d . 

Q And she concluded t h a t the r e s e r v o i r f a c 

t o r or parameter t h a t determined what one w e l l would d r a i n 

i n terms of acreage was p r i n c i p a l l y a f f e c t e d by permeabil

i t y . 

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

Q Do you agree or disagree w i t h her conclu

sion? 

A I t o t a l l y agree. 

Q How does the p e r m e a b i l i t y i n the West 

Bravo Dome Area compare to the p e r m e a b i l i t y i n the Amoco 

spaced area? 

A The we l l s which we conducted t e s t s on 

showed a range of p e r m e a b i l i t i e s which are very s i m i l a r to 

the ranges of p e r m e a b i l i t i e s found i n the Amoco w e l l s i n the 

east, I guess, the east Bravo Dome. 

Q Based upon the reservor parameters t h a t 

you've studied and evaluated, do you have an opinion as to 

whether or not i t would be reasonable t o expect one w e l l i n 

the West Bravo Dome t o have the capacity t o d r a i n 640 acres? 

A Could you r e s t a t e your question? 

Q Yes, s i r . I said based upon your study 

of the r e s e r v o i r parameters i n the West Bravo Dome Area, do 
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you have a conclusion w i t h regards t o the a b i l i t y of one 

we l l t o d r a i n 640 acres? 

A Yes. Our conclusion of my study i s t h a t 

one w e l l can adequately d r a i n 640 acres i n the West Bravo 

Dome Area. 

Q I n terms of the temporary period f o r the 

spacing, C i t i e s Service has requested a three year temporary 

p e r i o d . 

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

Q On 640 acres and t o f u r t h e r study the r e 

s e r v o i r . During t h a t p e r i o d of time, Mr. Hanley, what type 

of i n f o r m a t i o n do you t h i n k would be obtained from the r e 

se r v o i r f o r f u r t h e r study? 

A What C i t i e s Service would propose t o do 

i s t o , of course, c a r e f u l l y monitor the production and pro

ducing pressure h i s t o r y on the w e l l s i n the West Bravo Dome 

Area so t h a t c o n t i n u i n g s i m u l a t i o n and e v a l u a t i o n of the 

wel l s could be done. 

Secondly, we would perform p e r i o d i c shut-

i n pressure t e s t s to ob t a i n data used f o r completion c a l c u 

l a t i o n s . 

C i t i e s also would be w i l l i n g and i n f a c t 

plans t o s h u t - i n f o r long periods of time one or more w e l l s 

to evaluate the drainage c h a r a c t e r i s t i c s . 

Q For purposes of my next questions, Mr. 

Hanley, I'd l i k e t o show you E x h i b i t Number Two, which i s 

Miss Egg's s t r u c t u r e map. 
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We might have you take a moment now, Mr. 

Hanley, and have you help us i d e n t i f y those w e l l s w i t h i n the 

spaced area t h a t are operated by Amerigas. Can you do t h a t 

from i n f o r m a t i o n you have? 

A Yes, I can. 

Q A l l r i g h t , s i r , l e t ' s have you — l e t ' s 

have i t put on E x h i b i t Number One t h a t ' s on the w a l l . 

Mr. Hanley, would you please take a mo

ment, s i r , and i n d i c a t e w i t h the orange pen those w e l l s 

w i t h i n the proposed spaced area t h a t are operated by Ameri

gas? 

A There are twelve w e l l s t h a t I've i n d i 

cated w i t h an open orange c i r c l e on t h i s e x h i b i t which are 

operated by Amerigas i n the western Bravo Dome region. 

Q Mr. Hanley, f o r purposes of my question 

i f y o u ' l l r e f e r t o E x h i b i t Number Two, you w i l l note on t h a t 

e x h i b i t t h i s morning Miss Egg placed a yellow l i n e t h a t runs 

from n o r t j i to south through t h i s area w i t h the western side 

separating out the C i t i e s Service w e l l s and w i t h the eastern 

side i d e n t i f y i n g and separating out the Amerigas w e l l s . 

Based upon your studies of the r e s e r v o i r , 

Mr. Hanley, do you see any reasons why the spacing f o r the 

C i t i e s Service w e l l s and those of Amerigas ought t o be 

t r e a t e d d i f f e r e n t l y ? 

A I can see no reason why those should be 

t r e a t e d d i f f e r e n t l y based on r e s e r v o i r engineering s t u d i e s . 

MR. KELLAHIN: May I have j u s t 
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a moment? 

That concludes my d i r e c t exami

n a t i o n of Mr. Hanley. 

We move the i n t r o d u c t i o n of C i 

t i e s Service E x h i b i t s T h i r t e e n through Twenty-four. 

MR. STAMETS: Without o b j e c t i o n 

these e x h i b i t s w i l l be admitted. 

Are there questions of the w i t 

ness? 

MR. LOPEZ: Yes, Mr. Chairman, 

i f I may have j u s t a second. 

MR. STAMETS: Yes. While you're 

t a k i n g a second w e ' l l ask Mr. Hanley a couple of questions. 

CROSS EXAMINATION 

BY MR. STAMETS: 

Q Mr. Hanley, you i n d i c a t e d on the E x h i b i t 

Two the Amerigas w e l l s . There are some other w e l l s which 

Miss Egg i n d i c a t e d were non-Cities Service w e l l s , and I 

would l i k e t o determine the ownership of those. 

Let's s t a r t out i n 18 North, 30 East, i n 

Section 7. There are two w e l l s shown here and Miss Egg i n 

dicated t h a t one of those was not C i t i e s Service. 

A Let me r e f e r t o another map, please. 

MR. KELLAHIN: Mr. Chairman, 

there i s an e r r o r i n E x h i b i t Number Two i n t h a t w e l l s along 

t h a t boundary l i n e are not completed i n the Tubb fo r m a t i o n , 
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except f o r one per s e c t i o n , and w e ' l l have Mr. Hanley iden

t i f y those f o r you. There's a d r a f t i n g e r r o r on the e x h i 

b i t . 

MR. STAMETS: Okay. And also 

to the north i n 19 North, 29 East, i n Section 13 there i s a 

w e l l t h a t Miss Egg d i d not i n d i c a t e i s a C i t i e s Service 

w e l l , and immediately to the south of t h a t i n Section 24 

there i s a t e m p o r a r i l y abandoned w e l l Miss Egg d i d not i n d i 

cate i s a C i t i e s Service w e l l . 

A I'm having a l i t t l e d i f f i c u l t y l o c a t i n g 

these w e l l s . 

MR. KELLAHIN: Let me take j u s t 

a short break. I t h i n k we can s t r a i g h t e n out the e x h i b i t . 

(Thereupon a short recess was taken.) 

MR. STAMETS: Okay, S a l l y , I 

t h i n k we're ready t o go back on the record. 

Mr. Lopez, do you have — w e l l , 

w h i l e we were o f f the record the witness has come up and 

crossed o f f e x t r a w e l l s i n Sections 25 and 36, 19 North, 29 

East, Sections 30 and 31, 19 North, 30 East, and i n Section 

7, 18 North, 30 East, and i d e n t i f i e d two a d d i t i o n a l w e l l s i n 

19 North, 29 East, Sections 13 and 24, as Amerigas Wells. 

Now, Mr. Lopez, are there any 

questions of the witness? 
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CROSS EXAMINATION 

BY MR. LOPEZ: 

Q Mr. Hanley, I t h i n k you t e s t i f i e d t h a t 

there e x i s t v a r y i n g p e r m e a b i l i t i e s w i t h i n the area i n ques

t i o n . 

A That i s c o r r e c t and t h i s i s something 

t h a t i s t y p i c a l i n a l l r e s e r v o i r s . 

Q How do you determine what those permeabi

l i t i e s are? 

A These p e r m e a b i l i t i e s were measured per

m e a b i l i t i e s from the isochronal t e s t s , and they represent 

not the absolute p e r m e a b i l i t y but the act u a l e f f e c t i v e per

m e a b i l i t y t o gas, so i t takes i n t o account the e f f e c t of 

water s a t u r a t i o n . 

Q Is t h i s near the w e l l only? 

A These t e s t s , conducted over the period of 

time t h a t we conducted them, represent an average over a 

radius of approximately 100 t o 150 f e e t around the w e l l ; 

however, i n our extended fl o w t e s t we see the same proper

t i e s extending f o r approximately 160 acres around the w e l l . 

Q Have you determined what you would c o n s i 

der a p e r m e a b i l i t y c u t o f f ? 

A We d i d not consider a p e r m e a b i l i t y c u t o f f 

i n t h i s a n a l y s i s . I t h i n k t h a t ' s not a ph y s i c a l l i m i t per

m e a b i l i t y ; i t ' s an economic l i m i t . 

Q Now I b e l i e v e your testimony was t h a t 

your studies showed t h a t the length of time i n which you 
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were able t o conduct the studies only showed an a b i l i t y of 

the w e l l t o d r a i n 640 acres. 

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

Q But t h a t you had t o r e l y on Amoco's s t u 

dies t h a t were conducted over a longer period of time i n or

der t o , I guess, program the simulator t o develop the i n f o r 

mation you've put here today, i s t h a t c o r r e c t ? 

A I don't understand the question. Would 

you repeat i t ? 

Q Well, maybe I ' l l do i t t h i s way. 

Why d i d you have t o r e l y on Amoco's w e l l 

information? 

A We looked a t Amoco1s w e l l data f o r two 

reasons, the f i r s t being t o compare performance i n the East 

Bravo Dome Area and the West Bravo Dome Area, and secondly, 

to check the performance of our simulator w i t h long term 

production data, which we d i d not have a v a i l a b l e from our 

we 11s. 

Q And why was t h a t long term production 

data important? 

A Well, the long term production data was 

simply used t o e s t a b l i s h t h a t our simulator p r o j e c t i n g long 

term productions was accurate. 

Q Now, I bel i e v e you sta t e d t h a t you used a 

two dimensional r a d i a l gas si m u l a t o r . 

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

Q I s i t not t r u e t h a t the c h a r a c t e r i s t i c s 
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between gas and carbon di o x i d e are appreciably d i f f e r e n t ? 

A They are d i f f e r e n t . Carbon d i o x i d e i s a 

heavier gas than n a t u r a l gas i f we're t a l k i n g about methane, 

but we programmed the simulator w i t h C02 p r o p e r t i e s not na

t u r a l gas p r o p e r t i e s . 

Q So you d i d make the appropriate compensa

t i o n f o r the — 

A No, s i r . 

Q How d i d you do th a t ? How d i d you make 

these --

A There are a v a i l a b l e mesurements of C02 

p r o p e r t i e s , the important p r o p e r t i e s , i n the C02 d e v i a t i o n 

f a c t o r , the Z f a c t o r , i f you w i l l , and the v i s c o s i t y of gas 

i s a f u n c t i o n of pressure and temperature. 

These a v a i l a b l e i n f o r m a t i o n p r o p e r t i e s 

were programmed i n t o the simulator and used i n a l l cases. 

Q Now, on what basis d i d you make the as

sumption t h a t four w e l l s on a 640-acre u n i t would d r a i n no 

more or no less than one acre on 640 acres? 

A Well, t h a t wasn't an assumption. That 

was a conclusion of our study. 

Q And i f you don't mind re p e a t i n g , how d i d 

you reach t h a t conclusion? 

A We p r e d i c t e d the performance of one w e l l 

i n 640 acres f o r t y p i c a l p r o p e r t i e s i n the West Bravo Dome 

Area and p r o j e c t e d i t to a c u t o f f , which I c i t e d , and then 

using a smaller drainage area, or a c t u a l l y using four w e l l s 
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i n the same drainage area, performed the same s o r t of analy

s i s and found t h a t f o r the same c u t o f f we w i l l o b t a i n the 

same amount of reserves. 

Q Now t h i s computer simulator had to accept 

a constant p e r m e a b i l i t y , average p e r m e a b i l i t y was used, and 

the same thickness of pay, i s t h a t c o r r e c t ? 

A That's not necessary. The model w i l l en

able you t o use a number of p e r m e a b i l i t i e s i n d i f f e r e n t g r i d 

blocks and any number of l a y e r s . Well, I t h i n k there's a 

l i m i t of twenty layers t h a t can be used; however, f o r a t y 

p i c a l w e l l we used constant p e r m e a b i l i t y and thickness pro

p e r t i e s , assuming t h a t they d i d not vary s u b s t a n t i a l l y over 

the drainage area. 

Q Did you take i n t o e f f e c t the amount of 

v i s c o s i t y of C02 i n water and C02 i n s o l u t i o n ? 

A C02 was the only mobile phase. C02 gas 

was the only mobile phase i n the r e s e r v o i r during any of the 

t e s t s . Since the water i s immobile i t had very l i t t l e e f 

f e c t on the v i s c o s i t y of the gas. 

The gas was assumed t o be water saturated 

and I b e l i e v e i t holds about 80 pounds of water per m i l l i o n 

cubic f e e t . I can't say s p e c i f i c a l l y . 

Q But couldn't you a d j u s t the — w e l l , l e t 

me rephrase t h a t . 

Aren't the p e r m e a b i l i t y and the thickness 

of pay i n t e r r e l a t e d ? What I mean i s , couldn't you ad j u s t 

them upward and the other one downward and come t o the same 
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conclusion? 

A I don't understand your question. 

Q Well, I t h i n k Miss Egg i n t h i s morning's 

testimony, by v i r t u e of her cross section s , i n d i c a t e d t h a t 

the thickness of pay throughout the Bravo Dome Area v a r i e s , 

and i t v a r i e s w i t h i n a 640-acre s e c t i o n . 

Would you agree w i t h t h a t ? 

A I'm not sure t h a t I do. Looking over the 

wide spacing where we're looking on most of these cross sec

t i o n s w i t h f i v e or s i x sections between w e l l s , I t h i n k we 

see very gradual t h i n n i n g of the net sands from southeast t o 

northwest. 

Q Is the d i f f e r e n c e i n p e r m e a b i l i t y i n any 

way r e l a t e d t o the existence of d i f f e r e n t s t r i n g e r s i n a 

p a r t i c u l a r area of the r e s e r v o i r ? 

What I mean i s , would i t be reasonable t o 

conclude t h a t the various s t r i n g e r s w i t h i n a wellbore might 

have d i f f e r e n t p e r m e a b i l i t i e s ? 

A Well, I t h i n k i t would be f e a s i b l e t o as

sume t h a t the p e r m e a b i l i t i e s w i l l vary v e r t i c a l l y i n the 

wel 1. 

I n our t e s t s the p e r m e a b i l i t y which we 

c a l c u l a t e from our analysis i s an average value f o r the per

f o r a t e d i n t e r v a l . 

Also, i n our t e s t s we can measure during 

a pressure build-up f o l l o w i n g the s h u t - i n during the i s o 

chronal t e s t , and by looking a t the c h a r a c t e r i s t i c behavior 
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of t h i s pressure response get an i n d i c a t i o n of whether there 

are d r a s t i c changes i n the p e r m e a b i l i t y v e r t i c a l l y w i t h i n a 

w e l l i f we have l a y e r i n g e f f e c t s and i f there i s a crossflow 

present, and we saw no evidence i n the build-ups of the i s o 

chronal t e s t s of t h a t . 

Q But wasn't your testimony t h a t i t was 

your opini o n t h a t the length of the t e s t was not adequate i n 

order t o come to any meaningful conclusions i n t h a t respect? 

A No, i t c e r t a i n l y wasn't. I bel i e v e 

you're asking me about the v e r t i c a l v a r i a t i o n of permeabil

i t y around the w e l l . 

Q I b e l i e v e you st a t e d t h a t i n conducting 

your studies t h a t the -- t h a t your assumption was t h a t the 

water would remain s t a t i c and t h a t the C02 would f l o w , i s 

t h a t c o r r e c t ? 

A I n e v a l u a t i n g the performance of the 

we l l s we t e s t e d , t h a t ' s the assumption we made, r i g h t . 

Q Over a twenty year period of production 

wouldn't the water tend t o f l o w , as we l l ? 

A I t h i n k a t a p o i n t when the pressure was 

reduced low enough the water probably would begin t o fl o w . 

Q And wouldn't t h a t a f f e c t your conclusions 

of your study? 

A I t would not s u b s t a n t i a l l y a f f e c t the 

conclusions of i t . 

Q Do I understand your testimony here today 

t h a t i t i s your opini o n t h a t four w e l l s on a 640-acre u n i t 
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w i l l d r a i n no more reserves than one w e l l on 640? 

A Based on the r e s e r v o i r study we've done, 

t h a t i s c o r r e c t , using the c u t o f f s t h a t I c i t e d . 

Q That's based on your s t u d i e s . Do you 

t h i n k t h a t ' s a p r a c t i c a l conclusion as we l l ? 

A Yes, I do. 

Q Then you don't b e l i e v e t h a t the more 

we l l s you d r i l l , the more product y o u ' l l recover, as a gen

e r a l r u l e . 

A Not i n t h i s case. I t h i n k we've been 

t a l k i n g s p e c i f i c case. 

Q I s i t your opin i o n t h a t the f a c t t h a t the 

west side of the Bravo Dome Area has much t h i n n e r pay, t h a t 

t h a t f a c t alone doesn't a f f e c t whether or not one w e l l w i l l 

e f f e c t i v e l y and e f f i c i e n t l y d r a i n 640 acres? 

A No, i t doesn't. The t h i n n i n g , i n f a c t , 

on the west side of the Brave Dome Area has no relevance t o 

the drainage. 

There's another f a c t o r i n v olved here. We 

have s i m i l a r p e r m e a b i l i t i e s across the whole area of the 

Bravo Dome. We have s l i g h t l y higher pressures on the west 

area. This w i l l enable us t o have higher i n i t i a l r a t e s , so 

we should be able t o d r a i n the same area more r a p i d l y on the 

western — on the west side compared t o the east side. 

Q Based on your studies wouldn't i t also be 

reasonable to conclude t h a t one w e l l could d r a i n an area 

l a r g e r than 640 acres? 
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A That's wholly p o s s i b l e . 

Q Then would you agree t h a t the basis f o r 

C i t i e s Service request here today i s an economic considera

t i o n r a t h e r than the f a c t t h a t one w e l l can d r a i n over a 

period of time 640 acres? 

A I don't f o l l o w your l o g i c . 

Q Well, you j u s t s t a t e d t h a t i t i s c e r t a i n 

l y conceivable one w e l l could d r a i n an area l a r g e r than 640 

acres and I be l i e v e t h i agrees w i t h Miss Egg's testimony 

t h i s morning, and I t h i n k the p o i n t i s t h a t one w e l l over a 

period of time can d r a i n an area much greater than 640 acres 

so long as there's communication, and t h e r e f o r e , my question 

t o her t h i s morning and my question t o you i s , i s n ' t the ba

si s f o r C i t i e s Service' a p p l i c a t i o n one based on economics 

ra t h e r than the f a c t t h a t one w e l l can d r a i n 640 acres. 

A I be l i e v e our -- mine conclusion t h a t one 

w e l l can d r a i n 640 acres i s not t i e d t o economics but econo

mics would c e r t a i n l y be important i n e v a l u a t i n g how many 

wel l s are necessary or needed f o r e f f i c i e n t drainage of the 

area. 

MR. LOPEZ: No f u r t h e r ques

t i o n s . 

MR. STAMETS: Are there any 

other questions of the witness? He may be excused. 

MR. KELLAHIN: Mr. Chairman, 

you asked t h i s morning i f we would provide you i n our case 

w i t h a copy of at l e a s t our understanding of the ownership 
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i n the area and I t h i n k t h i s w i l l do i t . 

Mr. Chairman, I have a witness 

t h a t w i l l a u t h e n t i c a t e t h i s e x h i b i t , i f necessary, but i s 

there i s no o b j e c t i o n , I'd simply l i k e t o place as E x h i b i t 

Number Twenty-five our i n d i c a t i o n of what we t h i n k the 

ownership i s w i t h i n t h i s general area. 

And I show E x h i b i t Number 

Twenty-five to opposing counsel f o r h i s i n s p e c t i o n and 

possible o b j e c t i o n . 

MR. STAMETS: I f they don't 

have any problems w i t h o u t (not understood.) 

MR. LOPEZ: We don't have any 

o b j e c t i o n . We've got an e x h i b i t t h a t perhaps more 

completely t e l l s the s t o r y . 

MR. STAMETS: Okay. Does t h a t 

conclude your d i r e c t case? 

MR. KELLAHIN: I t does, Mr. 

Chairman. 

MR. STAMETS: Mr. Lopez. 

MR. LOPEZ: I'd l i k e t o c a l l 

Mr. N u t t e r . 

DANIEL S. NUTTER, 

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 : 
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DIRECT EXAMINATION 

BY MR. LOPEZ: 

Q Would you please s t a t e your name? 

A Dan Nut t e r . 

Q Where do you reside? 

A I n Santa Fe, New Mexico. 

Q Mr. Nu t t e r , are you f a m i l i a r w i t h the ap

p l i c a t i o n i n t h i s case? 

A Yes, I am. 

Q Have you been r e t a i n e d by Amerigas as a 

consultant i n t h i s case? 

A Yes, I have. 

Q Did you p r e v i o u s l y t e s t i f y i n the Amoco 

spacing case? 

A Yes, I d i d . 

Q Have you t e s t i f i e d p r e v i o u s l y before the 

Commission and had your q u a l i f i c a t i o n s accepted as a matter 

of record? 

A I have. 

MR. LOPEZ: I o f f e r Mr. Nutter 

as an expert. 

MR. STAMETS: He i s considered 

q u a l i f i e d . 

Q Mr. Nu t t e r , I'd ask you t o r e f e r to 

what's been marked Amerigas' E x h i b i t Number One and ask you 

to i d e n t i f y i t . 
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A E x h i b i t One i s a p l a t of the area i n 

question. I t ' s labeled E x h i b i t A, West Bravo Dome Unit 

Area, Harding County, New Mexico. 

Q Was t h a t an e x h i b i t t h a t was introduced 

i n a previous hearing? 

A No, I beli e v e t h i s e x h i b i t has t o do w i t h 

the case t h a t f o l l o w s t h i s case. 

Q Oh, I see. 

A I t has t o do w i t h the C i t i e s Service Unit 

Area, the West Bravo Dome Unit Area, which, by the way, i s 

o u t l i n e d i n the heavy, dashed, blue l i n e on t h a t e x h i b i t . 

Q A l l r i g h t . What does i t show, s t a r t i n g 

w i t h the red l i n e ? 

A Okay, the red l i n e i s the western and 

southwestern boundary of the Amoco Bravo Dome Carbon Dioxide 

Unit Area. The l i n e transverses from the center of the up

per p a r t of the e x h i b i t over t o the east side of the e x h i b i t 

and zigzags down t o the bottom p a r t of the e x h i b i t . 

To the east of the red l i n e i s the Bravo 

Dome Unit . To the west i s acreage t h a t as of now i s not 

u n i t i z e d . 

Q Now would you describe what the black 

l i n e shows? 

A The black l i n e i s the area of a p p l i c a t i o n 

i n t h i s case today; however, we were not sure e x a c t l y what 

the boundaries were t h a t the a p p l i c a n t was seeking f o r i t s 

640-acre spacing i n Township 19 North, Range 30 East. 
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At one p o i n t i n the a p p l i c a t i o n i t asked 

t h a t Sections 30, 31, and 32 of t h a t township be i n t h i s 

spacing case. At another p o i n t i t asked t h a t Sections 19 

through 36 of t h a t township be inc l u d e d , which would be the 

boundary of the pink l i n e , the hot pink l i n e Mr. K e l l a h i n 

r e f e r r e d t o t h i s morning, and which I w i l l now place on our 

E x h i b i t Number A by a funny-looking black p e n c i l l i n e . 

Okay. Then the area t h a t ' s included i n 

the black o u t l i n e on t h i s e x h i b i t , extending t o the east and 

t a k i n g i n one f u l l township t o the east of the area shown on 

the e x h i b i t , i s the area t h a t ' s enclosed by the pink l i n e on 

the — on the e x h i b i t t h e r e . 

Q C i t i e s Service E x h i b i t Number One? 

A That's c o r r e c t . I t would be a l l of Town

ship — i t would be the acreage t h a t i s shown o u t l i n e d i n 

black, p l u s , w e l l , i n — the acreage i s the same i n Township 

17, 18, 19, and 20 North, Range 29 East. 

Then i n Township 18 North, 19 North, the 

area would be a l l of Township 18 North, Range 30 East, Sec

t i o n s 19 through 36 of Township 19 North, Range 36 East, and 

a l l of Township 18 North, Range 31 East, would be included 

i n the black area. 

Q Now, what i s t h a t — 

MR. STAMETS: Excuse me, Mr. 

Lopez, I b e l i e v e t h a t i t would also encompass, i f your map 

went f a r enough t o the east --

A Another range i s — 
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MR. STAMETS: -- the south h a l f 

of the next township t o the — 

A Okay, okay. I t w i l l go over here two 

townships, then. 

MR. STAMETS: No, no. No. 

The only t h i n g — the only t h i n g you're leaving out i s 19 

North, 31 East, the south h a l f of the township. 

A Okay, 19 North, r i g h t , so t h i s funny-

looking l i n e I r e f e r r e d t o there keeps going east and I ' l l 

erase i t o f f of here. 

There's two townships i n which the lower 

t i e r — lower three t i e r s of sections are included, then. 

Q Okay. What does the yellow area show? 

A The yellow area i s the acreage t h a t ' s 

owned by Amerigas, and I might add t h a t there i s a d d i t i o n a l 

Amerigas acreage t h a t i s not shown on the e x h i b i t on the 

townships t h a t are east of the e x h i b i t . 

Q I no t i c e t h a t there are some acreage c a l 

c u l a t i o n s on the e x h i b i t . 

A Yes, but since t h i s t h i n g has been modi

f i e d I can't t e l l you e x a c t l y what they are. As f a r as we 

know, the Bravo Dome Unit comprises 43,153 acres. 

Q I s t h a t the West Bravo Dome Unit --

A The West Bravo Dome Unit , which C i t i e s 

Service w i l l be applying f o r i n the next case. 

The Amerigas and Schwartz acreage, which 

i s one e n t i t y , w i t h i n t h i s area comprises 75,000 acres, ap-
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proximately. 

The West Bravo Dome 640-acre request i s 

f o r 135,000 acres plus the a d d i t i o n a l acres t h a t we d i d n ' t 

know about and which would be included i n the hot pink l i n e 

and by the black zigzag l i n e I've drawn on here. 

The Amerigas leases w i t h i n the 640-acre 

spacing case on t h i s e x h i b i t only, not i n c l u d i n g t h e i r 

leases t o the east, t o t a l 31,254 acres. 

Q What would — what e f f e c t would the ap

proval of C i t i e s ' a p p l i c a t i o n i n t h i s case have on Amerigas? 

A Well, i n the f i r s t place y o u ' l l see i n 

Township, f o r example, 18 North, Range 30 East, t h e y ' l l own 

a large block of acreage which i s completely colored yellow 

i n each one of those s e c t i o n s . I t ' s a large lease and they 

have many sections i n which they own the e n t i r e s e c t i o n . 

That would mean t h a t they would be q u a l i 

f i e d t o d r i l l one w e l l on t h e i r s e c t i o n . 

I f we go f u r t h e r t o the west, where the 

leases are more chopped up, we would f i n d t h a t Amerigas has 

many of the leases which would, i f you had 640-acre spacing, 

would have t o be communitized, or force pooled, t o form a 

640-acre u n i t and Amerigas' acreage would be included i n 

those 640 acres. 

They have a few sections over i n Township 

19 North, Range 29 East, and down i n 18 North, 29 East, 

where they have a f u l l s e c t i o n , and would be l i m i t e d t o one 

w e l l i n t h e i r s e c t i o n ; however, they would be force pooled 
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i n t o many s i t u a t i o n s where they have smaller t r a c t s of land 

and i t would be co n t r a r y t o the development they've been us

ing f o r years on t h e i r acreage. 

Q Is t h i s e f f e c t any d i f f e r e n t than t h a t 

t h a t was present i n Amoco's 640-acre spacing case? 

A No, we're faced w i t h the same t h i n g we 

were i n t h a t previous case. The only t h i n g i s i n the pre

vious case they were coming a t us from the east; now they're 

coming at us from the west. 

Q Now I would ask you t o r e f e r t o what's 

been marked as C i t i e s Service -- or t o the C i t i e s Service B-

B' cross s e c t i o n and w i t h respect t o t h a t e x h i b i t , I would 

ask you i f the sand thickness increases from west t o east. 

A Okay, i f the Commission w i l l look a t 

cross s e c t i o n B-B'. 

We heard testimony here t h i s morning and 

also t h i s afternoon t h a t the thickness of the sands i n 

creases as you go from west t o east; however, they said i t 

would make l i t t l e d i f f e r e n c e on the extreme west side; t h a t 

the main d i f f e r e n c e was over toward the Amoco area. 

Well, I took the — on E x h i b i t B-B', I 

took a scale and measured the yellow cross bands of p o r o s i t y 

as i n d i c a t e d on t h a t e x h i b i t f o r the State — C i t i e s Service 

"DO" NO. 1 and f o r the Amoco 18-13-231G. 

I f i n d t h a t i f you t a l l y the thickness of 

the yellow i n the C i t i e s Service "DO" No. 1 you have appro

ximately 53 f e e t . 
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I f you go t o the State — the Amoco 2 31G, 

you have 200 — you have 63 f e e t . 

So there's a s u b s t a n t i a l d i f f e r e n c e i n 

those two w e l l s . 

Now granted those two w e l l s are, i f we go 

from the "DO" 1 t o the 231G, and those two w e l l s are 

th a t ' s on E x h i b i t B-B', and t h a t would be going from the 

t h i r d w e l l t o the f o u r t h w e l l . Okay, t h a t would be going 

from t h i s p o i n t r i g h t here i n Township 18 North, Range 31 

East -- Range 30 East, I beg your pardon — w a i t a minute. 

MR. STAMETS: Where B-B and C-B 

cross i s where you're going t o s t a r t . 

A Right, t h i s i s — i t would be from i n 

Section 20 of Township 18 North, Range 30 East, t o Section 

23 i n 18 North, Range 31 East. Now t h a t i s a d i f f e r e n c e of 

approximately e i g h t miles, but we do see a d e f i n i t e t h i c k e n 

ing of the sands as you proceed across t h a t 8-mile area. 

Q And what do these changes i n thickness of 

sand i n d i c a t e t o you? 

A Well, l e t ' s look a t the — l e t ' s look at 

the next e x h i b i t f i r s t . 

Q A t o A* ? 

A That would be cross s e c t i o n A t o A'. 

Yo u ' l l see the same t h i n g only on a l i t t l e b i t d i f f e r e n t 

magnitude. 

Now i f we look at the second w e l l t h e r e , 

the State "DC" No. 1, I t a l l y 51 f e e t of yellow s e c t i o n de-
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p i c t e d on t h a t cross s e c t i o n . 

I f we go t o the next w e l l , which i s the 

Amoco 311J, I t a l l y 58 f e e t . Now these w e l l s are much 

closer together. This i s on A-A1 and the "DC" 1 i s the se

cond w e l l shown i n Section 36 of Township 19 North, Range 29 

East. The second w e l l i s i n Section 31 of 19, 31, so those 

w e l l s are not as f a r apart but you have a d e f i n i t e t h i c k e n 

i n g of the sands going from one w e l l t o the other. 

Now they've measured — the p o i n t I want 

to make i s t h a t the i n t e r v e n i n g acreage as you go from the 

we l l s on the west side of these cross sections over t o the 

wel l s i n the Bravo Dome U n i t , the i n t e r v e n t i n g acreage i s 

the yellow acreage and t h a t ' s where the sand has thickened 

i n t h e r e , and t h a t ' s the e f f e c t t h a t t h i s case would have. 

The case i s based on economics t h a t 

C i t i e s Service c a l c u l a t e d from the w e l l s t h a t were i n the 

C i t i e s Service Area t o the west. They have applied the eco

nomics they derived from the w e l l s on the west t o the e n t i r e 

area t h a t they're asking f o r the spacing f o r and we have a 

greater thickness of pay through t h i s yellow area than they 

have over t o the west i n t h e i r proposed West Bravo Dome 

Unit . 

Q How would t h i s r e f l e c t on Amerigas" eco

nomics? 

A The C i t i e s Service economics have nothing 

to do w i t h Amerigas' economics. Amerigas has a completely 

d i f f e r e n t economic p i c t u r e than C i t i e s Service and t h e i r 
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economics don't apply t o the Amerigas acreage. 

Q Was E x h i b i t One prepared by you or under 

your supervision? 

A Yes, i t was. 

MR. LOPEZ: I'd o f f e r Amerigas' 

E x h i b i t One. 

MR. STAMETS: Without o b j e c t i o n 

E x h i b i t One w i l l be admitted. 

Q Do you have anything f u r t h e r , Mr. Nutter? 

A I don't know, do I? 

Q No. 

A Okay. 

MR. KELLAHIN: I t h i n k our 

court r e p o r t e r i s going t o need a break, Mr. Chairman. My 

questions of Mr. Nut t e r , I t h i n k , are going t o take some 

time. 

MR. STAMETS: Let's take about 

a f i f t e e n minute recess. 

(Thereupon a recess was taken.) 

MR. STAMETS: The hearing w i l l 

come t o order. 

Are there questions of the w i t 

ness? 

MR. KELLAHIN: I f the Commis

sion please. 
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CROSS EXAMINATION 

BY MR. KELLAHIN: 

Q Mr. Nu t t e r , when you were r e f e r r i n g to 

the area on your E x h i b i t Number One t h a t you had o u t l i n e d 

w i t h the black boundary showing the proposed area i n the 

West Bravo Dome t h a t C i t i e s Service has applied f o r 640-acre 

spacing, were you aware t h a t the a p p l i c a n t had f i l e d on Sep

tember 6th, 1984, an amended a p p l i c a t i o n , which I show you 

now? 

A No, we d i d n ' t receive a copy of t h a t , I 

don't b e l i e v e , Mr. K e l l a h i n . 

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

A I never saw an amended a p p l i c a t i o n . 

Q Has Mr. Hanley c o r r e c t l y i d e n t i f i e d on 

C i t i e s Service E x h i b i t Number One the w e l l s t h a t are oper

ated by Amerigas? 

A As f a r as I could t e l l he had. Now, I 

was very confused by some of those w e l l s t h a t you had to 

s t r i k e from your E x h i b i t Number Two. I was concerned about 

some of those but I ' l l take h i s word f o r i t t h a t those w e l l s 

don't e x i s t , and outside of t h a t , I t h i n k they are f a i r l y 

w e l l c o r r e c t l y i d e n t i f i e d . 

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

A Of course, Amerigas operates other w e l l s 

t o the east of t h a t , also. 

Q W i t h i n the area t h a t C i t i e s Service pro-
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poses t o space on 640 acres, how many w e l l s does Amerigas 

c u r r e n t l y operate i n the Tubb formation? 

A I can't t e l l you the exact count, Mr. 

K e l l a h i n . I t h i n k he said there were twelve and then I 

t h i n k he added one. F i r s t he said t h i r t e e n and then he said 

twelve, and then he said t h i r t e e n , so I presume there are 

about t h i r t e e n . 

Q A l l r i g h t , s i r , f o r purposes of my ques

t i o n l e t ' s assume i t ' s twelve or t h i r t e e n . 

When you t a l k about those w e l l s t h a t 

Amerigas operates, Mr. N u t t e r , when was the l a s t of those 

w e l l s d r i l l e d ? 

A I can't t e l l you. 

Q Can you t e l l us when any of these w e l l s 

were d r i l l e d , Mr. Nutter? 

A No, I don't have the dates t h a t those 

w e l l s were d r i l l e d . 

I can t e l l you t h a t Amerigas has plans 

f o r some f u t u r e development i n the area, however. 

Q A l l r i g h t , s i r , when you look a t the 

twelve or t h i r t e e n w e l l s t h a t Amerigas has -- i s the opera

t o r of i n the proposed area, what i s the spacing p a t t e r n 

t h a t Amerigas has used f o r those wells? 

A I t v a r i e s . Now, i f y o u ' l l go up i n t o 

Section 29 of Township 19, 30, y o u ' l l see three w e l l s i n the 

west h a l f of the s e c t i o n . 

I f you come down i n t o Section 5 of 18, 
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30, y o u ' l l see three w e l l s i n the south h a l f of t h a t sec

t i o n . 

I n other places there's one w e l l per sec

t i o n ; other places there are two w e l l s per s e c t i o n . 

So the spacing i s v a r i e d . Their d r i l l i n g 

has been determined by the demand f o r t h e i r p l a n t and the 

p l a n t has had a c e r t a i n market t h a t i t hasn't been necessary 

to d r i l l a l o t of w e l l s , so they've d r i l l e d those w e l l s and 

then as need be they would d r i l l a d d i t i o n a l w e l l s . That's 

why I can't t e l l you the dates they were d r i l l e d nor when 

the l a s t one was d r i l l e d . 

Q A l l r i g h t , s i r . I'm looking a t my copy 

of E x h i b i t Number One and the w e l l s t h a t Mr. Hanley has 

i d e n t i f i e d operated by Amerigas, and I am able t o i d e n t i f y 

only three sections of a l l of the Amerigas acreage i n which 

there are c u r r e n t l y more than one w e l l . I s t h a t t r u e or 

not? 

A That's — t h a t ' s probably t r u e . That 

would be the s e c t i o n t h a t I mentioned, Section 29 of 19, 30; 

Section 20 of 19, 30; and Section 5 of 18, 30, a l l have more 

than one w e l l i n the s e c t i o n , e i t h e r two or three to the 

s e c t i o n . 

Q When you t a l k about the demand of Ameri

gas f o r i t s p l a n t , what kind of p l a n t does Amerigas operate? 

A At the present time they're processing 

carbon d i o x i d e i n t o l i q u i d s ; maybe some dry i c e , too; dry 

i c e , a l s o . 
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Q Does the market f o r production from t h a t 

p l a n t c u r r e n t l y exceed the d e l i v e r a b i l i t y or the capacity of 

i t s c u r r e n t w e l l s t o produce? 

A The p l a n t c a p a c i t y , does the market 

exceed the capacity of the wells? 

Q Yes, s i r . 

A No, no. 

Q You have a greater capacity f o r 

production from your c u r r e n t w e l l s than you have a market 

f o r . 

A That's r i g h t . I f we needed a d d i t i o n a l 

w e l l s at t h i s time, we'd d r i l l the a d d i t i o n a l w e l l s . 

Q A l l r i g h t . For 1984 what are Amerigas' 

plans f o r a d d i t i o n a l development? 

A I can't t e l l you the exact t i m e t a b l e , Mr. 

K e l l a h i n . They do have plans t o b u i l d a pipe, a gathering 

system, a dehydration system, and put gas i n t o the p i p e l i n e s 

t h a t w i l l be a v a i l a b l e i n t h i s area. 

They w i l l be s e l l i n g carbon d i o x i d e gas 

as gas, which they haven't done previous t o now. 

Q A l l r i g h t , i f I understand Amerigas' plan 

f o r the development of i t s carbon d i o x i d e reserves, i t ' s a 

plan t h a t i s not u n l i k e t h a t used by C i t i e s Service and 

Amoco but on a smaller scale. 

A A l l the operators i n t h i s area are 

t a l k i n g about p u t t i n g gas i n the p i p e l i n e , r i g h t . 

Q A l l r i g h t . 
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You t a l k e d about Amerigas' acreage p o s i 

t i o n i n t h i s proposed spaced area, Mr. Nu t t e r . Flow long has 

Amerigas had i t s acreage p o s i t i o n ? 

A Oh, they've owned many of these leases 

f o r many years, e i t h e r Amerigas or t h e i r predecessors. 

Q When we look a t the Amerigas leased ac

reage, what kind of leases are we g e n e r a l l y t a l k i n g about? 

Are they State, Federal, or fee? 

A Well, the bulk of the leases are fee 

leases. There are probably some State leases i n there and 

possi b l y some Federals. I haven't looked at the land owner

ship, r e a l l y . 

Q W i t h i n the next three years, Mr. N u t t e r , 

can you t e l l us whether or not Amerigas w i l l have any leases 

t h a t w i l l e x p ire unless a d d i t i o n a l w e l l s are d r i l l e d by 

Amerigas ? 

A No, I can't. 

Q Can you t e l l us the s p e c i f i c number or 

the approximate number of a d d i t i o n a l w e l l s Amerigas has 

planned or p r o j e c t e d t o d r i l l w i t h i n the next three years? 

A Not a t t h i s time. 

Q When we look at the w e l l s t h a t Amerigas 

operates w i t h i n the spaced area, those twelve or t h i r t e e n , 

Mr. N u t t e r , do you have pressure i n f o r m a t i o n or production 

h i s t o r i e s t h a t you can share w i t h us i n today's hearing? 

A I d i d not come prepared t o present t h a t , 

no. 
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Q A l l r i g h t , s i r . I bel i e v e t h a t you 

looked a t Miss Egg's cross s e c t i o n B-B' and, c o r r e c t me i f 

I'm wrong, I t h i n k you took two w e l l s some e i g h t miles apart 

on t h a t cross s e c t i o n — 

A Right. 

Q — and you compared a net pay thickness 

of 53 f e e t or 52 f e e t versus 63 f e e t between those w e l l s 

some e i g h t miles apart. 

A Between those p a r t i c u l a r w e l l s , they ran 

from 53 t o 63 f e e t on those two w e l l s on B-B'. 

Q A l l r i g h t , s i r , am I c o r r e c t i n under

standing, then, t h a t the thickness between those two w e l l s 

t h i n s a t a r a t e of j u s t over one f o o t per se c t i o n as i t 

moves to the other w e l l ? 

A Well, i f you took i t on the average I 

suppose t h a t would be t r u e . 

Q Okay. Mr. Nut t e r , have you prepared a 

cross s e c t i o n of the logs of the Amerigas w e l l s w i t h any of 

the logs of the C i t i e s Service w e l l s t h a t immediately o f f s e t 

i t i n the adjacent sections? 

A No, I haven't. I don't have any cross 

secti o n s . 

Q You have made no e f f o r t , then, t o deter

mine whether the net pay thickness demonstrates a d i s c o n t i n 

u i t y between any of your w e l l s and those operated by C i t i e s 

Service? 

A No, the only t h i n g I can do i s say t h a t 



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 

133 

the w e l l s t o the west have a t h i n n e r s e c t i o n than the w e l l s 

t o the east and t h a t Amerigas i s i n between, so by l o g i c i t 

t e l l s us we have more pay than C i t i e s Service does t o the 

west and t h a t C i t i e s Service's economics w i t h t h e i r t h i n 

s e c t i o n does not apply t o ours w i t h the intermediate sec

t i o n . 

Q A l l r i g h t , s i r . Miss Egg presented us 

t h i s morning w i t h an e x h i b i t showing her p r o j e c t i o n s of the 

economics f o r t h i s p r o j e c t from C i t i e s Service's p o i n t of 

view. 

Have you prepared a s i m i l a r economic 

e v a l u a t i o n on behalf of your c l i e n t ? 

A No, I haven't, because our economics, our 

company i s a completely d i f f e r e n t type of company. We have 

completely d i f f e r e n t economics than C i t i e s Service. C i t i e s 

Service — Amerigas i s a gas producing or processing company 

and marketing company. 

Q A l l r i g h t , t h a t proposes i n i t s plan of 

f u t u r e operations t o produce C02 gas and s e l l i t f o r secon

dary recovery operations, not u n l i k e C i t i e s Service. 

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

Q A l l r i g h t , s i r . Would you agree w i t h Dr. 

Hanley and Miss Egg t h a t the only s i g n i f i c a n t r e s e r v o i r pro

p e r t y or parameter when you discuss drainage areas i s the 

p e r m e a b i l i t y f a c t o r ? 

A That's the most important f a c t o r . 

Q A l l r i g h t , s i r , can you t e l l us what the 
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r e l a t i v e p e r m e a b i l i t y i s f o r any of the Amerigas w e l l s i n 

your area? 

A No, I can't. The only t h i n g I'd r e l y on 

i s t h a t the p e r m e a b i l i t y has been measured t o the east. 

C i t i e s Service had a core here t o the west. The permeabil

i t y they both s t a t e d decreased as you go to the west, so I 

bel i e v e t h a t the p e r m e a b i l i t y again would be intermediate i n 

our area. 

Q Have you made any engineering c a l c u l a 

t i o n s t o determine the drainage radius f o r any of the Ameri

gas wells? 

A No, we haven't. I haven't. 

Q Can you t e l l us what the c u r r e n t w e l l s 

t h a t Amerigas operates, what t h e i r producing rates are? 

A I don't know what t h e i r producing rates 

are. 

Q Are you proposing f o r Amerigas t h a t the 

spaced area t h a t C i t i e s Service has applied f o r be a spaced 

area t h a t excludes a l l of the Amerigas acreage? 

A I'm proposing t h a t your a p p l i c a t i o n be 

denied, Mr. K e l l a h i n . 

Q Without regards t o the ownership involved 

i n the u n i t . 

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

MR. KELLAHIN: Nothing f u r t h e r , 

thank you. 

MR. STAMETS: Mr. N u t t e r , w i l l 
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there be another witness who can t e l l us when the l a s t w e l l 

was d r i l l e d by Amerigas? 

A We hadn't planned on another witness. We 

can probably give you t h a t date. I don't know. 

MR. STAMETS: That would be 

f i n e . That would be s u f f i c i e n t a f t e r the hearing. 

A Okay. 

MR. STAMETS: Are there any 

other questions of t h i s witness? He may be excused. 

MR. LOPEZ: Nothing f u r t h e r . 

MR. STAMETS: You have no other 

witnesses? A l l r i g h t . 

Any c l o s i n g statements? 

MR. KELLAHIN: Yes, Mr. Chair

man, we do. 

MR. STAMETS: We w i l l a llow Mr. 

K e l l a h i n , who i s the a p p l i c a n t i n t h i s case t o go l a s t . 

MR. CARR: And I ' l l j u s t have a 

b r i e f statement f o r Amoco. 

MR. STAMETS: Why don't you go 

f i r s t , Mr. Carr? 

MR. CARR: May i t please the 

Commission, Amoco Production Company suppports the a p p l i c a 

t i o n of C i t i e s Service f o r 640 acres throughout the area 

covered by t h i s a p p l i c a t i o n . 

We presented data i n May and 

believe a t t h a t time and also the data presented here today 
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c o n s t i t u t e s s u b s t a n t i a l evidence which would support an or

der f o r temporary r u l e s i n t h i s area spacing i t on 640 ac

res . 

The purpose f o r these r u l e s , 

l i k e most O i l Conservation Commission r u l e s , i s t o insure 

o r d e r l y and prudent development o f , i n t h i s case, C02. 

I t seems l o g i c a l t o us t h a t 

when you do t h i s you s t a r t w i t h the l a r g e s t spacing possible 

and then as more data becomes a v a i l a b l e you can reduce t h a t 

spacing i f i n f a c t the t e c h n i c a l i n f o r m a t i o n warrants t h a t . 

We, as operator of the Bravo 

Dome, have r e s p o n s i b i l i t y f o r operations w i t h i n t h a t u n i t . 

The only t h i n g we're concerned about and would request i s 

t h a t any r u l e s which a f f e c t acreage w i t h i n the u n i t are con

s i s t e n t w i t h those r u l e s t h a t have already been promulgated, 

except, of course, as t o the size of the spacing u n i t s . 

We be l i e v e t h a t although the 

approach i n p a r t i c u l a r ways used here today by C i t i e s may i n 

some respects vary from t h a t used by Amoco, we be l i e v e t h a t 

both approaches are sound and both would support an order 

and t h a t we urge you t o grant the a p p l i c a t i o n f o r we f e e l 

t h a t i f you do not, you w i l l be r e q u i r i n g the d r i l l i n g of 

unnecessary w e l l s and t h a t i f you grant the a p p l i c a t i o n you 

w i l l c a r r y out your s t a t u t o r y d u t i e s t o prevent waste and 

p r o t e c t c o r r e l a t i v e r i g h t s . 

MR. STAMETS: Thank you, Mr. 

Carr. Mr. Lopez? 
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MR. LOPEZ: May i t please the 

Commission, Mr. Carr r a i s e s a p o i n t t h a t I'm sure the Com

mission a t the appropriate time r u l e s on the motion t h a t I 

made and t h a t ' s before us w i t h respect t o d e l e t i n g the over

lapping area t h a t was already considered i n the previous 

hearing. 

I f the Commission please, i t ' s 

e s s e n t i a l l y Amerigas' p o s i t i o n , and I t h i n k a sound p o s i 

t i o n , t h a t the burden i s on C i t i e s Service t o show t h a t one 

w e l l can e f f e c t i v e l y and e f f i c i e n t l y d r a i n the area i n ques

t i o n . 

Based on i t s own expert t e s t i 

mony, Dr. Hanley, i t was t e s t i f i e d t h a t i t would r e q u i r e one 

year t e s t i n g i n order t o confirm any r e l i a b l e data as to the 

d r i l l i n g radius of the — d r a i n i n g radius of a w e l l i n the 

proposed area. 

We b e l i e v e t h a t t h i s a p p l i c a 

t i o n of C i t i e s Service, u n l i k e t h a t of Amoco, i s no less 

than a couple of t h i n g s : F i r s t , i t ' s an attempt t o fo r c e 

Amerigas i n t o a u n i t t h a t i t has not yet j o i n e d and at t h i s 

p o i n t does not have i n t e n t i o n s of p a r t i c i p a t i n g i n . To 

grant the a p p l i c a t i o n would e s s e n t i a l l y be t o force Ameri

gas ' s i g n i f i c a n t acreage p o s i t i o n i n t o the C i t i e s Service 

proposed u n i t , thereby a l l o w i n g them the o p p o r t u n i t y t o 

force pool our acreage and commensurately, i n the event of 

p r o r a t i o n i n g , reduce our a b i l i t y t o develop our acreage on 

any denser spacing p a t t e r n than one acre — one w e l l per 640 
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acres. 

I t also seems t o us t o be a 

bold attempt t o secure t h e i r lease p o s i t i o n i n the area w i t h 

the r i g h t t o d r i l l as few w e l l s as possible i n order t o de

velop t h e i r acreage. 

We b e l i e v e t h a t there i s no

t h i n g t h a t has changed here today, no new i n f o r m a t i o n t h a t 

wasn't a v a i l a b l e or presented a t the Amoco hearing, t h a t 

would change the r e s u l t s i n any regard and t h a t the e f f o r t 

by C i t i e s Service t o end run an order t h a t now stands should 

not be allowed or e n t e r t a i n e d by t h i s Commission. 

We f e e l t h a t C i t i e s Service has 

f a i l e d t o meet i t s burden w i t h respect t o e s t a b l i s h i n g need 

t o change the statewide spacing r u l e s , because t h a t ' s essen

t i a l l y what they're t r y i n g t o achieve, and t h a t t h e i r a p p l i 

c a t i o n should be denied. 

MR. STAMETS: Mr. Kellahin? 

MR. KELLAHIN: Mr. Chairman, 

the elements of proof necessary f o r a spacing case are d i f 

f e r e n t from those elements of proof necessary i n a u n i t 

case. 

There are four basic elements 

of proof f o r a spacing case. 

F i r s t of a l l , you need t o esta

b l i s h t h a t there i s a common source of supply, a r e s e r v o i r 

t h a t i s separate and d i s t i n c t unto i t s e l f . The undisputed 

testimony i s t h a t the Tubb fo r m a t i o n , as depicted by Miss 
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Egg on any one of her e x h i b i t s , c o n s t i t u t e s a separate and 

d i s t i n c t source of supply upon which a u n i t can be desig

nated and declared. 

The second element of proof i s 

to demonstrate t h a t there i s geologic c o n t i n u i t y across the 

proposed area t o be spaced. As you can see from the out

l i n e , the only geologic evidence presented i s t h a t of Miss 

Egg's. Her testimony and her e x h i b i t s demonstrate t h a t 

there i s reasonable geologic c o n t i n u i t y across the Tubb f o r 

mation . 

We requested and i n v i t e d Mr. 

Nutter t o demonstrate t o us any of the w e l l s t h a t showed a 

d i s c o n t i n u i t y . He selected out two t h a t demonstrated a 

t h i n n i n g of the sand i n t e r v a l and you saw t h a t over an e i g h t 

mile i n t e r v a l t h a t thickness reduced i t s e l f by something 

less or more than a f o o t per s e c t i o n . We contend t h a t 

t h a t ' s adequate c o n t i n u i t y . 

I n a d d i t i o n , we i n v i t e d Mr. 

Nutter t o show us something about h i s w e l l s or those w e l l s 

t h a t Amerigas operates. We i n v i t e d him t o show us some — 

some c o r r e l a t i o n s between those logs and the C i t i e s Service 

logs. He has not done so, so the only impression you have 

i n the record i s t h a t there i s no m a t e r i a l d i f f e r e n c e be

tween those w e l l s i n terms of t h e i r geology. 

There i s no reason, then, t o 

take out from t h i s area the Amerigas w e l l s ; c e r t a i n l y no 

geologic reason we're aware o f . 
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The t h i r d element of proof i s 

one t o demonstrate t h a t f o r a temporary period there i s a 

reasonable p r o b a b i l i t y t h a t one w e l l w i l l have the a b i l i t y 

or the r e s e r v o i r capacity t o d r a i n a large area. 

Dr. Hanley has shown h i s elabo

r a t e study and i n v e s t i g a t i o n i n t o t h i s r e s e r v o i r . He has 

determined f o r you t h a t based upon the f l o w t e s t , t h a t h i s 

w e l l he selected f o r the f l o w t e s t has exceeded 160 acres 

and i t s flow has not y e t encountered a boundary and t h a t , as 

he's p r o j e c t e d on h i s computer model, he would see t h a t i t ' s 

going t o have the capacity t o d r a i n more than 160 acres. 

His testimony was t h a t w i t h i n 

three years, and t h a t three-year period provides f o r a 

year's production, a l l o w i n g C i t i e s Service t o get i t s w e l l s 

connected i n t o a gathering system and get those w e l l s pro

ducing, would be a reasonable p e r i o d of time i n which to 

support the c o n t i n u a t i o n of spacing. I f t h a t evidence and 

data i s not developed, then i t would be up t o the Commission 

to determine whether spacing reduces i t s e l f t o 160. 

I n the meantime, what happens 

t h a t prejudices anyone? Let's examine, f i r s t of a l l , 

whether there's any p r e j u d i c e o c c u r r i n g t o Amerigas. 

We asked Mr. Nutter what the 

plans of development were f o r Amerigas. He could not t e l l 

us w i t h any s p e c i f i c i t y . We do not know t h a t development of 

Amerigas' acrege on 640 acres f o r the temporary period of 

three years w i l l do them any adverse e f f e c t a t a l l . Appar-
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e n t l y i t doesn't. They have not seen f i t t o b r i n g us any 

economic c a l c u l a t i o n s t h a t would show otherwise. The only 

assumption you can make from the record i s t h a t i t does not. 

Let's examine what happens i f 

the area t h a t Amerigas c o n t r o l s i n terms of t h e i r leases i s 

a r b i t r a r i l y excluded from the 640 spacing. Here i n f a c t 

what occurs. I t h i n k you can see i t very g r a p h i c a l l y on Mr. 

Nutter's e x h i b i t , i f you confine the spacing area to those 

areas w i t h i n the proposed C i t i e s Service u n i t , you can see 

the i r r e g u l a r i t y to t h a t boundary, and what t h a t does, as 

anyone can see, i s i t w i l l expose t h a t boundary t o w e l l s 

o f f s e t t i n g i t spaced upon 160 acres, and the testimony has 

been t h a t i f there's w e l l s on 160 they're unnecessary w e l l s . 

And so i n t h a t three year per

io d the u n i t , i f i t ' s operated on 640s and d r i l l s one w e l l 

i s exposed i n a great p o r t i o n of i t s boundary t o o f f s e t t i n g 

w e l l s t h a t can be d r i l l e d as close as 160 acres. 

That not only i s r i d i c u l o u s , i t ' s absurd. 

The f i n a l f a c t o r of the four 

elements i n a spacing case i s the economic c o n s i d e r a t i o n . 

Our witnesses have t e s t i f i e d t o the f a c t t h a t i n t h i s area 

the thickness of the gas r e s e r v o i r i s such t h a t economics 

are very important. We do not have the luxury of having a 

great t h i c k s e c t i o n as Amoco does, where Amoco, even i f they 

guess wrong and d r i l l w e l l s on 160s can s t i l l make econmic 

we11s. 

Here, i f we d r i l l w e l l s on less 
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than 640, the p r o j e c t i o n , and undisputed p r o j e c t i o n s are 

t h a t those w e l l s w i l l be unnecessary. 

We t h i n k i t ' s apparent and i n 

cumbent upon the Commission t o approve the a p p l i c a t i o n as 

requested. 

Now, how would you go about do

ing i t ? We would propose t h i s f o r you, Mr. Chairman, t h a t 

you would space the area as a p p l i e d , 640 acres, using r u l e s 

t h a t are not u n l i k e those i n the Amoco Area, and t h a t you 

re q u i r e Amerigas t o come i n durin g some grace period and 

j u s t i f y those three sections i n which they c u r r e n t l y have 

more than one w e l l . 

That's not a novel idea. I t ' s 

one the Commission used less than a year ago i n the Gavilan 

Mancos Pool. We had a pool i n the San Juan Basin where 

there was a question about whether the Mancos was going to 

be developed on 160 versus 320 acres. There were c u r r e n t l y 

e x i s t i n g i n t h a t pool w e l l s on 160-acre spacing. The Com

mission d i d not simply separate out pool r u l e s based upon 

ownership. They d i d n ' t simply, a r b i t r a r i l y exclude out 

those sections i n which there were more than one w e l l i n a 

h a l f s e c t i o n . They said t h a t there w i l l be a grace period 

i n which the operator of those w e l l s w i l l come forward and 

present evidence as t o why those sections ought t o be grand

fathered out. We t h i n k t h a t was an i n t e l l i g e n t d e c i s i o n 

then. We t h i n k t h a t d e c i s i o n ought t o apply i n t e l l i g e n t l y 

t o t h i s f a c t s i t u a t i o n , p a r t i c u l a r l y i n l i g h t of the f a c t 
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t h a t Amerigas has presented a b s o l u t e l y nothing a t a l l today. 

I t ' s r i d i c u l o u s and a waste of our time i f the burden i s on

l y on the a p p l i c a n t , which we have met today, t o present a 

case and those cases are defeated when the o p p o s i t i o n can 

come i n here and say, we don't want i t . The Commission has 

not decided cases on t h a t basis. They've decided cases f o r 

more than t h i r t y years based upon s u b s t a n t i a l evidence and 

the undisputed, overwhelming, compelling evidence, substan

t i a l , i s t h a t 640-acre spacing i s a p p r o p r i a t e , and we would 

request t h a t you so approve. 

MR. STAMETS: Mr. Lopez, we're 

going t o o v e r r u l e Mr. Lopez, but we, the Commission w i l l 

take i n t o account those issues r a i s e d i n your motion i n con

s i d e r i n g what s o r t of order t o w r i t e i n t h i s case, and also 

we plan t o take a d m i n i s t r a t i v e n o t i c e of r e l e v a n t testimony 

from the e a r l i e r Amoco Braco Dome 640-spacing case. 

We also would ask t h a t both the 

ap p l i c a n t and Mr. Lopez w r i t e proposed orders making those 

f i n d i n g s t h a t you consider appropriate i n t h i s case. 

MR. LOPEZ: We'll be glad t o . 

I t w i l l be much easier than the l a s t case. 

MR. STAMETS: A l l r i g h t , thank 

you. 

I f t h ere i s nothing f u r t h e r , 

then, t h i s case w i l l be taken under advisement. 

MR. LOPEZ: Thank you. 
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C E R T I F I C A T E 

I , SALLY W. BOYD, C.S.R., DO HEREBY CERTIFY 

that the foregoing Transcript of Hearing before the Oil Con

servation Division 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 rue, and correct record of the hearing, 

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



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 OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

OIL CONSERVATION DIVISION 
STATE LAND OFFICE BLDG. 
SANTA FE, NEW MEXICO 

3 June 1987 

EXAMINER HEARING 

IN THE MATTER OF: 

Case 8352 being reopened pursuant to CASE 
the p r o v i s i o n s of D i v i s i o n Order No. 8352 
R-7737, Harding County, New Mexico. 

BEFORE: DAvid R. Catanach, Examiner 

TRANSCRIPT OF HEARING 

A P P E A R A N C E S 

For the D i v i s i o n : J e f f Taylor 
Legal Counsel f o r the D i v i s i o n 
O i l Conservation D i v i s i o n 
State Land O f f i c e Bldg. 
Santa Fe, New Mexico 87501 

For the C i t i e s Service: W. Thomas K e l l a h i n 
Attorney a t Law 
KELLAHIN, KELLAHIN, & AUBREY 
P. O. Box 2265 
Santa Fe, New Mexico 87501 

For Amerigas Inc.: James G. Bruce 
Attorney a t Law 
HINKLE LAW FIRM 
P. 0. Box 2068 
Santa Fe, New Mexico 87501 



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 

2 

MR. CATANACH: C a l l next Case 

Number 8352. 

MR. TAYLOR: I n the matter of 

Case 8352 being reopened pursuant to the p r o v i s i o n s of D i v i 

sion Order No. R-7737, which order e s t a b l i s h e d s p e c i a l r u l e s 

and r e g u l a t i o n s f o r the West Bravo Dome Carbon Dioxide Gas 

Area i n Harding County, 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 West Bravo Dome Carbon Dioxide Gas 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: The a p p l i c a n t i n 

t h i s case has requested — or the C i t i e s Service has r e 

quested i n t h i s case t h a t i t be continued t o the July 15th 

Examiner docket and a t t h i s time what we want t o do i s ob

t a i n the names of a l l i n t e r e s t e d p a r t i e s who appeared here 

today on behalf of t h a t case t o make them p a r t of the record 

so t h a t they may be n o t i f i e d should the case be recontinued. 

What appearances do we have? 

MR. KELLAHIN: Mr. Examiner, 

I'm Tom K e l l a h i n appearing on behalf of C i t i e s Service O i l 

and Gas Corporation. 

We have f i l e d p r e v i o u s l y to 

the docket c a l l today a request f o r a continuance. C i t i e s 
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C E R T I F I C A T E 

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

TIFY the f o r e g o i n g T r a n s c r i p t o f Hearing be fo re the O i l Con

s e r v a t i o n D i v i s i o n (Commission) was r epor t ed by me; t h a t the 

sa id t r a n s c r i p t i s a f u l l , t r u e , and c o r r e c t record 

prepared by me t o the best o f my a b i l i t y . 
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MR. CATANACH: C a l l next Case 

8352. 

MR. TAYLOR: I n the matter of 

Case 8352 being reopened pursuant t o the p r o v i s i o n s of D i v i 

s ion Order Number R-7737, which order e s t a b l i s h e d s p e c i a l 

r u l e s and r e g u l a t i o n s f o r the West Bravo Dome Carbon Dioxide 

Gas Area, Harding County. 

MR. CATANACH: Are there ap

pearances i n t h i s case? 

MR. KELLAHIN: I f the Examiner 

please, I'm Tom K e l l a h i n from the f i r m K e l l a h i n , K e l l a h i n & 

Aubrey, Santa Fe, New Mexico, appearing on behalf of C i t i e s 

Service O i l and Gas Corporation. 

MR. CATANACH: Are there any 

other appearances? 

MR. HECKEL: I'm Pete Heckel, 

appearing on behalf of Amerigas. 

MR. HEFLEY: James Hefley, I ' l l 

appear on behalf of Amerada Hess Corporation. 

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

was your name, s i r ? 

MR. HEFLEY: Hefley, H-E-F-L-E-

Y. 

MR. SOMMER: Karl Sommer of 

Sommer, Udall and Harwood, appearing on behalf of Ross Car 
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bonics. 

MR. CATANACH: Anybody else? 

How many witnesses are we going 

witnesses are we going t o have here? 

MR. KELLAHIN: Mr. Examiner, 

C i t i e s Service i s a proponent f o r the c o n t i n u a t i o n of 640-

acre spacing and I have three witnesses. 

MR. CATANACH: Are there going 

t o be any other witnesses i n t h i s case? 

W i l l the witnesses please stand 

and be sworn in? 

(Witnesses sworn.) 

MR. KELLAHIN: Mr. Examiner, 

I ' l l c a l l as my f i r s t witness Rebecca Egg, t h a t ' s E-G-G. 

Miss Egg i s a petroleum g e o l o g i s t f o r C i t i e s Service O i l and 

Gas Corporation. 

REBECCA EGG, 

being c a l l e d as a witness and being duly sworn upon her 

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

BY MR. KELLAHIN: 

Q Miss Egg, f o r the record would you please 

s t a t e your name? 

A My name i s Rebecca Anne Egg. 

Q By whom are you employed? 

A C i t i e s Service O i l and Gas Corporation. 

Q And what i s i t t h a t you do f o r C i t i e s 

Service? 

A I'm working as a r e s e r v o i r engineer i n 

the Midland D i s t r i c t O f f i c e . 

Q Have you p r e v i o u s l y t e s t i f i e d before the 

O i l Conservation Commissin of New Mexico? 

A Yes, I have. 

Q And i n what capacity d i d you t e s t i f y ? 

A I t e s t i f i e d as a g e o l o g i s t over the area 

of the West Bravo Dome. 

Q Would you summarize f o r the Examiner t o 

day what has been your educational background, both as a 

g e o l o g i s t and as an engineer? 

A I n 1981 I earned my BS degree i n p e t r o 

leum engineering from Texas A & M . 

I n 1983 I got my BS i n geology from the 

U n i v e r s i t y of Texas a t the Permian Basin. 
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And i n 1985 I earned an MBA from the Uni

v e r s i t y of Texas, Permian Basin. 

Q Okay. Did you o r i g i n a l l y t e s t i f y before 

the O i l Conservation Commission i n Case 8352, heard as a 

Commission case on September 26, 1984? 

A Yes, I d i d . 

Q And t h a t was the hearing t h a t e s t a b l i s h e d 

the temporary r u l e s f o r the West Bravo Dome Area i n Harding 

County, New Mexico? 

A Yes. 

Q What p a r t i c i p a t i o n d i d you have i n t h a t 

case. Miss Egg? What d i d you do f o r t h a t case? 

A I had evaluated the logs, cores, pressure 

data, i n the West Bravo Dome Area and on several w e l l s i n 

Amoco's Bravo Dome U n i t . 

Q At t h a t hearing d i d you have a geologic 

op i n i o n and d i d you express t h a t o p i n i o n t o the Commission 

i n September of '84 concerning the s u i t a b i l i t y of the West 

Bravo Dome Area f o r 640-acre spacing? 

A Yes, I d i d . I saw t h a t there was no 

reason g e o l o g i c a l l y why one w e l l couldn't d r a i n a t l e a s t 640 

acres. 

Q Let me d i r e c t your a t t e n t i o n to what we 

have marked as C i t i e s Service E x h i b i t Number One. Let's 

take a moment and o r i e n t the Examiner as t o the i n f o r m a t i o n 
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i n d i c a t e d on t h a t d i s p l a y . 

Let me f i r s t of a l l have you simply iden

t i f y what t h i s i s . 

A This w e l l shows p o r t i o n s of Harding, 

Union, and Quay Counties, which encompasses the Bravo Dome 

Area. 

Q I s t h i s a d i s p l a y t h a t you prepared or 

was compiled under your d i r e c t i o n and supervision? 

A Yes, i t i s . 

Q And you have updated i t t o August of 1987? 

A Yes. 

Q When we look a t the d i s p l a y , w i l l you 

i d e n t i f y f o r the Examiner what i s i n d i c a t e d by the yellow 

l i n e ? 

A The yellow l i n e i s the area where 640-

acre spacing has been permanently e s t a b l i s h e d . 

Q And t h a t i s commonly r e f e r r e d t o as the 

Amoco Bravo Dome 640-acre area? 

A Yes, i t i s . 

Q I n my questions t o you, Miss Egg, as we 

go through your p r e s e n t a t i o n , when I r e f e r t o the Amoco Bra

vo Dome Area I w i l l mean the area o u t l i n e d i n yellow. 

When we look a t the C i t i e s Service West 

Bravo Dome Area, how i s t h a t i n d i c a t e d on the di s p l a y ? 

A The area t h a t we're applying f o r spacing 
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has a pink o u t l i n e . 

Q And that i s the approximate area that was 

approved for temporary rules by the Commission i n Order R-

7737 back i n 1984? 

A Yes, i t i s . 

Q Within the Amoco Bravo Dome Area there 

are some arrows of d i f f e r e n t colors. Would you i d e n t i f y 

what the l i g h t e r colored, or they appear to be brown, ar

rows? There are three of those on the display? 

A The brown arrows point to the wells where 

long term flow tests were performed. 

Q And that was part of Amoco's presentation 

to the Commission several months ago i n making t h e i r rules 

permanent? 

A Yes. 

Q What are the four green arrows? 

A The green arrrows are t h e i r shut-in pres

sure monitor wells. These wells were shut-in while pressure 

was monitored as production took place around them. 

Q When we look to the west, there i s a por

t i o n outlined i n a green rectangle. What i s the s i g n i f i 

cance of that? 

A Some reservoir simulations were performed 

i n t h i s area. 

Q And to your knowledge, they were per-
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formed by whom? 

A They were performed by Ed Hanley. 

Q And who does Mr. Hanley work f o r ? 

A C i t i e s Service O i l and Gas. 

Q When we look a t the red dots i n the west

ern area, what are those? 

A The red dots are on w e l l s t h a t are l o 

cated w i t h i n the C i t i e s Service West Bravo Dome Carbon Diox

ide Gas U n i t . 

Q On the d i s p l a y there i s four or f i v e 

l i n e s connecting various w e l l s one t o the other. Are those 

l i n e s of cross sections? 

A Yes, they are. 

Q Were those l i n e s of cross sections pre

pared by you f o r the o r i g i n a l hearing? 

A Yes. 

Q And d i d they form p a r t of your o p i n i o n 

and testimony a t t h a t hearing? 

A Yes, they formed an important p a r t . 

Q Okay. Let's t u r n , l e t ' s save the d i s p l a y 

as a reference e x h i b i t , and l e t ' s t u r n t o E x h i b i t Number 

Two. What i s E x h i b i t Number Two? 

A E x h i b i t Number Two i s a map of the top of 

the Tubb sandstone. 

Q I n a d d i t i o n t o your o r i g i n a l geologic 
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opinions i n 1984, have you re-examined those opinions i n 

l i g h t of the available new geologic evidence that you've ex

amined i n t h i s area? 

A Yes. 

MR. KELLAHIN: Mr. Examiner, at 

th i s time we tender Miss Egg as an expert petroleum geolo

g i s t . 

MR. CATANACH: She i s so q u a l i 

f i e d . 

Q Let me have you summarize for us, i f you 

w i l l , what are the basic opinions you expressed to the Com

mission back i n 1984 concerning the s u i t a b i l i t y of spacing 

the West Bravo Dome on 640 acres? 

A After my study I concluded that the Tubb 

sandstone i s continuous across the application area, a f t e r a 

review of the logs that are available i n that area, and that 

because of that continuity there i s no reason f o r a well not 

to drain at least 640 acres. 

Q Subsequent to that o r i g i n a l opinion some 

new geologic information has come to you, has i t not? 

A Yes, i t has. 

Q And has any of that information caused 

you to change your o r i g i n a l opinion? 

A No. 

Q Let's turn to Exhibit Number Two and have 
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you now describe f o r us your geologic i n t e r p r e t a t i o n the 

structure map as depicted on t h i s display. 

A The Tubb sandstone dips to the south or 

the southeast across t h i s area. 

Q Do you see any disc o n t i n u i t y i n the 

structure or other s t r u c t u r a l features i n here that would 

cause areas i n the West Bravo Dome to be isolated one from 

the other? 

A No, there are no such features. 

Q On the display you've — on Exhibit 

Number Two you have some red dots. What do those indicate? 

A The red dots are the wells that have been 

d r i l l e d i n the area since the 1984 hearing. 

Q And have you examined information 

available from the logs for those wells? 

A Yes. 

Q And does any of that information cause 

you to change your o r i g i n a l structure map for t h i s area? 

A No. The — those logs, the information 

from those logs f i t nicely with my former i n t e r p r e t a t i o n . 

Q Let's turn now, i f you w i l l , to Exhibit 

Number Three. Would you i d e n t i f y Exhibit Number Three? 

A Exhibit Number Three i s cross section A-

A' and i t runs from the West Bravo Dome Area over i n t o the 

Amoco Unit. 
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Q And i f we look on your E x h i b i t Number 

One, i t i s the top of the two l i n e s of cross s e c t i o n running 

h o r i z o n t a l on t h a t display? 

A Yes, i t i s . 

Q A l l r i g h t , l e t ' s s t a r t w i t h the f a r 

eastern end of t h a t d i s p l a y w i t h A' and have you summarize 

what's o c c u r r i n g i n the Tubb sandstone as we move t o the 

west. 

A As we move t o the west, the Tubb 

standstone does t h i n ; however, the sands do appear t o be 

continuous u n t i l the p o i n t where they t h i n . 

Q Can you i d e n t i f y f o r us the geologic 

parameters t h a t e x i s t i n the Amoco Bravo Dome Area and how 

those geologic parameters are s i m i l a r or d i s s i m i l a r t o the 

West Bravo Dome Area? 

A Our p o r o s i t i e s , the p o r o s i t i e s between 

the two areas are s i m i l a r , roughly 18 percent. 

Our p e r m e a b i l i t y t h a t we have c a l c u l a t e d 

from our pressure t e s t i n g i s also s i m i l a r t o what they have 

c a l c u l a t e d . 

The only d i f f e r e n c e t h a t i s notable i s 

the t h i n n i n g of the net pay. 

Q I n your o p i n i o n what s i g n i f i c a n c e i s the 

t h i n n i n g of the net pay i n terms of e s t a b l i s h i n g spacing 

t h a t ' s appropriate f o r the West Bravo Dome? 
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1 xn£ tklnnlng" Las no significance. 

Q Let's turn now to Exhibit Number Four, 

and would you i d e n t i f y that cross section for us? 

A Exhibit Four i s cross section B-B', which 

also runs from the West Bravo Dome Area into the Amoco area. 

Q And i f we s t a r t with B', the far eastern 

end of the display, and move to the west through the West 

Bravo Dome area, describe for us what's occurring i n the 

Tubb sand. 

A Once again you see the sand stringers 

t h i n ; however, the same continuity exists u n t i l a point 

where those sands pinch out. 

Q What geologic opinion do you have concer

ning the continuity of the Tubb sand i n the western Bravo 

Dome insofar as you would want to d r i l l wells either on 640 

spacing or some smaller spacing i n order to encounter a l l of 

these sand stringers i n the Tubb? 

A From a review of these cross sections a 

well d r i l l e d on 640 acres should drain the — that section. 

Q W i l l i t or w i l l i t not encounter the 

same sand stringers that you would encounter i f you were 

d r i l l i n g on smaller spacing? 

A The sand stringers would be penetrated, 

a l l be penetrated by a well on 640-acre spacing. 

Q So i t ' s your opinion that we're not mis-
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sing or i s o l a t i n g s t r i n g e r s t h a t would not be produced i f we 

were t o continue w i t h 640-acre spacing i n the West Bravo 

Dome. 

A No, we would not. 

Q Let's t u r n t o E x h i b i t Number Five. A l l 

r i g h t , now we're moving a d i f f e r e n t d i r e c t i o n through the 

West Bravo Dome. I f y o u ' l l look a t E x h i b i t Number One, help 

us o r i e n t ourselves as t o how t h i s cross s e c t i o n cuts 

through West Bravo Dome. 

A E x h i b i t Five i s cross s e c t i o n C-C and i t 

runs from the northern p a r t of our West Bravo Dome Un i t down 

t o the — i n a southeasterly d i r e c t i o n o u t s i d e , t o a loca

t i o n outside the u n i t and outside the a p p l i c a t i o n area. 

Q Again describe f o r us. Miss Egg, what i s 

oc c u r r i n g as we examine the cross s e c t i o n i n t h i s manner 

through the West Bravo Dome. 

A The sands t h i c k e n as you move t o the 

southeast; however, as these w e l l s are spaced, oh, approxi

mately three t o s i x miles a p a r t , you see a great deal of 

c o n t i n u i t y s t i l l . 

Q A l l r i g h t , l e t ' s t u r n t o E x h i b i t Number 

Six and again, i f y o u ' l l use E x h i b i t One, o r i e n t us as t o 

the l i n e of cross s e c t i o n f o r E x h i b i t Number Six. 

A Cross s e c t i o n D-D' runs north/south 

through the 640-acre a p p l i c a t i o n area. 
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Q And describe f o r us what geologic opin

ions you can reach from an examination of the cross section. 

A I can conclude that the sands are contin

uous . 

Q Do you see, based upon a l l your lines of 

cross sections and your geologic examination of the West 

Bravo Dome, any geologic reason that would cause you now to 

conclude that development of the West Bravo Dome ought to be 

on something other than 640-acre spacing? 

A No, I don't. My conclusions now are the 

same as they were i n 19 84. 

MR. KELLAHIN: That concludes 

my examination of Miss Egg. That's our geologic presenta

t i o n . 

We have two other witnesses, 

one of which i s an engineer to t a l k about his reservoir sim

u l a t i o n studies that he has made of the West Bravo Dome. 

CROSS EXAMINATION 

BY MR. CATANACH: 

Q Miss Egg, are your porosities p r e t t y con

tinuous throughout the unit? 

A The magnitude of porosity? 

Q Yes. 

A Yes, fo r the most part they are. 
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Q How about the p e r m e a b i l i t i e s ? 

A Our t e s t i n g has been l i m i t e d t o a handful 

of w e l l s but as I understand the data, they are also 

there are some v a r i a t i o n s , but they are roughly the same. 

MR. CATANACH: What i s the s i g 

n i f i c a n c e of the model study area? I s there any — can 

somebody else t e s t i f y t o that ? 

MR. KELLAHIN: Yes, s i r . 

MR. CATANACH: W i l l you have 

evidence on bottom hole pressures? 

MR. KELLAHIN: There i s some 

pressure i n f o r m a t i o n a v a i l a b l e and w e ' l l have t o ask Mr. 

Hanley what use he's made of t h a t i n f o r m a t i o n . 

MR. CATANACH: I guess I don't 

have anything else a t t h i s time. 

The witness may be excused. 

MR. KELLAHIN: I've neglected 

t o do so, we would l i k e t o move the i n t r o d u c t i o n of Miss 

Egg's E x h i b i t s One through Six a t t h i s time. 

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

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

MR. KELLAHIN: Mr. Examiner, 

we'd l i k e t o c a l l Mr. Ed Hanley. 
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ED HANLEY, 

being called as a witness and being duly sworn upon his 

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

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q Mr. Hanley, for the record would you 

please state your name, sir ? 

A My name i s Edward James Hanley. 

Q Mr. Hanley, by whom are you employed and 

i n what occupation? 

A I'm employed by Citi e s Service Oil and 

Gas Corporation i n Tulsa, Oklahoma. I work i n t h e i r Produc

t i o n Technology Group and I supervise a u n i t which performs 

reservoir evaluation and simulation studies. 

Q Would you summarize for the Examiner what 

has been your educational background? 

A Yes. I received my education i n mechan

i c a l engineering from Purdue University and earned a BS de

gree i n 1973, MS i n 1975, and PhD i n 1978. 

Q Would you describe for us what has been 

your employment experience? 

A Yes. Since that time, since 1978, I've 

been employed with Cities Service O i l and Gas i n several ca-
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pa c i t i e s . 

Q Would you summarize what those capacities 

are or were? 

A Certainly. I n i t i a l l y I worked as a 

research engineer where I specialized i n well t e s t i n g 

applications, and taught our company's schools i n that area. 

Subsequently I worked i n our Houston 

o f f i c e as Region Reservoir Engineer responsible for a l l our 

reservoir a c t i v i t i e s i n the Gulf of Mexico. 

And since that time I've been employed i n 

my present po s i t i o n . 

Q At the September '84 hearing of the Com

mission i n the o r i g i n a l case that established temporary 540-

acre spacing for the West Bravo Dome, were you a witness f o r 

Ci t i e s Service O i l and Gas Corporation? 

A Yes, I was. 

Q And i n what capacity did you t e s t i f y at 

that hearing, Mr. Hanley? 

A I t e s t i f i e d as an engineering witness i n 

re l a t i o n to a reservoir study we had performed i n the West 

Bravo Dome Area. 

Q Have you continued with your reservoir 

studies for the West Bravo Dome Area? 

A Yes, I have. 

MR. KELLAHIN: We tender Mr. 
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Hanley as an expert reservoir engineer. 

MR. CATANACH: He i s so q u a l i 

f i e d . 

Q Mr. Hanley, at t h i s time I would l i k e you 

to take a moment and perhaps we can use Exhibit Number One, 

the f i r s t display, and have you discuss for us the studies 

and opinions you o r i g i n a l l y reached back i n the September, 

1984, hearing, and s t a r t with an explanation of the type of 

data that you studied f o r the o r i g i n a l hearing. 

A Well, during 1984 we conducted a number 

of t e s t s . We measured pressures and performed isochrone 

(sic) flow tests on ten wells i n the West Bravo Dome Area. 

We also performed an extended sixty-day 

long term production te s t on one well i n the West Bravo Dome 

Area. 

Using data obtained from those tests we 

evaluated several things, one being the reservoir properties 

i n the West Bravo Dome Area; second being completion e f f i 

ciencies i n those wells; and the t h i r d , appropriate drainage 

areas for the West Bravo Dome Area. 

In addition we examined data available 

from Amoco on t h e i r wells i n the Bravo Dome Area. Particu

l a r l y we looked at the long term flow tests and compared the 

results of our tes t i n g i n the West Bravo Dome Area with the 

performance of the wells i n the Bravo Dome Area. 
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Q Based upon those studies what opinions 

and conclusions did you express to the Commission i n Septem

ber of '84? 

A There were several opinions expressed, 

the primary of which were that the performance 

characteristics of the wells i n both the West Bravo Dome and 

Bravo Dome areas were very s i m i l a r . The permeabilities were 

similar and t h i s was the primary c o n t r o l l i n g factor. 

The primary difference i n the West Bravo 

Dome - Bravo Dome Area, i s that there i s a thicker pay sand 

i n the Bravo Dome Area. 

Additionally we determined that one well 

would e f f i c i e n t l y and e f f e c t i v e l y drain 640 acres. 

Q Subsequent to the September '84 order 

that established on a temporary basis 640-acre spacing f or 

the West Bravo Dome, would you describe f o r us what further 

studies you have made of the West Bravo Dome? 

A In the West Bravo Dome Area, since that 

time we have not had any s i g n i f i c a n t production on our car

bon dioxide wells but we have monitored well pressures i n 

the area. 

There has been some o f f s e t production 

from some of our wells which we have studied and we've also 

studied the long term performance i n the Bravo Dome Area to 

see i f our conclusions from 1984 were s t i l l v a l i d . 



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 

23 

Q Let's turn to an examination of how you 

have updated and refined your reservoir studies of the West 

Bravo Dome and how they have related an integrated them

selves with the Amoco Bravo Dome, and to commence that pre

sentation, l e t me ask you to take Ci t i e s Service Exhibit 

Number Seven as a s t a r t i n g point and i d e n t i f y that e x h i b i t 

for us. 

A Exhibit Number Seven i s a copy of an ex

h i b i t that was presented by Amoco a few months ago i n t h e i r 

spacing hearing for the Bravo Dome Area, and what i t shows 

i s a long-term performance on one of the wells which i s i n 

dicated by a green arrow i n Exhibit Number One. 

And the performance of t h i s well i s shown 

by the s o l i d lines on the f i g u r e . 

We show flow r a t e , flowing tubing pres

sure, and the cumulative production of the w e l l . Also shown 

on the figure i s the o r i g i n a l prediction made by Amoco as to 

the performance of t h i s w e l l . That's shown as the dashed 

l i n e . 

Q On the top t h i r d of the display the 

dashed l i n e under the s o l i d l i n e i s the Amoco projection or 

simulation of performance f o r the well? 

A That was t h e i r simulation from 1984. 

What t h e i r simulation was based on was a constant flow rate 

for the w e l l , as shown i n the lowest curve, but what subse-
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quently occurred was they produced i n t o a constant pressure 

flow l i n e , so the w e l l performed d i f f e r e n t l y than was o r i g 

i n a l l y p r e d i c t e d , and i n f a c t , i t performed b e t t e r than o r i 

g i n a l l y p r e d i c t e d . 

Q I n the rectangle there i s some r e s e r v o i r 

parameters i n d i c a t e d on the d i s p l a y . What use was made of 

those parameters? 

A Amoco then subsequently, a f t e r o b t a i n i n g 

t h i s a d d i t i o n a l data of over 1000 days i n t h e i r long term 

flow t e s t , they used t h i s parameters which they determined 

p r i o r t o 1984 t o model the performance of the w e l l based on 

the new producing c o n d i t i o n of constant wellhead pressure — 

Q Let's look — 

A — and the r e s u l t s of t h a t s i m u l a t i o n by 

Amoco i s shown i n E x h i b i t Number Eig h t . 

Q A l l r i g h t , l e t ' s t u r n now to E x h i b i t Num

ber E i g h t . We're looking a t Amoco E x h i b i t Five, which we're 

using as C i t i e s Service E x h i b i t Eight? 

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

Q A l l r i g h t . Describe f o r us what Amoco 

then d i d i n r e v i s i n g i t s E x h i b i t Four and d i s p l a y i n g t h a t 

i n f o r m a t i o n now on what they introduced as E x h i b i t Number 

Five and what we're using as E x h i b i t E i g h t . 

A E x h i b i t — our E x h i b i t Number Seven and 

E x h i b i t Number Eight show the same production performance 
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h i s t o r i e s f o r the subject w e l l . The d i f f e r e n c e on E x h i b i t 

Number Eight i s t h a t there are s o l i d l i n e s which represent 

Amoco's new performance p r e d i c t i o n f o r the w e l l , and these 

are based on c o n t r o l l i n g the f l o w i n g t u b i n g pressure. 

They show on the f i g u r e , on the lowermost 

curves, what the p r e d i c t e d performance of the w e l l would be 

f o r two drainage areas, f o r a 160-acre drainage area and f o r 

a 640-acre drainage area, and i t ' s apparent from the f i g u r e 

t h a t the ac t u a l w e l l performance matches reasonably w e l l 

w i t h the 640-acre drainage area. 

Q Have you examined the method by which 

Amoco simulated the w e l l performance and modeled i t s produc

t i o n ? 

A Yes, I have. I n f a c t , I met w i t h Amoco, 

obtained the d e t a i l e d production data and re-simulated the 

performance of t h i s w e l l using our own s i m u l a t o r s . 

Q A l l r i g h t . When you t a l k about simula

t o r s , would you describe the basic elements or components of 

a s i m u l a t i o n of w e l l performance? 

A Yes. B a s i c a l l y we're using a computer 

simulator i n t h i s case c a l l e d three dimensional, three 

phase, f i n i t e d i f f e r e n c e model, i n which we i n p u t r e s e r v o i r 

parameters such as p e r m e a b i l i t y , p o r o s i t y , water s a t u r a t i o n , 

wellbore c o n d i t i o n , and pressure, and e i t h e r by c o n t r o l l i n g 

pressure or c o n t r o l l i n g r a t e , p r e d i c t the performance of a 
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Is t h i s something you do on a regular 

basis? 

A Yes, i t i s . 

Q Were you able to put i n the reservoir 

parameters and data that Amoco supplied to you for t h e i r 

well i n the Bravo Dome Area and make your computer duplicate 

or simulate the performance that Amoco demonstrated on t h e i r 

simulation? 

A I did take the data obtained from Amoco 

and used i t d i r e c t l y without any changes i n our computer 

simulator and was able to simulate the performance of t h i s 

wel 1. 

Q A l l r i g h t , s i r , what then did you do? 

A Well, I ' l l say Exhibit Nine shows the 

performance of the well that I obtained and I've plo t t e d i t 

on the same scale as the Amoco e x h i b i t so i t would be easier 

to refer t o . 

On Exhibit Number Nine the green curve i s 

the actual well performance. The red curve i s what the 

performance of the well would — would be from our simulator 

for 640-acre spacing, and the blue curve i s what the 

performance of the well would be using 160-acre well 

spacing. 

And similar to Amoco's r e s u l t s , i t ' s 



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 

27 
clear that this well is draining 640 acres and not 160 ac

res . 

Q Having been able to duplicate Amoco's 

simulation of t h e i r well i n the Bravo Dome, and used that 

information up to that point, what then did you do i n order 

to examine Cities Services West Bravo Dome Area? 

A Okay. Our objective i n examining the 

Amoco long term performance was to v e r i f y that we could with 

our simulator predict the performance of a well with these 

characteristics over a long period of time. So the next 

step was to use t y p i c a l parameters from the West Bravo Dome 

Area and predict the well performance for d i f f e r e n t drainage 

areas over a long period of time. 

Q Let's turn to Exhibit Number Ten and have 

you i d e n t i f y for the Examiner the parameters you u t i l i z e d 

for the West Bravo Dome Area. 

A Okay, Exhibit Ten i s a l i s t of what are 

ty p i c a l or average parameters f o r the West Bravo Dome Area. 

These are the same parameters which we submitted during 1984 

i n the o r i g i n a l spacing hearing. They have not changed 

since that time. 

Would you l i k e me to read them, enumerate 

them? 

Q No, s i r , you might indicate i n what ways 

your parameters are d i f f e r e n t or vary to any material degree 
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from the parameters that Amoco used i n the Bravo Dome Area. 

A Certainly. The average net pay, as I've 

already mentioned, i s much less i n the West Bravo Dome Area 

than i n the Bravo Dome Area. Our average net pay i n the 

West Bravo Dome Area i s about 26 f e e t , whereas i n the exam

ple w e l l , which i s shown i n Exhibit Seven and Eight from the 

Bravo Dome Area, the net pay i s about 104 feet . So we're 

considerably thinner. 

The average porosity i s about the same i n 

both areas. 

The average pressure i n the West Bravo 

Dome Area i s somewhat higher than i n the Bravo Dome Area. 

The average permeabilities are about the 

same i n both areas. 

And we both have the same gas i n both 

areas, so the gas properties are i d e n t i c a l . 

Q A l l r i g h t . You take your reservoir simu

l a t i o n and put i n the West Bravo Dome parameters and what 

did i t show you? 

A Okay, the results I obtained are shown i n 

Exhibit Number Eleven. 

Q Okay, l e t ' s turn to Exhibit Eleven. 

Again show us how to read the display and then describe for 

us the conclusions you reached from that information. 

A Okay. As input data to the simulator, we 
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used the same flowing tubing pressure that Amoco had exper

ienced during t h e i r long term flow t e s t and that's shown as 

— i n the center of the f i g u r e . 

On the lower part of the figure there are 

two curves. These are predicted flow rates. The red curve 

i s the predicted flow rate for 640-acre drainage and the 

blue curve i s the predicted flow rate for 160-acre drainage 

area. 

The very top of the figure there are two 

corresponding curves, a red curve showing the cumulative 

production for 640-acre drainage, and the blue curve showing 

cumulative production f o r 160-acre drainage. 

The conclusion from t h i s performance pre

d i c t i o n i s that one well w i l l e f f i c i e n t l y and e f f e c t i v e l y 

drain 640 acres using t y p i c a l properties i n the West Bravo 

Dome Area. 

Q Having studied the Bravo Dome Area from 

t h i s p a r t i c u a l r perspective using the simulation, have you 

t r i e d any other approaches to analyzing what would be the 

appropriate spacing f o r the West Bravo Dome Area? 

A Yes, we have. There i s some production 

o f f s e t t i n g some of our — some of our wells i n the West 

Bravo Dome Area and we studied t h i s area to determine what 

that o f f s e t production, how that would impact the perfor

mance on our wells. 
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Q A l l r i g h t , l e t ' s go through and see how 

— what methodology you used to see what impact actual pro

duction was having i n the West Bravo Dome. How did you go 

about making that study? 

A Well, i n i t i a l l y we looked again to the 

Bravo Dome Area. Amoco had several pressure monitoring 

wells i n that area, which are shown i n Exhibit Number One 

with the green arrows. These wells had production from 

adjacent sections, which impacted the pressure i n t h e i r 

pressure monitoring w e l l . 

So our f i r s t step was to examine the 

reservoir performance and the pressure history i n that part 

of the reservoir to determine i f we could predict what i t 

would be i n the West Bravo Dome Area. 

Q Let's refresh the Examiner's r e c o l l e c t i o n 

about how Amoco conducted that study and l e t me d i r e c t your 

att e n t i o n to what we've marked as Citi e s Exhibit Twelve, and 

i t i s the same e x h i b i t as Amoco used as Exhibit Fifteen i n 

t h e i r hearing. 

Let me have you i d e n t i f y Exhibit Number 

Twelve. 

A Exhibit Number Twelve i s a locator p l a t 

showing the location of one of Amoco's pressure monitoring 

wells and the location of producers surrounding that w e l l . 

This i s one of four pressure monitoring 
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w e l l s t h a t Amoco had. 

Q Okay. Let's t u r n t o E x h i b i t Number T h i r 

teen now and have you i d e n t i f y t h a t e x h i b i t . 

A E x h i b i t T h i r t e e n i s again an e x h i b i t 

which was submitted by Amoco i n a recent hearing as E x h i b i t 

Number Eleven-B and what t h i s shows i s two t h i n g s . One, the 

ac t u a l pressure h i s t o r y of t h i s pressure monitoring w e l l , 

and secondly, a performance p r e d i c t i o n based on a computer 

simulator study of the area performed by Amoco. 

Q Were you also able t o make your computer 

s i m u l a t i o n of the performance of t h i s f a c t s i t u a t i o n d u p l i 

cate Amoco's r e s u l t s ? 

A Yes, we met w i t h Amoco and obtained the 

d e t a i l e d production i n f o r m a t i o n on the e i g h t w e l l s surround

ing t h i s w e l l and using t h a t as in p u t t o our r e s e r v o i r simu

l a t o r , p r e d i c t e d what the pressure change should be i n t h i s 

pressure monitoring w e l l and the r e s u l t s of t h a t p r e d i c t i o n 

are shown i n E x h i b i t Number Fourteen, where our r e s u l t s are 

very s i m i l a r t o those of Amoco and very close t o the act u a l 

performance of the pressure monitoring w e l l . 

Q Having been able t o d u p l i c a t e Amoco's 

s i m u l a t i o n of the pressure monitoring w e l l i n the Bravo Dome 

Area, d i d you i n p u t pressure parameters from the West Bravo 

Dome Area i n t o your model t o see what would occur? 

A Yes, we d i d . 
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Q A l l r i g h t , can you describe f o r us how 

that was done? 

A What was done i n the West Bravo Dome Area 

was i n i t i a l l y to examine pressures, bottom hole pressure 

measurements which were obtained i n some of our wells. 

The — I guess we're getting out of order 

here. 

Q We'll catch up with you. How about l e t ' s 

— we'll i d e n t i f y Exhibit Fifteen, simply i d e n t i f y that for 

us. 

A Okay. Exhibit Number Fifteen i s a sum

mary of bottom hole pressure measurements which were made i n 

July of t h i s year on a number of the West Bravo Dome Area 

we11s. 

Q This i s information that you put i n t o the 

simulator and see what occurs, right? 

A Well, no, that's not the way we use t h i s 

data — 

Q A l l r i g h t . 

A — but I ' l l describe that as — as we go 

along here. A l l of these pressures, i n c i d e n t a l l y , were cor

rected to a common depth so they could be compared with each 

other and that depth was 2500 feet above sea l e v e l . 

Q Let me have you i d e n t i f y Sixteen at t h i s 

point, too. 



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 

33 

A Okay, Exhibit Number Sixteen i s a summary 

of some production from a number of wells operated by Ameri

gas, which d i r e c t l y o f f s e t the pressures, the pressure 

the wells upon which we — we measured the pressure during 

July, 1987. 

Q Okay. Let's go through and i d e n t i f y — 

we'll come back to these, but l e t ' s go through and i d e n t i f y 

Exhibit Seventeen at t h i s point. 

A Okay. Exhibit Number Seventeen i s a p l o t 

showing the production combined from a l l of the wells shown 

i n Exhibit Sixteen over a period of time between 1982 and 

March of t h i s year. This data was obtained from public 

sources. 

Q A l l r i g h t , and l e t ' s go to Exhibit 

Eighteen now and i d e n t i f y the survey area. 

A Okay. Exhibit Number Eighteen, now, i s 

our — what we called our model study area or model survey 

area, and shown on t h i s e x h i b i t by the blue symbols are the 

wells which we measured the bottom hole pressures on as l i s 

ted i n the Exhibit Fifteen. 

Also shown i n the figure are the — by 

red symbols i n the f i g u r e , are the Amerigas wells upon which 

we have production data between 198 2 and 1987. 

Q Taking t h i s data, then, describe how you 

u t i l i z e d the data and how you use that information i n order 
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to model the study area. 

A Okay. What was done i n — i n t h i s model 

study, since we don't have detailed information about the 

permeabilities and reservoir properties i n each section i n 

t h i s area, we used the t y p i c a l reservoir properties for the 

West Bravo Dome Area, which are shown i n Exhibit Number Ten, 

to predict the performance, the pressure d i s t r i b u t i o n s i n 

t h i s area as these wells shown as the red symbols are pro

duced. 

Q And what results did you reach, Mr. Han

ley? 

A When we predicted the well pressures f o r 

t h i s area, as we input the h i s t o r i c a l production on these 

wells, i t resulted i n the pressure, simulated pressure d i s 

t r i b u t i o n shown on Figure or Exhibit Number Nineteen, and 

t h i s e x h i b i t can be overlain on the Exhibit Number Eighteen 

to show what sort of match we have between our measured 

pressures and the simulated predicted pressures. 

And what we f i n d i s that there i s a pres

sure, a low pressure area around the Amerigas wells, which 

one would expect, and that the pressure i s predicted to 

gradually increase away from those wells. 

And we f i n d reasonable, what I would con

sider reasonable agreement between the predicted pressures 

and the actual pressures measured at our o f f s e t wells. 
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Q Having analyzed the West Bravo Dome from 

t h i s approach, what can you ultimately conclude about the 

appropriate spacing for the West Bravo Dome Area? 

A Well, the conclusion from t h i s study i n 

the model survey area i s that we are seeing drainage from a 

few wells over a large area; that the sand i s continous over 

these areas, and that a single well can adequately and e f f i 

c i e n t l y drain 640 acres. 

Q Apart from the Amoco ex h i b i t s , Mr. Han

ley, were the balance of your e x h i b i t s , I think they're mar

ked Seven through Nineteen, were those prepared by you or 

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

A Yes, they were. 

MR. KELLAHIN: We move the i n 

troduction of Exhibits Seven through Nineteen. 

MR. CATANACH: Exhibits Seven 

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

MR. KELLAHIN: That concludes 

my examination of Mr. Hanley. 

CROSS EXAMINATION 

BY MR. CATANACH: 

Q Mr. Hanley, when you did your simulation, 

as I understand i t , a l l you did was put i n the reservoir 

parameters of the West Bravo Dome Area? 
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A That's r i g h t . In our simulation of the 

— of the — i n a study area, we simply use the t y p i c a l par

ameters for the West Bravo Dome Area. Our in t e n t was not to 

exactly match the pressures but to see i f i t was reasonable 

that the pressure p r o f i l e s we saw were due to production at 

the o f f s e t wells, and our conclusion of the work was that 

indeed i t i s due to that . 

Q Okay, C i t i e s Service doesn't have any 

production history i n any of these wells at a l l , Mr. Hanley? 

A Other than the o r i g i n a l t e s t i n g which was 

done i n 19 84, no, we don't have production on these wells. 

Q Have you done any — I guess you have 

done some reserve calculations. How do the reserves compare 

under a t r a c t i n the West Bravo Dome to the — to the Bravo 

Dome Area? 

A Well, the primary factor there i s the 

thickness and the reserves are i n d i r e c t proportion to the 

thickness. We have a s l i g h t l y higher pressure i n the West 

Bravo Dome Area but the reserves per section, due to the 

thickness, are much higher i n the Bravo Dome Area. 

Q How do you explain the difference i n 

pressure i n the two areas? 

A I don't have an explanation for that . 

There i s a, what I would consider a s i g n i f i c a n t difference 

i n pressure, and we are s t r u c t u r a l l y high to the Bravo Dome 
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Area. 

In the areas I've studied I've seen no 

evidence of — l o c a l l y over areas such as we've described i n 

our study area, no evidence of any d i s c o n t i n u i t i e s . 

So I don't have an explanation for the 

difference i n pressures. 

Q Assuming that the permeability was — was 

constant throughout the area, i t would be the same, i s that 

correct, the pressure would be pr e t t y much the same? 

A Should be. 

MR. CATANACH: Mr. Kellahin, i s 

i t your in t e n t to continue these pool rules on a temporary 

basis or — 

MR. KELLAHIN: Yes, s i r , I was 

going to ask Mr. Hanley and the next witness those ques

tio n s , but i t i s our proposal to you that we would l i k e to 

continue 640 spacing on a temporary basis. The request i s 

that that temporary period be three years a f t e r the estab

lishment of actual production. 

My t h i r d witness w i l l describe 

for you what the status i s of the project and can describe 

i n more d e t a i l than I can the reasons he's selected for that 

request. But at t h i s point we are not asking that the rules 

be made permanent, but we do believe that there are s u f f i 

cient reasons to continue on a temporary basis 640 spacing. 
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MR. CATANACH: Okay, I don't 

have anything further of t h i s witness at t h i s time. 

MR. KELLAHIN: I have a couple 

of questions to follow on Mr. Catanach's questions, Mr. Han

ley. 

REDIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q Let me address to you the amount of re

serves i n place under a section i n the West Bravo Dome ver

sus the Bravo Dome, what impact does spacing have on the 

amount of reserves i n place i n both areas? 

A Well, the main impact i s on economics. 

I f we have i n the West Bravo Dome Area s i g n i f i c a n t l y lower 

reserves per section, the economics are much more sensitive 

to the number of wells put on that section. 

Q In a simple way with a larger amount of 

reservoir i n place i n the Bravo Dome i t can support wells 

d r i l l e d on denser spacing than you could i n the Western 

Bravo Dome Area. 

A That's r i g h t , from an economic point of 

view. 

Q Let me ask you your opinions on the per

iod of time that you would recommend to the Examiner that 

the 640 spacing rules be continued. I assume i t i s your 
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o p i n i o n t h a t those r u l e s ought t o be continued? 

A Yes, i t i s , and i t ' s my op i n i o n they 

should be continued u n t i l we've obtained enough production 

data t h a t we can v e r i f y our model studies and determine t h a t 

640-acre spacing i s appropriate and t h a t i n comparison w i t h 

the Amoco production data i t took approximately three years. 

MR. KELLAHIN: That concludes 

my questions of Mr. Hanley. 

RECROSS EXAMINATION 

BY MR. CATANACH: 

Q Mr. Hanley, have you i n f a c t c a l c u l a t e d 

any economic data pursuant t o d r i l l i n g one w e l l versus two 

we l l s i n the area? 

A No, I haven't. 

MR. CATANACH: That's a l l I 

have of Mr. Hanley. 

ROBERT D. HUNT, 

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 : 

BY MR. KELLAHIN: 

Q 

DIRECT EXAMINATION 

Would you please s t a t e your name and 
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occupation? 

A My name i s Robert D. Hunt. I'm Manager 

of Engineering for Cities Service O i l and Gas Corporation. 

Q Mr. Hunt, would you summarize for the 

Examiner what has been your educational experience? 

A I received a BS degree i n petroleum en

gineering i n 1970 from the University of Oklahoma. 

Q And would you summarize fo r us what has 

been your employment experience as an engineer? 

A Since graduation I've been employed by 

Cit i e s Service i n various capacities beginning with assign

ment i n Oklahoma City as Production Engineer through 1972, 

at which time I worked i n reservoir engineering through 

1975, at which time I worked at a — was transferred to Tul

sa, Oklahoma, i n a special d r i l l i n g operations group for a 

year. I went to Denver i n 1976 as a Region Petroleum Engi

neer. I moved on to G i l l e t t e , Wyoming, as a Unit Production 

Manager with our secondary recovery u n i t there, where I 

stayed u n t i l 1980. I moved i n 1980, stayed there u n t i l '86, 

and through June '86 through February of '87 I was Produc

t i o n Manager of the Rocky Mountain Region, and since Febru

ary of t h i s year I've served i n my present capacity. 

Q Describe f o r us your present responsbili-

t i e s for your company insofar as i t affects the West Bravo 

Dome Area of Harding, Quay, and Union Counties, New Mexico. 



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 

41 
A Our o f f i c e i n Midland i s responsible for 

overseeing that area. Our engineering s t a f f which Miss Egg 

works i n reports to me and I oversee t h e i r a c t i v i t i e s , 

which includes the general monitoring of these types of 

projects, such as West Bravo Dome. 

MR. KELLAHIN: We tender Mr. 

Hunt as an expert petroleum engineer. 

MR. CATANACH: He i s so q u a l i 

f i e d . 

Q Mr. Hunt, l e t me have you describe for us 

what the current status i s of Ci t i e s Service O i l and Gas 

Corporation's operation of the West Bravo Dome Unit Area 

and then l e t me ask you some follow-up questions. 

A Okay. Currently, of course, the present 

status of operations i s that we have not, unfortunately, 

been able to develop the West Bravo Dome any further than we 

had developed that u n i t i n 1984, and at that time the plans 

were to develop the West Bravo Dome to provide C02 for us 

and our working i n t e r e s t owners i n the West Bravo Dome for 

EOR projects throughout the Permian Basin. 

Of course we a l l re a l i z e what happened to 

the price of o i l and the precipitous decline of the price 

put the EOR projects on the shelf, which ultimately resulted 

i n the lack of a market for C02 from West Bravo Dome. 

Q Let me have you describe f o r us the state 
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of planning and development apart from actual d r i l l i n g and 

production, the state of the planning for the u n i t i n order 

to produce and market the C02 from West Bravo Dome? 

A We have made and are continually updating 

the plans for development of West Bravo Dome, even as recent 

as the l a s t two or three months, we have dusted o f f the 

plans for evaluating the economics of development of West 

Bravo Dome, which would include the laying a 16-mile pipe

l i n e over to the Amoco Bravo Dome Area i n s t a l l a t i o n of a 50-

to-75 m i l l i o n cubic feet a day plant compression s i t e , and 

of course, the f u l l development of the West Bravo Dome would 

require some additional d r i l l i n g and i n s t a l l a t i o n of gather

ing f a c i l i t i e s . 

This type of planning we are doing con

currently looking at the economics of developing Bravo Dome 

to provide C02 for EOR projects which we believe, depending 

on what the price of o i l does, could be on the upswing over 

the next two or three years. 

We are d i r e c t i n g ourselves towards being 

able, hopefully, to provide C02 from West Bravo Dome to our

selves and our working i n t e r e s t owners i n the time frame of 

late 1990. Of course t h i s depends on a l o t of things, what 

the price of o i l does and some of the other factors that are 

going to a f f e c t how fast we can get West Bravo Dome devel

oped, e l e c t r i c service, et cetera. 
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Q Is 640-acre spacing for the West Bravo 

Dome and the continuation of those temporary rules an i n t e 

gral part of Cities Service's a b i l i t y to produce and market 

the C02 from t h i s area? 

A Oh, we c e r t a i n l y , d e f i n i t e l y economical

l y , would not be able to develop West Bravo Dome on any more 

dense spacing. 

Q Do you have a recommendation to the Exa

miner as to what period of time you would request he con

tinue the temporary rules for the 640-acre spacing i n the 

West Bravo Dome? 

A I would concur with Mr. Hanley*s recom

mendation that the temporary rules be maintained as they are 

u n t i l such time as we are able to v e r i f y with hard facts our 

simulation studies, and i t appears as though that would be 

approximately three years a f t e r the beginning of production. 

MR. KELLAHIN: That concludes 

my examination of Mr. Hunt, Mr. Catanach. 

CROSS EXAMINATION 

BY MR. CATANACH: 

Q Mr. Hunt, when do you anticipate s t a r t i n g 

to s e l l (not c l e a r l y understood.) 

A Well, as I said, the timing of develop

ment of West Bravo Dome depends, i f we started r i g h t now we 
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would be t a l k i n g one to three years to obtain a power 

source, so we have put money on our budget request for 1988. 

We're going through our budget process r i g h t now. We are 

not sure how we're going to shake out with being able to 

fund and develop West Bravo Dome. 

I t ' s my understanding that some of our 

working i n t e r e s t owners i n Bravo Dome would l i k e to take gas 

by no la t e r than late 1990, and I would — I feel l i k e that 

i t w i l l probably take that length of time i n order to do the 

types of things that i t w i l l take to get that project on 

l i n e , plant design, obtaining e l e c t r i c a l contracts, that 

type of thing. 

Q So we're t a l k i n g a period of f i v e years 

from now, or something? 

A Probably, before we can actually see the 

kinds of pressure drops that would v e r i f y beyond any doubt 

that — that we are i n fa c t draining i n excess of 640 acres. 

Q Why do you fe e l you need a three year 

evaluation period? 

A We were basing that based on our 

simulation studies of being able to have substantial 

pressure drops. That's more or less what we've predicted. 

I t didn't look as though i f we elected one year production 

i t was enough, you know, to j u s t stand r i g h t out and prove 

our contention. 
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Q Mr. Hunt, are you under any kind of 

d r i l l i n g constraints i n the u n i t as far as — or d r i l l i n g 

commitments? 

A I believe, I believe we do have one or 

two leases w i t h i n the u n i t where we have some — some 

d r i l i n g commitment. I'm not f a m i l i a r with that, the land 

s i t u a t i o n very w e l l , but I think we have one section where 

there's a problem and the rest of the — rest of i t i s 

around 1992, I think, before we need to have some leases 

going (inaudible). 

Q Is t h i s mostly Federal acreage? 

A I t ' s approximately what percent — l e t ' s 

see, approximately, i t ' s less than — a l i t t l e over 10 

percent Federal acreage r i g h t now. 

No, excuse me, I'd l i k e to correct 

myself. 

When the u n i t was o r i g i n a l l y formed we 

had less than the mandatory — we had less acres, Federal 

acres, than what was required f o r i t to be a Federally 

supervised u n i t , which — and ult i m a t e l y , with an expansion, 

there were some additional Federal acres included, which, I 

think i t ' s resulted i n the majority of the acreage being 

Federal acreage. 

MR. CATANACH: I don't think I 

have any more questions of the witness. 
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Are there any other questions 

of t h i s witness? I f not, he may be excused. 

MR. KELLAHIN: Mr. Examiner, 

that concludes our presentation for Ci t i e s Service. 

MR. TAYLOR: We have a telegram 

we'll put i n the record, I (unclear) received i t yet, from 

Ted Hart, who I assume represents Armand Smith and he i s 

protesting C i t i e s Service's application and he's protesting 

the extension of temporary rules. He says they should be 

made permanent and spacing should be put on 320 acres and 

the application should be denied f o r lack of development, 

but I guess he didn't appear and didn't f i l e anything, so 

we'll j u s t put that telegram i n the f i l e . 

MR. CATANACH: Are there any 

other statements or comments to be made at t h i s time? 

MR. HEFLEY: Yes, s i r , I'd l i k e 

to make a statement on behalf of Amerada Hess Corporation. 

MR. CATANACH: Go ahead, s i r . 

MR. HEFLEY: My name i s Jim 

Hefley. I'm the Manager of the Carbon Dioxide Supply for 

the Amerada Hess Corporation. 

Amerada Hess i s a working i n 

terest owner i n the West Bravo Dome Carbon Dioxide Unit, as 

well as Bravo Dome, and i s currently taking product i n the 

amount of about 85-million a day from t h i s area of New Mex 
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ico f o r use i n Amerada Hess operated and j o i n t venture EOR 

projects i n West Texas. 

We support the findings of 

Citi e s Service and believe that 640-acre spacing i s essen

t i a l to the establishment of long term supplies for our mar

kets and i s also essential for the economic development of 

the project. 

Carbon dioxide business i s very 

competitive. I f the f i e l d would be d r i l l e d on less than 640 

acres, I'm quite concerned that i t would make the product 

non-competitive f o r use i n the West Texas markets. 

Our present plans are to add 

projects i n West Texas, commencement with firming of o i l 

prices s t a r t i n g i n 1989, whereby we should be able to take 

the product, from t h i s product i n late 1989 or 1990. 

That's the end of my statement. 

MR. CATANACH: Thank you. 

Are there any other statements 

at t h i s time? 

Is there anything further i n 

Case 8352? 

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

advisement. 

(Hearing concluded.) 
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EXAMINER STOGNER: I ' l l c a l l the next 

case, No. 8352, which i s i n the matter of s a i d 

case being reopened pursuant to the p r o v i s i o n s of 

D i v i s i o n No. R-7737-A, which order e s t a b l i s h e d 

temporary s p e c i a l r u l e s and r e g u l a t i o n s for the 

West Bravo Dome Carbon Dioxide Gas Area i n 

Harding County, New Mexico, which included a 

p r o v i s i o n for 640-acre spacing u n i t s . 

Because production h i s t o r y from 

these w e l l s i s s t i l l not a v a i l a b l e and si n c e 

there i s no apparent b a s i s for making any 

permanent d e c i s i o n on t h i s pool at t h i s time, Oxy 

USA, I n c . -- I'm sorry -- yes, Oxy USA, I n c . , 

which i s now the company which took over C i t y 

S e r v i c e O i l & Gas Corporation, which was the 

o r i g i n a l a p p l i c a n t i n t h i s case, has fu r t h e r 

requested that i n the ob j e c t i o n -- I'm sorry --

in the absence of o b j e c t i o n that these current 

r u l e s , i n c l u d i n g the 640-acre spacing u n i t s , be 

continued for a period of two years following the 

date of f i r s t production from that pool. 

I'm going to c a l l at t h i s time for any 

appearances and/or testimony or statements. 

MR. KELLAHIN: Mr. Examiner, I'm Tom 

K e l l a h i n of the Santa Fe law firm of K e l l a h i n , 
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K e l l a h i n & Aubrey. I'm app e a r i n g today on b e h a l f 

of Oxy USA, I n c . , i n sup p o r t of our motion. 

EXAMINER STOGNER: Are t h e r e any o t h e r 

appearances? Are t h e r e any o b j e c t i o n s ? 

There b e i n g none, thank you, Mr. 

K e l l a h i n . T h i s case, 8352, w i l l a t t h i s time be 

taken under advisement t o c o n s i d e r e x t e n d i n g the 

c u r r e n t p o o l r u l e s f o r an a d d i t i o n a l time t o 

extend two years past the date of f i r s t 

p r o d u c t i o n from t h i s p o o l . 

Case 8352 w i l l be taken under 

advisement. 

(And the proceedings were concluded.) 
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