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The F r u i t l a n d Formation i n t h e area south ot t h e proposed d i v i d i nq 

l i n e i s c u r r e n t l y p r i m a r i l y developed on 160-acre s p a c i n g . The p r i m a r y 

o b j e c t i v e of much of t h e s h a l l o w - d e p t h d r i 1 1 i nq i n t h i s area i s t h e 

P i c t u r e d C l i f f s f o r m a t i o n which i s a l s o c u r r e n t l y developed on 160-acre 

spacing. H i s t o r i c a l l y , p r o d u c t i o n from these f o r m a t i o n s has been 

commingled downhole i n o r d e r t o enhance the econamies af d r i 1 1 x n g ana 

pro d u c i n g w e l l s i n t h e area. With s p a c i n g f o r t h e two f o r m a t i o n s 

u n i f o r m , downhole commingling has proven t o be r e l a t i v e l y s i m p l e from 

an a d m i n i s t r a t i v e p e r s p e c t i v e — p r i m a r i l y because i t i s extreme!v 

unusual f o r ownership t o be segregated v e r t i c a l l y . , With ownership of 

th e two f o r m a t i o n s common, a d m i n i s t r a t i v e a p p r o v a l of r e q u e s t s * or 

downhole comrningling i s commonplace. T h i s has r e l i e v e d o p e r a t o r s of 

th e t i m e and expense of a h e a r i n g b e f o r e t h e New Mexico O i l 

C o n s e r v a t i o n D i v i s i o n (NMOCD) t o o b t a i n a p p r o v a l f o r downhole 

commi nq 1 i n g . The p r a c t i c e of comp 1 e t i nq -and p r o d u c i nq w e l i s i n t.hi s 

manner has not c r e a t e d a l l o c a t i o n of p r o d u c t i o n problems or c o r r e l a t i v e 

r i g h t s problems because spac i n g and, c o n s e q u e n t l y , ownership of t h e two 

t a r n a t i o n s has been u n i f o r m . 

I f spacing f o r t h e F r u i t l a n d f o r m a t i o n i n t h e area south of t h e 

proposed demarcation l i n e i s changed from 160 acr e s t o 320 a c r e s , then 

a d m i n i s t r a t i v e problems, a l l o c a t i o n problems, and c o r r e l a t i v e r i g h t s 

problems w i l l begin t o surface,, The ownership of t h e two f o r m a t i o n s 

may no longer be u n i f o r m . I n f a c t , t h i s would be a common s i t u a t i o n . 

I f not u n i f o r m , then r e q u e s t s f o r downhole commingling w i l l be g r a n t e d 

o n l v a f t e r i n c u r r i n g t h e t i m e and expense of n o t i c e and h e a r i n g . T h i s 

i s an a d m i n i s t r a t i v e burden, both f o r t h e NMOCD and t h e o p e r a t o r . In 

a d d i t i o n , a c c u r a t e and e q u i t a b l e a l l o c a t i o n of p r o d u c t i o n between t h e 

f o r m a t i o n s becomes a c r i t i c a l process under c i r c u m s t a n c e s i n which 
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ownership i s not common. A l l o c a t i o n i s not an exact process and the 

po t e n t i a l t o r abuse e x i s t s . Non'-uniform ownership of t h e two forma 

tion;:; may' a l s o p r o v i d e a s e t t i r i a i n which v i o l a t i o n ot c o r r e l a t i v e 

r i g h t s i s more i i k e l v t o occur. For example, i n t h e Chaco area, where 

the main F r u i t l a n d c o a l i s l o c a t e d j u s t on top ot t h e P i c t u r e d C l i f f s 

f o r ni at. i o n . t h e common p r a c t i c e o f f r a c t u r e s t i m u l a t i n g t h e P i c t u r e d 

C l i f f s f o r m a t i o n commonIv r e s u l t s i n d r a i n a g e of gas from t h e F r u i t l a n d 

c o a l , t h e r e b y damaging t h e c o r r e l a t i v e r i g h t s of t h e owners of t h e 

F r u i t l a n c f o r m a t i o n . T h i s i s a p o t e n t i a l problem r e g a r d l e s s of whether 

t h e t.wo f o r m a t i o n s are commingled downhole or completed and produced 

separate!v. 

Another p o s s i b l e problem, f o r example, t h a t c o u l d a r i s e i f t h e 

v e r t i c a l l i m i t s are c o n t r a c t e d t o exclu d e t h e F r u i t l a n d c oal zone and 

320-acre spac i n g i s g i v e n t o t h e F r u i t l a n d c o a l i n t h e WAW F r u i t l a n d -

P i c t u r e d C l i f f s pool,, would be t h e case where i n a g i v e n w e l l you c o u l d 

have a F r u i t l a n d sand w i t h 160-acre s p a c i n g o v e r l y i n g a F r u i t l a n d c o a l 

w i t h 320-acre spacing o v e r l y i n g t h e P i c t u r e d C l i f f s sand w i t h 160-acre 

sp a c i n g , T h i s would g e n e r a l l y be a case of a pool w i t h i n a p o o l , 

having d i f f e r e n t s p a c i n g , and ve r y l i t t l e c o n t r o l , , c o m p l e t i o n - w i s e , :o 

produce t h e s e zones s e p a r a t e l y , I f t h e F r u i t l a n d c oal was spaced 160 

acres i n t h i s s i t u a t i o n , a t l e a s t t h e c o r r e l a t i v e r i g h t s q u e s t i o n i n 

t h i s s i t u a t i o n would n o t be such a problem. 

I t was suggested by i i r , Chaves t h a t i f an o p e r a t o r i s found t o 

have f r a c t u r e s t i m u l a t e d i n t o t h e F r u i t l a n d c oal w h i l e c o m p l e t i n g t h e 

P i c t u r e d C l i f f s f o r m a t i o n and th u s produces gas from both f o r m a t i one, 

then t h e o p e r a t o r s h o u l d have t h e o p p o r t u n i t y t o come i n t o compliance 

w i t h t h e r e g u l a t i o n s . T h i s would be a near i m p o s s i b l e t a s k t o do 



p h y s i c a l l y o t h e r than s i m p l y p l u g g i n g t h e w e l l . The o t h e r p o s s i b i l i t y 

would be t o r e a d j u s t ownership, c o s t s , and revenue d i s t r i b u t i o n f o r t h e 

w e l l which would be v e r y d i f f i c u l t t o do. 

The p o t e n t i a l problems I have i d e n t i f i e d i l l u s t r a t e t h e k i n d s of 

problems t h a t may s u r f a c e i f spacing f o r t h e F r u i t l a n d f o r m a t i o n i n t h e 

area south of t h e proposed d i v i d i n g l i n e i s changed from 160 acres t o 

320 acres,, I have not attempted t o d e s c r i b e a l l p o t e n t i a l problems. 

Other' Drool ems, such as t h e a l l o c a t i o n of c o s t s of o p e r a t i o n s between 

t h e owner's of t h e two f o r m a t i o n s under c i r c u m s t a n c e s i n which ownership 

i.s not common, are f o r e s e e a b l e as I ve j u s t p o i n t e d o u t . However,, most 

of these k i n d s of problems can be avoided s i m p l y by m a i n t a i n i n g 

160-acre spacing f o r t h e F r u i t l a n d f o r m a t i o n i n t h e area south of the; 

proposed d i v i d i n g l i n e . 



E x h i b i t #11 i s a l i s t of gas a n a l y s e s taken from w e l l s i n t h e San 

Juan Basin. The purpose of t h i s e x h i b i t i s t o demonstrate t h a t 

F r u i t l a n d coal pas south of t h e proposed demarcation l i n e can be 

d i s t i n g u i s h e d from P i c t u r e d C l i f f s gas, and F r u i t l a n d c o a l gas south of 

t h i s l i n e i s not s i m i l a r i n c o m p o s i t i o n t o F r u i t l a n d coal gas n o r t h of 

t h e demarcation l i n e . 

E x h i b i t #11 c o n s i s t s of 4 pages of gas a n a l y s e s , t h e m a j o r i t y or 

which are from w e l l s south of t h e proposed l i n e of demarcation,, The 

f i r s i : page of E x h i b i t #1 i i s a summary t a b l e showing t h e average nor nal 

m o l e c u l a r % components f o r 79 gas a n a l y s e s taken from w e l l s south of 

t h e demarcation which a r e e i t h e r p e r f o r a t e d i n t h e F r u i t l a n d coal or 

p o s s i b l y p r o d u c i n g F r u i t l a n d coal gas from P i c t u r e d C l i f f s p e r f o r a ­

t i o n s . Also presented on page 1 of E x h i b i t #11 i s average gas a n a l y s i s 

d a ta from t h e Cedar Hi 1 1 - F r u i t l a n d basal c o a l f i e l d whi ch was taken 

f r ofii Dec ker , e t a 1 ' s paper e n t i t l e d " Geo 1 og y , 6eoc h em i s t r y , Reser vo i r 

Engi p e e r i n g and Completion Methods a t t h e Cedar H i l l F i e l d , San •Juan 

County, New Mexico: A F i e l d Study of C l a s s i c Coal D e g a s i f i c a t i o n 

B e havior", which was p r i n t e d i n t h e g u i d e book f o r Geology and Coal-Bed 

Methane Resources of t h e N o r t h e r n San Juan Basin, Colorado and New 

Mexico Symposium which was h e l d i n June 1988. The r e m a i n i n g pages of 

Ex h i fo i t #11 are t h e i n d i v i d u a l gas a n a l y s e s used t o come up w i t h t h e 

a. ver ages on page 1 of E x h i b i t #1.1. 

A, A t o t a l of 79 gas analyses were examined •- mainly from WAW and 

South Gallegos F r u i tland-P.C. w e l l s , 

B. These w e l l s a r e commonly p e r f o r a t e d i n F r u i t l a n d c o a l . 

F r u i t l a n d sand. P i c t u r e d C l i f f s sand or any c o m b i n a t i o n of 



C. To determine and average gas a n a l y s i s t o r t h e a r e a , I grouped 

gas a n a l y s i s t o g e t h e r by BTU v a l u e s , and i t was t h e n o b v i o u s 

how F r u i t l a n d gas and P i c t u r e d C l i f f s gas s e p a r a t e d a p a r t from 

r ic t i o t h e r , The summarv r e s u l t s shown on t h e f i r s t page of 

E x h i b i t #11 g i v e t h e r e s u l t s of t h e s e g r o u p i n g s . 

D. 1 ve l i s t e d these averages as average F r u i t l a n e dominated gas 

and average P.C. dominated oas because I m not sure these 

analyses are 1007 F r u i t l a n d or 1007 P.C, ( c o u l d s t i l l be a 

m i x t u r e ) , but average a n a l y s i s g i v e n f o r each zone i s 

d e f i n i t e l y dominated by gas from t h a t zone. 

D. R e s u l t s . (Note from, t h e Summary on page 1 of E x h i b i t #11), 

LCAiitlajid vs. P i c t y r e d . _CI.i_ff s 

Avg. BTU 1023 1139 

Avg, Methane 957 887 

Avg. Ethane 27. 67. 

Avg. S.G. .59 „ 66 

Avg. C1/CI-5 .97 .39 

( R a t i o of methane gas t o 

t o t a l hydrocarbon gas) 

Avg, CO^ 1.37 0.97 

The c o m b i n a t i o n gas a n a l y s i s v a l u e s shown f a l l between t h e F r u i t l a n d 

dominated gas averages and t h e P.C. dominated gas averages and p r o b a b l y 

r e p r e s e n t a s p l i t mixture- of t h e two f o r m a t i o n gases i n t h o s e w e l l s . 

Note, a t t h e bottom of t h e page, t h e F r u i t l a n d c o a l gas a n a l y s i s 

averages from t h e Cedar H i l l f i e l d (which i s n o r t h of demarcation 

l i n e ) . These numbers are d r a s t i c a l l y d i f f e r e n t from those south of t h e 

d e rn a r c a t. i o n 1 i n e f o r t h e F r u i t l a n d c o a 1 gas. 



Avg . C0 3 1 . 37 67 

Avg- BTU 1023 951 

Avg. Methane 957 947 

Avg, Ethane 2,27 0.27 

Avg. 3.Q. .59 .61 

Avg. C l / C i 5 „97 i.00 

I t i s a l s o i n t e r e s t i n g t o r e c o g n i z e t h a t t h e F r u i t l a n d c o a l south of 

t h e demarcation l i n e tends t o produce gas w i t h very l i t t l e t o no water 

p r o d u c t i o n a t a l l . These are d r a s t i c a l l y d i f f e r e n t p r o d u c t i on charac 

t e r i s t i c s than i n t h e Cedar H i l l f i e l d . Note t h a t R i c e , e t a l p r i n t e d 

a paper on F r u i t l a n d c oal gas a n a l y s i s i n t h e same guide book I 

mentioned e a r l i e r which s t a t e s t h a t F r u i t l a n d c oal gas i n t h e s o u t h e r n 

p a r t of t h e b a s i n e x h i b i t s d i f f e r e n t gas c h a r a c t e r i s t i c s than gas 

a n a l y s i s i n t h e n o r t h e r n p a r t of t h e b a s i n . My study r e p r e s e n t s g u i c e 

a few more data p o i n t s on s o u t h e r n w e l l s than Rice examined, and h i s 

f i n d i n g s seem t o h o l d t r u e . Rice's paper i s e n t i t l e d " I d e n t i f i c a t i o n 

a n d S i g n i t i c a n ce of C o a 1 -- B e d G a s , S a n J u a n B a s i n , N o r t h w e s t e r n N e w 

Mexico and Southwestern Colorado. I ' d l i k e t o a l s o add here t h a t t h e 

gas a n a l y s i s presented by Mr, Bush and t h e gas c o m p o s i t i o n study 

presented by Mr. Craney f o r F r u i t l a n d c o a l f i t v e r y w e l l w i t h t h e 

averages f o r t h e Cedar H i l l f i e l d and t h e area n o r t h of t h e l i n e of 

d e m a r c a t i o n , not wi t h t h e averages f o r t h e area south of t h e 1i ne of 

demarcat i on„ 

E l L h i b i t #12 

E x h i b i t #12 i s a map of t h e F r u i t l a n d f o r m a t i o n o u t c r o p i n t h e San 

Juan Bas 1 n showi ng contour s of coal i sor ef I e c t ance t h r o u a h o u t t I te Sa11 

Juan Basin. T h i s map was reproduced from Rice's paper I j u s t 



menti oned. T h i s map i s pr e s e n t e d t o i n d i c a t e t h e l o c a t i o n of t h e gas 

a n a l y s i s samples used t o c a l c u l a t e t he average gas c h a r a c t e r i s t i c s i n 

E x h i b i t #11 wi t h r e l a t i o n t o t h e l i n e of d e m a r c a t i o n . I have l a b e l e d 

the number of F r u i t l a n d c o a l dominated qas w e l I s , P,C, dominated gas 

w e l l s , and co m b i n a t i o n oas w e l l s per s e c t i o n on t h i s map. Mote a l s o 

the l o c a t i o n of t h e Cedar H i l l basal coal f i e l d which i s marked as 

Area. E on Rice's map and marked as a s o l i d area i n t h i s e x h i b i t . 

§:?.Lhi.bit....#13 

D e c l i n e Plot, t o s u p p o r t t h a t t h e r e i s no d r a i n a g e i n t e r f e r e n c e on 

160-acre spacing i n t h e F r u i 1 1 and—P„C, Formation i n South Gallegos 

f i e l d . 

This e x h i b i t shows t h e d e c l i n e t r e n d s f o r 4 combined F r u i 11 and -

P.C. prod u c e r s i n t h e South Gallegos f i e l d . These w e l l s are t h e Nassau 

#5. #6, #7 and #8, l o c a t e d i n S e c t i o n 36 of T27N, R12W, and operated by 

Jerome P. McHugh. 

The bottom c u r v e i s a r u n n i n g average p r o d u c t i o n p l o t of t h e 

Nassau #5 w e l l which s t a r t e d p r o d u c i n g i n l a t e 1973. The upper curve; 

i s a combined r u n n i n g average p r o d u c t i o n p l o t of t h e Nassau. #6, #7 and 

#8 wel1s which began p r o d u c i n g i n 1977. 3-month r u n n i n g average 

p r o d u c t i o n was used t o ge n e r a t e both curves t o smooth out p r o d u c t i o n 

data on t h e curves due t o p r o d u c t i o n r a t e v a r i a t i o n s t h r o u g h o u t t h e 

year s- „ 

The Nassau #5 has an e s t a b l i s h e d d e c l i n e t r e n d which d i d not v a r y 

t h r o u g h o u t i t s p r o d u c t i o n l i f e , even w i t h t h e l a r g e p r o d u c t i o n volumes 

taken from t h e 3 160-acre o f f s e t w e l l s . The t o t a l p r o d u c t i on from a l l 

4 w e l l s i s now over 2 BCF of gas. A i l of these w e l l s were p e r f o r a t e d 

i n t h e F r u i t l a n d c o a l . The gas analyses f o r t h e s e wel1s were e i t h e r 

F r u. I 11 a n d d o m I n a t e d g a s o r c o m b i n e d g a s f r o m t h e g a s a n a l y s i s s t u. d y 



presented i n E x h i b i t #11. I t i s i n t e r e s t i n g t o note t h a t t h e s e wel1s 

a i l have p r o d u c t i o n d e c l i n e s and make small amounts of water, or no 

water a t a l l . This i s not c l a s s i c c oal aas r e s e r v o i r behavior'. But 

t h i s i s a good example of no i n t e r f e r e n c e t a k i n g p l a c e on 160-acre 

spaced w e l l s p r o d u c i n g a l l or a l a r g e p a r t of t h e i r aas from t h e 

F r u i t l a n d c o a l . 320 acre spacing would d e f i n i t e l y not be a p p r o p r i a t e 

i n t n i s area. 


