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STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

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

23 November 1982 

EXAMINER HEARING 

IN THE MATTER OF: 

The a p p l i c a t i o n of Four Corners Gas 
Producers Association f o r designation 
of a t i g h t f o r m a t i o n , Rio A r r i b a and 
Sandoval count i e s , New Mexico. 

CASE 
7746 

BEFORE: Richard L. Stamets 

TRANSCRIPT 01- HEARING 

A P P E A R A N C E S 

For the O i l Conservation 
D i v i s i o n : 

For the Applicant: 

W. Perry Pearce, Esq. 
Legal Counsel to the D i v i s i o n 
State Land O f f i c e Bldg. 
Santa Fe, New Mexico 87501 

W i l l i a m F. Carr, Esq. 
CAMPBELL, BYRD, & BLACK P. A. 
Jef f e r s o n Place 
Santa Fe' New Mexico 87501 
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A P P E A R A N C E S 

For Turner Prod. Co.: Ernest L. P a d i l l a , Esq."' 
. P.. 0. Box 2523 • 

Santa Fe, New Mexico 87501 

I N D E X 

KEVIN McCORD 

Di r e c t Examination by Mr. Carr 

Cross Examination by Mr. Stamets 
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. • MR. STAMETS: W e ' l l c a l l n e x t Case 

7746. ' 

MR.' PEARCE: ' That-case i s on the 

a p p l i c a t i o n of Four' Corners Gas Producers Association f o r 

designation'of a t i g h t formation, Rio A r r i b a -and Sandoval 

Counties , New' Mexico.. . 

MR. CARR: May i t please the Exam

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

Byrd,.and Black, P. .A., of Santa Fe, appearing on. behalf of 

Four Corners Gas Producers Association. 

' I have one witness who needs t o be sworn. 

MR. STAMETS:1 Any other appearances? 

MR. PADILLA: Mr. Examiner, Ernest 

L. P a d i l l a on behalf of• Turner Production Company, Dallas, 

Texas. 

• - • I have no witnesses. 

••' .. , " MR. STAMETS: Any others? 

.--,.;.,' :• - (TfJitness sworn.) " ' • 

KEVIN McCORD 

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. CARR: ' - • 

Q. . . ; W i l l you s t a t e your f u l l .name and place of 

residence? • ' •'.-"• 

A. • . . .•" Kevin McCord,' Farmington,- New Mexico. 

Q. ' Mr. -McCord, by whom. are you employed? 

A. : I am a consultant a c t i n g f o r the Four Corners 

Gas Producers.Association. 

•. Q. And i n what capacity have you been employed? 

A. As a petroleum engineer t o present t h i s 

r e p o r t . ' '_:< 

0, ' Have you pr e v i o u s l y - t e s t i f i e d before t h i s 

Commission or one of i t s examiners• •and had your c r e d e n t i a l s 

as, a •petroleum engineer accepted and made a matter of record? 

• , A. ' _ I have'." .. 

. Q. ' ' Are you f a m i l i a r with, the a p p l i c a t i o n of 

Four.Corners Gas Producers Association i n t h i s case? 

A. . ,, . Yes, I am.'" . . 

Q. Are you f a m i l i a r w i t h the subject, area? 

A. • I am. 

MR. CARR:- Are the witness"' q u a l i 

f i c a t i o n s acceptable? 

MR. STAMETS: They are. 
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0- ;. , Mr . McCord, what i s " Four Corners seeking 

w i t h t h i s a p p l i c a t i o n ? 

..A. .'The Four Corners Gas "Producers Association 

i s applying f o r p o r t i o n s pf the B a l l a r d P i c t u r e d . C l i f f s and 

South Blanco P i c t u r e d C l i f f s Gas Pool t o be designated as a 

t i g h t formation under Section. 7 of the Natural Gas P o l i c y 

Act of 1978. . '' " " • 

The proposed .Five Lakes Canyon Tight" Gas 

Area i s located i n the southeastern.portion ,of the San Juan 

Basin.' The area i s located i n Rio Arriba' and Sandoval .Countie 

approximately f o r t y miles- southeast of the-town" of Bloomfield 

•in northwestern New Mexico'.-. . 

;Q. "f Have you prepared c e r t a i n e x h i b i t s f o r i n 

t r o d u c t i o n , i n > ; t h i s case? " ' . . 

;. -, - Ti.: "- Yes, I have. "'. 

'' . ' v' Q. • /Have.-these exhibits, p r e v i o u s l y been submitted, 

t o the O i l Cpnservation'Division and Minerals.Management Ser

vice-, as. required by -Oil Conservation Commission rules? 

" ' • ; •" A. .. ' Yes ," they have.. '- , , 

;-Q. '. W i l l , you .please r e f e r t o what has been marked 

f o r i d e n t i f i c a t i o n as E x h i b i t 'Number'One, ex p l a i n what t h i s 

is. and what i t shows? .-''.-•-

. A. E x h i b i t ' Number'. One displays: the proposed 

Five' Lakes'Canyon Tight Gas Area map 'on a.map showing the 
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Pic t u r e d C l i f f s formation w e l l s i n the San Juan.Basin. 

The Five Lakes Canyon T i g h t Gas Area include 

approximately 234,240 acres. 

0. Generally, how does the Pi c t u r e d C l i f f s 

formation i n t h i s proposed area q u a l i f y f o r designation as 

a t i g h t formation? 

A. The Pi c t u r e d C l i f f s formation i n t h i s Five 

Lakes Canyon Area meets the c r i t e r i a e s t ablished i n Section 

107 of the Natural Gas P o l i c y Act of 1978, i n t h a t the e s t i 

mated average i n s i t u gas p e r m e a b i l i t y throughout the pay 

sect i o n i s expected t o be 0.1 m i l l i d a r c y or less; the s t a b i 

l i z e d gas production' rates without s t i m u l a t i o n at atmospheric 

pressure .of these gas w e l l s are not expected t o exceed the 

maximum allowable production r a t e of 79 Mcf pf gas per day 

for. an average depth/of 2685 f e e t t o the 'top of the Pi c t u r e d 

C l i f f s formation i n , t h i s area, and no w e l l d r i l l e d t o .the 

P i c t u r e d C l i f f s • f o r m a t i o n i n t h i s area i s expected t o produce 

more; than :5 .barrels'of crude . o i l per day p r i o r t o st i m u l a 

t i o n . 

0. W i l l you review t o E x h i b i t Number Two and 

review t h i s - f o r the Examiner? 

A. E x h i b i t - Number Two -- i t ' s i n your f o l d e r 

there ^- E x h i b i t Number Two i s a P i c t u r e d C l i f f s formation 

completion and production map of the proposed. Five. Lakes 
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Canyon Tight-Gas Area. The production f i g u r e s presented f o r 

each producing w e l l are i n i t i a l p o t e n t i a l , date of i n i t i a l 

potential'-, • n a t u r a l gas production for-1981, and January 1, 

1982, cumulative, production of gas f o r the w e l l . 

E x h i b i t Number Two also presents completion 

and. production.data, from some w e l l s surrounding the proposed 

t i g h t , -gas area.. ' 

" '" The Five Lakes Canyon Tight Gas Area i s 

bounded t o the' southwest by. the'. sparsely d r i l l e d p o r t i o n of 

the Basin and to'ithey.-nbr'theas-t by the e x t e n s i v e l y developed 

South. Blanco P i c t u r e d C l i f f s Field.- Included w i t h i n the 

proposed area i s a moderately developed southeastern extensior 

of the .Ballard;'Piptured C l i f fs-Field-. \ 

• -r The .Five . Lakes Canyon Tigh t Gas Area. con

t a i n s 466-Pictured C l i f f s formation gas w e l l s , 94 of which are 

abandoned in''the. P i c t u r e d C l i f f s a t t h i s time. The average 

depth t o the top of the P i c t u r e d C l i f f s - formation i s 2685 

'feet. A l i s t of operator, w e l l names, and'production f i g u r e s 

f o r .'the- Pictured* 1 C l i f f s - wells, i n the' Five Lakes Canyon Area 

i s presented as E x h i b i t Number- Three. 

0, W i l l you' g e n e r a l l y describe the 1 geology of 

the P i c t u r e d C l i f f s , formation i n the proposed area? 

A. The. P i c t u r e d C l i f f s • formation i s a marine, 

-clay f i e l d sandstone,- whose source was t o the southwest. The '. _-—-. , ; ——:—'•— . 
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formation was deposited as near shore bars a l i g n e d northwest-

southeast w i t h each sand body becoming p r o g r e s s i v e l y younger 

from the southwest t o the northeast by the regressive Late 

Cretaceous sea.- The form of gas entrapment i n the Five Lakes 

Canyon Tigh t Gas Area i s s t r a t i g r a p h i c - Sediments w i t h i n 

t h i s area are'seaward deposits of the B a l l a r d P i c t u r e d C l i f f s 

F i e l d r a t h e r than 'landward deposits of the South Blanco Pic

tured C l i f f s F i e l d . Sample examination i n d i c a t e s the Pic

tu r e d C l i f f s i n t h i s area i s predominantly s i l t s t o n e r a t h e r 

than sandstone, which, w i t h clay f i l l i n g , i s the c o n t r i b u t i n g 

f a c t o r t o the low p e r m e a b i l i t y found i n the Five Lakes- Canyon 

Tight Gas Area.' 

... •• The sand d e p o s i t i o n w i t h i n a t i g h t gas area 

i s more-limited than i t i s i n the'South Blanco F i e l d . The 

near shore bars '-within the- proposed area are extremely' l e n t i 

c u l a r , r i b b o n - l i k e deposits w i t h a very l i m i t e d southwest-

northeast a r e a l extent",, as evidenced by the B a l l a r d P i c t u r e d 

C l i f f s 1 F i e l d . ; • . -' 

This compares t o the b e t t e r developed, more 

b l a n k e t - l i k e deposits of the South Blanco -Field. 

The r i b b o n - l i k e nature of the sands w i t h i n 

the proposed area r e s u l t i n l i n e a r w e l l development .with. , 

l i m i t e d numbers of b e t t e r producing w e l l s being d r i l l e d on 

the near shore bar c r e s t s where the sand i s best developed. 
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These could be r e f e r r e d t o as sweet spots. 

Once o f f the bar c r e s t , the sands become 

s i l t i e r and more c l a y - f i l l e d , w i t h d r a s t i c ••—. which d r a s t i 

c a l l y reduces the e f f e c t i v e p e r m e a b i l i t y , 

Q. W i l l you now r e f e r t o E x h i b i t Number Four 

and i d e n t i f y t h i s and e x p l a i n what i t shows? 

fl. E x h i b i t Number Four i s a type l o g of the 

P i c t u r e d C l i f f s ' formation i n the Five Lakes Canyon Tig h t Gas-

Area. This w e l l i s the John Schalk Cinco Diablos No. 6 Well, 

and i s located i n Township 2 3 North, Range-4 West, Section 

14, i n the; northwest quarter.. 

The top of -the P i c t u r e d C l i f f s formation on 

t h i s type' l o g is-. 3046; feet" and is- o v e r l a i n by a 7-foot coal 

bed. - •" :. / " -s 

The-base of the P i c t u r e d C l i f f s i s at 3141 

f e e t and i s u n d e r l a i n by .the Lewis Shale. 

This type log i s r e p r e s e n t a t i v e of the Pic-• 

tured C l i f f s formation i n the B a l l a r d P i c t u r e d C l i f f s Pool. 

Some of the w e l l s i h the v i c i n i t y of this- type l o g have' exliibn. 

b e t t e r than average producing c h a r a c t e r i s t i c s i n the remainde 

of the area; t h e r e f o r , w e l l s i n the remaining p o r t i o n of the 

Five Lakes Canyon Area would be expected t o have the same or 

poorer l o g c h a r a c t e r i s t i c s than t h i s type 'log. 

p., Mr. McCord, w i l l you" now review for'Mr, 
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Stamets E x h i b i t s Five and Six? 

A. . E x h i b i t Number Five presents cross section' 

A-A', which shows Pi c t u r e d C l i f f s development i n the t i g h t 

gas area i n a general north/south d i r e c t i o n , while E x h i b i t 

Number Six i s a l o g cross s e c t i o n B-B1-',' which shows P i c t u r e d 

C l i f f s development i n a general west-to-east d i r e c t i o n , i n the 

area. , 

The l o g reference datum shown on these cross 

sections i s the P i c t u r e d C l i f f s formation. The cross sections 

i l l u s t r a t e the P i c t u r e d • C l i f f s formation t o be a continuous, 

l i t h o l o g i c u nit'throughout"the Five Lakes Canyon Tight.Gas 

Area..' Both, cross sections i n d i c a t e t h a t the good, productive 

sands" from .this formation are not continuous throughout the 

area. This l e n t i c u l a r ' sand development makes d r i l l i n g i n t h i s 

area considerably r i s k y . •. 

0- Have you been able t o o b t a i n s t a b i l i z e d un

s t i m u l a t e d gas production rates f o r the area? 

A. . Yes, 1 have. Obtaining s t a b i l i z e d unstimu

l a t e d gas production rates for- P i c t u r e d C l i f f s w e l l s i s not a 

standard procedure used by companies when completing t h e i r 

w e l l s i n the San Juan Basin. Past experience has shown t h a t 

these low p e r m e a b i l i t y P i c t u r e d C l i f f s w e l l s must be stimu

l a t e d t o o b t a i n commercial production. 

However, i n p r e p a r a t i o n f o r t h i s Five Lakes 
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Canyon Tight Gas study, Amerada Hess performed unstimulated 

n a t u r a l gas production t e s t s on e i g h t w e l l s s c a t t e r e d through 

out the t i g h t . g a s area. On E x h i b i t .Number Two these w e l l s 

are shown as orange squares, on E x h i b i t Two. 

Exhibit Number Seven gives the location of 

these test wells and indicates that the - average unstimulated 

natural gas production rate for the tight gas area is 16.5 

Mcf of gas per day. This rate is well below the 79 Mcf of 

gas per day allowed for tight formation gas wells having an 

average depth of 26 8 5 feet. : 

. . Not a l l of the n a t u r a l production t e s t s take 

were' used'', t o c a l c u l a t e an average unstimulated n a t u r a l pro

duction r a t e f o r the Five Lakes Canyon'Tight Gas Area. Wells 

Nos. 8 and 3 were not considered t o be repr e s e n t a t i v e t e s t s 

f o r the t i g h t "gas area. Well No.-8, Amerada Hess' J i c a r i l l a 

"C" No. "3 Well, i s located i n a l o c a l i z e d high production 

area, which T r e f e r r e d t o e a r l i e r as a sweet spot. 

E x h i b i t Number Two shows the l o c a t i o n of 

t h i s w e l l ' i n Township 24 North, Range 5 West, Section 35, 

northwest northwest. 

These sweet spots are g e n e r a l l y near shore 

b.ar crests of the l i n e a r developed sand; trends. They have 

very good sand development associated w i t h them and tend t o 

have very l i m i t e d pockets of high, p o r o s i t y and p e r m e a b i l i t y 
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w i t h some, associated n a t u r a l f r a c t u r i n g . A l l of these'fac

t o r s c o n t r i b u t e t o a very good w e l l - - c o n t r i b u t e t o very 

good w e l l .producing c h a r a c t e r i s t i c s i n these l i m i t e d areas. 

A large problem w i t h developing these sweet 

spots w i t h f u r t h e r d r i l l i n g , an operator might f i n d — may 

f i n d t h e s e . l o c a l i z e d w e l l developed l e n t i c u l a r sands are o f t e 

not more than one or two locations'wide. This i s shown i n 

the area of the J i c a r i l l a "C" No. 3, Well on E x h i b i t Two. 

There are very good w e l l s i n t h i s sweet spot area; however, 

d r i l l e d and abandoned l o c a t i o n s appear only one d r i l l s i t e 

away 

.. Another. problem w i t h development d r i l l i n g 

i n .sweet spots i s t h a t one well.may adequately d r a i n the 

l i m i t e d a r e a l extent of the w e l l developed sand. The second 

w e l l p e n e t r a t i n g the sweet spot o f t e n has reduced r e s e r v o i r 

pressure, which s u b s t a n t i a l l y reduces gas reserves f o r the 

second w e l l . These two f a c t o r s o f t e n make the d r i l l i n g of 

the sweet spots r i s k y , making the i n i t i a l w e l l very economi

c a l w i t h the second w e l l oftentimes uneconomical. 

The J i c a r i l l a "C" 3 had an unstimulated 

natural.'production t e s t of 259 Mcf of.gas per day, which i s 

very good f o r a Pictured C l i f f s w e l l i n t h i s area. This very 

high production r a t e can only be a t t r i b u t e d t o a sweet spot 

and cannot be thought of as average f o r the area. For t h i s 
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reason, t h i s high n a t u r a l production r a t e was not used t o 

c a l c u l a t e an average unstimulated n a t u r a l production r a t e 

f o r the area. 

The other w e l l not used t o average the un

stimul a t e d n a t u r a l production t e s t i s Amerada Hess' J i c a r i l l a 

"I" 10 Weli, located i n Township 23 North, 3 West, Section 2, 

northwest of the southwest. This w e l l had an unstimulated 

n a t u r a l production t e s t of gas t h a t was too small t o measure. 

The. w e l l was.subsequently abandoned. This w e l l i s not repre

s e n t a t i v e of the.,producing p o r t i o n of t h i s t i g h t gas area; 

t h e r e f o r , i s not used i n the averaging. 

The remaining s i x producing w e l l s have un

stimul a t e d n a t u r a l production t e s t s t h a t seem reasonable f o r 

the area-. The m a j o r i t y of these' t e s t w e l l s , Wells 1, 3, 5, . 

6, 7, and? 8, were open hole completions. These w e l l s had 

5-1/2 inch casing set at the top of the Pi c t u r e d C l i f f s form

a t i o n and the pay zone was d r i l l e d w i t h a i r . When t o t a l 

depth, was reached, 24-hour production t e s t s were taken t o 

measure the unstimulated n a t u r a l production from each w e l l . 

The remaining two w e l l s , Wells 2 and 4, had 

casing set through the P i c t u r e d C l i f f s , pay i n t e r v a l . These 

w e l l s were evacuated of f l u i d i n the wellbore and p e r f o r a t e d 

across the pay i n t e r v a l . The w e l l s were then t e s t e d f o r 24 

hours t o o b t a i n an unstimulated n a t u r a l production t e s t f o r 
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each w e l l . 

• The averaging of these unstimulated productic 

t e s t s r e s u l t s i n a 16.5 Mcf of gas per day n a t u r a l production 

r a t e f o r an average w e l l i n the Five Lakes Canyon Area. This 

16-1/2 Mcf of gas per day unstimulated gas production r a t e 

i_s w e l l below the 79 Mcf of gas per day r a t e allowed t o qu a l 

i f y an area f o r t i g h t formation- gas p r i c e s at the average 

formation depth ..of 26 85 f e e t . 

Q. '• : Mr. McCord, were you able t o o b t a i n s t a b i 

l i z e d unstimulate.d b i l production rates? 

A. .' No, -I' was- not. The n a t u r a l gas-produced 

from the P i c t u r e d C l i f f s formation i n the Five Lakes- Canyon 

Tight Gas Area- i s v i r t u a l l y dry gas. There has been very 

l i t t l e o i l and condensate reported f o r any of the w e l l s now 

producing i n the area. Some of these w e l l s w i l l have asso

c i a t e d water, production w i t h ' t h e gas but condensate production 

i s not common. These dry gas production figures- i n d i c a t e a 

w e l l d r i l l e d i n the P i c t u r e d C l i f f s , formation i s not expected 

to produce wi t h o u t s t i m u l a t i o n more than f i v e b a r r e l s of crudes 

o i l per day. 

0, Would you generally describe the permeability-

i n the Pictured' C l i f f s i n the. proposed .area? 

• A. . The P i c t u r e d C l i f f s formation, i n the San Juan 

Basin i s dependent on s t i m u l a t i o n techniques- t o be commerci- . 
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• a l l y productive due t o the low p e r m e a b i l i t y of the r e s e r v o i r 

rock. E x h i b i t s Numbers Eight through Sixteen present core 

analysis data used t o determine the average l a b o r a t o r y perme

a b i l i t y t o a i r f o r P i c t u r e d C l i f f s formation pay zones i n 

t h i s area-. 

The e x h i b i t s contain the a c t u a l core a n a l y s i 

r e p o r t s plus summary tables showing the analysis of cores 

taken from only the productive p o r t i o n pf the P i c t u r e d C l i f f s 

formation f o r each w e l l . The. core i n t e r v a l s chosen f o r perm

e a b i l i t y Haveraging were determined by l o g examination of the 

interval-scored f o r each v / e l l . Only cored i n t e r v a l s of sand 

which were .-perforated by the operator of the w e l l were used 

f o r p e r m e a b i l i t y averaging. ON w e l l s which were not p e r f o r 

ated a reasonable pay i n t e r v a l was chosen f o r the w e l l and 

thi s - cored ; i n t e r v a l was used f o r .permeability averaging. 

The average p e r m e a b i l i t y value determined 

i n E x h i b i t s Eight through Sixteen are average la b o r a t o r y 

determined- p e r m e a b i l i t y values. 

The average i n s i t u p e r m e a b i l i t y of the form 

a t i o n i s less than this, l a b o r a t o r y determined value due t o 

water s a t u r a t i o n and net c o n f i n i n g pressures found i n the 

P i c t u r e d C l i f f s r e s e r v o i r . 

g. W i l l you now r e f e r t o E x h i b i t Seventeen, 

i d e n t i f y t h i s and e x p l a i n what i t shows? 
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A. - ' E x h i b i t Number Seventeen presents a t e c h n i -

c a l paper e n t i t l e . d v E f f e c t o f Overburden Pressure and Water 

Sat u r a t i o n on Gas Permeability of- Tight Sandstone Cores, 

w r i t t e n by Thomas Ward of the u. S. Bureau of Mines. This 

paper presents r e l a t i o n s h i p s between l a b o r a t o r y determined 

p e r m e a b i l i t y i n cores and a c t u a l i n s i t u p e r m e a b i l i t y found 

i n r e s e r v o i r s , , 

. -. ••• E x h i b i t Number Eighteen explains •• how i n s i t u 

p e r m e a b i l i t y i s c a l c u l a t e d from the core a n a l y s i s , using the 

t e c h n i c a l paper presented. 

0. W i l l , you now r e f e r t o E x h i b i t Nineteen and 

review "this f o r "MrStamets? • , 

-. A. - . ' E x h i b i t Nineteen i s a summary of a l l labor

a t o r y core analysis r e s u l t s f o r the Five Lakes Canyon T i g h t 

Gas Area. Not a l l of the w e l l which, had core analysis a v a i l 

able were used t o obt a i n an average 'permeability f o r the 

tight;.gas .-area from core data. 

E x h i b i t Number Nineteen shows .that core data 

from Wells 1 through. 4 was used t o ob t a i n the best permeabi

l i t y average f o r the t i g h t gas area, 

. '•' The core data from Well No. 5 was not used 

i n t h i s -— as t h i s w e l l i s also located i n a sweet spot area. 

• . ' The- higher average p e r m e a b i l i t y value shown 

f o r t h i s w e l l i s not considered normal f o r the area. 
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The core data- from Wells 6 through 9 also 

was not used, as these w e l l s have not produced from the Pic

tured C l i f f s formation. These dry holes are also not i n d i c a 

t i v e -of the average producing w e l l i n the . t i g h t gas area. 

The average l a b o r a t o r y p e r m e a b i l i t y t o a i r 

obtained f o r the Five Lakes Canyon Area from the four remaini 

cored w e l l s i s 0 .047 m i l l i d a r c y . " . • An average i n s i t u perme

a b i l i t y value "of 0.009 m i l l i d a r c y was c a l c u l a t e d from t h i s 

average l a b o r a t o r y p e r m e a b i l i t y value. The 0.009 m i l l i d a r c y 

p e r m e a b i l i t y value c a l c u l a t e d from core data i s w e l l below 

the 0.10 m i l l i d a r c y - - c u t o f f f o r t i g h t gas r e s e r v o i r s . 

' '.'Q. ... ' Were -other methods employed t o determine 

p e r m e a b i l i t y i n the subject area? 

A. • -Yes, they were. 

Another method of determining r e s e r v o i r perm 

e a b i l i t y w a s performed, making use of the "unstimulated natura 

production tests- taken i n the area. The.average unstimulated 

gas flow r a t e of 16.5 Mcf of gas per day, along w i t h other 

P i c t u r e d C l i f f s r e s e r v o i r data f o r the t i g h t gas area, can be 

used i n Darcy's- Law t o c a l c u l a t e a r e s e r v o i r " p e r m e a b i l i t y . 

This Darcy's Law c a l c u l a t i o n .is presented as 'Exhibit Number 

Twenty. , ' 

Darcy ' s Law. c a l c u l a t i o n s r e p o r t an average 

r e s e r v o i r permeability- value- of 0.04 m i l l i d a r c y - f o r the Five 
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Lakes. Canyon T i g h t Gas Area. This p e r m e a b i l i t y value com

pares t o the 0.0 09 m i l l i d a r c y p e r m e a b i l i t y value determined 

by core analysis methods. Both of these values are w e l l be

low the 0.10 m i l l i d a r c y t i g h t gas c u t o f f . 

Q. ^ Were build-up* t e s t s run? 

,*.-:' fl. ; Yes'; they were. I n attempt t o o b t a i n even 

more', permeability.-data"-for t h i s area, Amerada Hess conducted, 

build-up'. t e s t s in. seven''©f the e i g h t w e l l s which had n a t u r a l 

production t e s t s . performed . on them. Unfortunately', these 

7.-dayy build-up. tests,.; as" i s . .common' w i t h many build-up ;tests 

i n t i g h t formations, were not long enough t o o b t a i n accurate 

p e r m e a b i l i t y data f o r the area. Both Horner analysis and 

t i g h t curve an a l y s i s were studied i n d e t a i l on t h i s data and 

.no precise p e r m e a b i l i t y data f o r t h i s area could be obtained. 

."For t h i s reason,;- no build-up a n a l y s i s data i s presented f o r 

the Five Lakes' Canyon Tigh t Gas'Area. 

0. Mr. McCord, what general conclusions can 

you reach conerning the p e r m e a b i l i t y i n the subject .area? 

fl. • . From examination of the two sources of perm

e a b i l i t y data,; the r e s e r v o i r p e r m e a b i l i t y value of 0.04 

m i l l i d a r c y , determined-by .Darcy's Law, i s thought.to be the 

best estimate of r e s e r v o i r permeability- f o r the Five Lake's 

Canyon Area because i t involves a c t u a l formation flow charact 

e r i s t i c s and r e s e r v o i r parameters t o ..determine formation 



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 

20 

p e r m e a b i l i t y . Therefor, the estimated average i n s i t u gas 

p e r m e a b i l i t y throughout the P i c t u r e d C l i f f s formation pay 

se c t i o n i s expected-to be 0.1 m i l l i d a r c y or less i n the Five 

Lakes Canyon Tig h t Gas Area. - -

lQ; • V l I ' ' d . n o w l i k e t o d i r e c t your a t t e n t i o n t o 

f r e s h - w a t e r , p r o t e c t i o n . i n the proposed area and ask i f you've 

reviewed e x i s t i n g State and Federal'regulations concerning the 

p r o t e c t i o n of - fresh' water? . . -

: •• ,. A., •, Yes.,''I.-have. Existing--State and Federal r e 

g u l a t i o n s w i l l assure t h a t development of the P i c t u r e d C l i f f s 

formation w i l l not adversely a f f e c t or- impair any f r e s h water 

a q u i f e r s t h a t are being used or expected t o be used i n the 

foreseeable f u t u r e f o r the domestic or a g r i c u l t u r a l water 

supplies. 

Regulations r e q u i r e t h a t casing programs, be 

designed t o seal o f f p o t e n t i a l water-bearing formations from 

o i . l and gas producing formations'. These fresh, water zones 

e x i s t from: the surface; t o the base of the Ojo Alamo formation. 

• . The base, of the Ojo Alamo averages 2445 

f e e t i n the proposed area. Most P i c t u r e d C l i f f s wells, d r i l l e c . 

i n the Five Lakes Canyon Area are d r i l l e d with, n a t u r a l mud, 

t h a t w i l l . n o t contaminate f r e s h water zones. Normal casing 

designs c o n s i s t of 7-inch. OD surface casing being set from 

the surface t o a depth of 120 f e e t . Production casing nor-
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mally used i s 2-7/8ths inch OD and i s set- from surface t o 

t o t a l depth. 

The open hole completions mentioned e a r l i e r 

have 5-1/2 inch OD production casing set j u s t above the Pic

tur e d C l i f f s formation and the productive formation i s d r i l l e d 

w i t h a i r and l e f t -open t o produce. 

The surface casing i s cemented i n place by 

c i r c u l a t i n g cement t o the surface, p r o t e c t i n g the. near-surface 

formations 'from' downhole. contamination. 

> .The production casing i s cemented from t o t a l 

depth t o the surface or t o a depth, s u f f i c i e n t t o cover the 

Ojo Alamo' formation. This process p r o t e c t s the P i c t u r e d 

C l i f f s and other shallow formations from contaminating the 

Ojo Alamo a q u i f e r . 

Therefor, a l l productive and f r e s h water 

zones are protected by both casing and cement. ' 

• S t i m u l a t i o n of the P i c t u r e d C l i f f s formation 

involves v a r i e d f r a c t u r e treatments, depending on the opera

t o r . Fracture treatments u s u a l l y c o n s i s t of one or two per

cent potassium c h l o r i d e water-based f l u i d w i t h sand, or a 

nitrogen-water foam base f l u i d and sand. "Either treatment 

w i l l not harm a fresh, water a q u i f e r . 

Fresh water .protection i s assured during 

these f r a c t u r e - s t i m u l a t i o n treatments due t o zone i s o l a t i o n 
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caused by- cementation. A distance of over :200 f e e t between : 

the. P i c t u r e d C l i f f s formation. and-the. Ojo Alamo f r e s h water 

a q u i f e r i s . a d d i t i o n a l insurance t h a t no e x i s t i n g f r e s h water 

zone . w i l l be. contaminated by s t i m u l a t i o n of P i c t u r e d C l i f f s 

wells' i n ,the. area -

»-., / " . .Therefor,.. New Mexico-and Federal r e g u l a t i o n s 

wi l l p r o t e c t any fresh, water supply t h a t may be a f f e c t e d by 

d r i l l i n g , completing, and producing the P i c t u r e d C l i f f s form

a t i o n i n the Five Lakes Canyon Tigh t Gas Area. 

- ' Q. - W i l l you summarize the conclusions you've •• 

reached as a r e s u l t of your study of the proposed area? 

A. The evidence I've presented substantiates 

t h a t . f o r an average Pi c t u r e d C l i f f s Well depth of 2685 f e e t -

the - s t a b i l i z e d production r a t e at atmospheric -pressure of 

wells,.completed .in the. P i c t u r e d C l i f f s formation •without. 

^Stimulation. i s not -expected, t o exceed the maximum allowable 

r a t e of 79 Mcf of gas per day. 

No w e l l d r i l l e d i n t o the P i c t u r e d C l i f f s 

formation i n the Five Lakes- Canyon Area i s expected t o pro-

-.duce wi t h o u t s t i m u l a t i o n more than f i v e b a r r e l s of crude o i l 

per day, and the estimated average i n s i t u gas p e r m e a b i l i t y 

throughout the P i c t u r e d C l i f f s pay sec t i o n i s expected t o be 

0.1 m i l l i d a r c y or le s s . •• 

-, The proposed Five Lakes Canyon Tight Gas 
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Area-meets a l l . the s p e c i f i c a t i o n s ' r e q u i r e d , as stated,-and 

should be designated a. t i g h t , formation i n the P i c t u r e d C l i f f s 

•formation, under • Section: 107. of the Natural Gas P o l i c y Act 

of is7s. 7 ./ / • >'' '.'"''.. 

. ;. > ,0..'. Mr. .-McCord, 'will, you identify' what, has been-

marked as Appli c a n t ' s E x h i b i t Number Twenty-one? 

•• , ' fl. . . E x h i b i t Number Twenty-one i s prepared t e x t 

to go along w i t h t h i s r e s e r v o i r report.. 

•*••. Q- '. •' Were -E x h i b i t s One through. Twenty-one pre

pared by-you or "under your d i r e c t i o n and supervision? ' 

'••;:,, fl.-' , Yes, they were. 

- MR. CARR.: At thi s : time, Mr. Stamets 

we would o f f e r i n t o evidence Four•: Corners-Exhibits One througi: 

Twenty-one. •.''.' 

MR. STAMETS: These e x h i b i t s w i l l 

be admitted. 

Q. \ Mr. McCord, i n your opinion " w i l l g r a n t i n g 

t h i s . a p p l i c a t i o n be i n the'best i n t e r e s t of conservation, 

the prevention of waste, and the p r o t e c t i o n '•of c o r r e l a t i v e 

r i g h t s ? 

fl. . Yes. 

MR. CARR: Mr... Stamets-, we have r e 

ceived several questions from the Minerals Management Ser

v i c e , and w i t h your permission, a t t h i s time I ; w i l l ask those 
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f o r them. 

' . " ' ,>*'• • ' M R . • STAMETS: Please go ahead. -

' - Q. . ."• Mr. McCord,;.in the report-submitted w i t h 

t h i s a p p l i c a t i o n , , i t i s stated, t h a t the form of gas entrapment 

i s s t r a t i g r a p h i c . Why then don't the boundaries t o the south 

and west more c l o s e l y p a r a l l e l the general northwest/southeast 

s t r a t i g r a p h i c ; ' t r e n d of the B a l l a r d P i c t u r e d C l i f f s Field? 

fl.-'.:. : ' That's s t r i c t l y a boundary determination. 

I n t a l k i n g t h i s matter over w i t h the Four Corners Gas Produce!-

we decided on t h i s area. I t was not by any other means other 

than acreage p o s i t i o n . I t had nothing.to do w i t h geology.. 

- Qy. ' Why i s the southwest- corner of the E i n d r i t h 

U n i t , including- a l l or parts - of Sections 26 through 2 8 and 

33 through 35. of- 24 North, 3 West, excluded from the t i g h t 

sands area?'' ... 

fl. .Once again,' t h i s was a determination of the 

boundary of the area. Not-enough i n t e r e s t , was shown i n the 

Lindri.th Unit t o include, i t i n t h i s area. 

„•''.'•;"''. Q. . Would the Four Corners-Gas Producers Asso

c i a t i o n 'provide- the Minerals'Management Service w i t h s t r u c t u r 

and Isopach maps of the P i c t u r e d C l i f f s ' f o r m a t i o n i n the 

proposed Five Lakes Canyon Tig h t Sands Area? 

A,'--. These'maps could be prepared. We have not 

presented, or have not prepared these maps as y e t . I t would 
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i n v o l v e a great expense and I don't f e e l , p e r s o n a l l y , t h a t 

would help./any more 'than what we've seen r i g h t now. But i f --

t h a t could be done, i f need be. 

'•' -Q. ' ^ And w i l l you contact the Minerals Management 

Service concerning t h i s request? 

A. • Yes," I w i l l . '. 

p. . Using the charts and the t e c h n i c a l paper 

l i s t e d as E x h i b i t Seventeen, you came up w i t h a r e d u c t i o n of 

93 percent i n l a b o r a t o r y p e r m e a b i l i t y . R e a l i z i n g t h a t the 

l a b o r a t o r y p e r m e a b i l i t i e s were t o a i r and there w i l l be a' 

reduction i n p e r m e a b i l i t y due t o overburden pressure, why do 

you expect t h a t much of a r e d u c t i o n i n the i n s i t u p e r m e a b i l i t 

of these w e l l s since they are at a shallower depth than those 

used t o generate the charts? 

A. • "Well, f i r s t of a l l , i n reading through Exhi

b i t Number Seventeen, most of the cores used t o generate the 

charts., t h a t I can see, were a l l at a deeper depth than what 

we're lo o k i n g a t . So I f e e l they are the charts used are 

very i n d i c a t i v e of . t h i s type of area. 

Also, the main f a c t o r used i n determining 

the percentage r e d u c t i o n i n the p e r m e a b i l i t y from l a b o r a t o r y 

t o i n s i t u deals•'mainly with, overburden pressure r a t h e r than 

depth. The overburdens c a l c u l a t e d were up t o an overburden 

pressure of 6000 p s i - The overburden seen i n t h i s area i n 
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; the'/Pictur :ed-Cliffs .is -'in --the neighborhood of. 2000' p s i ; there 

. for,, I ; t h i n k the' charts used were w e l l w i t h i n the scope of 

t h i s presentation- and very, i n d i c a t i v e of the rock i n ' t h i s " 

area. -' -,; ' \ . ' ' •.,.'• 

/ •' < .MR.. CARR: Mr. Stamets-., t h a t con-

eludes our d i r e c t questions..- • . • 

MR. STAMETS: Are there other ques

t i o n s of the witness?. ' . 

CROSS EXAMINATION ' / . 

BY MR. STAMETS : •'•• 

• -Mr. McCord, how many sweet spots' w e l l s do 

you'know of i n t h i s area? 

fl. .- Obviously t h a t ' s a tough.'question t o de f i n e . 

I've thought about t h a t when e s t a b l i s h i n g the boundaries 

f o r .this area, and I d e f i n i t e l y t h i n k the Amerada Well t h a t -

I mentioned, and also the core analysis w e l l t h a t I mentioned 

.are. sweet spots, and t h a t from examining the w e l l s around, 

and some of these w e l l s have made over a Bcf of gas. For a 

shallow P i c t u r e d C l i f f s Well t h a t ' s q u i t e a -- q u i t e a good 

w e l l . 

Although, the b i g problem with, d e f i n i n g what 

i s -a . sweet spot i s the actual' extent of the w e l l s . When' 

you'go one d r i l l spot away and you have, a. dry hole,' i t ' s 
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p r e t t y hard, t o establish, what i s a sweet spot other than 

wells: already d r i l l e d , and most of t h e ; w e l l s . a l r e a d y d r i l l e d 

t h a t I consider/a-sweet'spot are i n the general area of ,24, 

5, Sections 31, 32, .3.3, 34,' and- the northwest of 35. This i s ' 

•the general area I'm - r e f e r r i n g t o as a sweet spot.- • Anyone 

going through there could make t h e i r own i n t e r p r e t a t i o n of 

which well- !s- production i s . due t o very good r e s e r v o i r rock. 

I t ' s j u s t a personal opinion there. Most of the w e l l s i n tha t 

general area, though, I t h i n k are', sweet spot w e l l s . 

I'd l i k e t o add t h a t most of those w e l l s 

are -•- most, spacing u n i t s are d r i l l e d - u p a t t h i s time and 

the e f f e c t o f 107 p r i c i n g f o r t h a t sweet spot area would- be..--

would be minimalj. and t h a t ' s the main reason r d i d n ' t t r y t o 

exclude any of those' w e l l s . • 

Q. Based on your testimony, I; would a n t i c i p a t e , 

then, t h a t t h i s area t h a t i s d r i l l e d up, t h e . b i g area running 

from the southeast up t o the, northwest through the center of 

the proposed area, i s - - i s the c r e s t of one of these sand

stones, and the area where.the d r i l l i n g has p r e v i o u s l y taken . 

place . . 

A." That i s c o r r e c t , Most of the f u t u r e d r i l l i n g 

i n v o l v e d , Mr. -Stamets, -of course',is.'.going f o be step-out 

d r i l l i n g . 1 believe the r e a l structures-.have been defined by 

d r i l l i n g so many wells- i n t h i s area. 
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There, are-a number of ' d r y holes; most -of their 

•some/of them very recent, generally showing us t h a t we've got 

a' d e f i n i t e sand d i f f e r e n c e between very good w e l l s and- o f f s e t 

w e l l s . • So most of 1 the major - - i t appears most of the major 

crest- drilling.,has,,,already•• occurred and f uture d r i l l i n g would 

involve-s'tep-qut type of we l l s w i t h somewhat. less-• chance of 

success. . - - ; • ' 

• Q. . I f we go. i n t o 23, 3, and look at Section. 22, 

27, and 34., j u s t - l o o k i n g a t the i n i t i a l p o t e n t i a l s i n the r e , 

those w e l l s came on pretty- w e l l . ' Nov/, i s t h a t an .area t h a t --

t h a t has . good w e l l s -in i t ? T see one. of them i s marked as a 

"shut-in gas w e l l . Or i s t h a t an area-that you believe s t i l l 

i s . a t i g h t formation? 

• A." I b e l i e v e , especially- i n Section. 22, t h a t ' 

you j u s t ' r e f e r r e d ' t o , the south h a l f of t h a t , of course, i s 

u n d r i l l e d , T d e f i n i t e l y t h i n k t h a t i s an area t h a t would need 

t i g h t gas p r i c i n g t o be economic. ' 

There are some high i n i t i a l p o t e n t i a l s ; of-, 

course, i n i t i a l p o t e n t i a l s are'very, very misleading i n t h a t 

the wells, don't produce near t h a t type of amount when put on 

l i n e pressure. 

I t i s also evident from l o o k i n g at' some of 

-the surrounding w e l l s , e s p e c i a l l y the south -half of 27, the 

nor t h h a l f of 34, we've got some high cumulative productions, 
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but also,, l o o k i n g "at - the south h a l f , of 34 j we haved a " . " d r i l l 

and- abandoned" l o c a t i o n and a w e l l t h a t was' d r i l l e d i n 1972 

that's- uneconomical; *theref or, , the a c t u a l d e f i n i n g of which 

i s a sweet spot w e l l and which, i s an uneconomical venture i n 

the Pictured' C l i f f s is' 'real hard t o make. 

S t i l l , d r i l l i n g i n Section 27, say, an o f f 

set, w e l l t h e r e , I would -- I would guess t h a t t h a t the 

chances of o b t a i n i n g a w e l l l i k e the. south p a r t of Section 

27 are. not t h a t great, and i t ' s a r i s k y : business. 

Q. • Mr. McCord, on. E x h i b i t Two, j u s t t o the'-

south and east of the area we are t a l k i n g about, there appea 

t o be.eleven or.twelve w e l l s ' t h a t have been d r i l l e d i n 1981 

and V82. Can you t e l l me why t h a t has occurred?. 

&. •• Okay . Those p a r t i c u l a r w e l l s d r i l l e d i n 

Section 36'I don't know about. The great m a j o r i t y of new 

w e l l s . d r i l l e d i n t h i s area are d r i l l e d -- are d r i l l e d due t o 

J i c a r i l l a demand. The great m a j o r i t y of thi.s area i s i n the 

J i c a r i l l a Reservation 'and as you know, many demand l e t t e r s 

were.sent out t o operators t o d i l i g e n t l y develop t h e i r ac

reage . . ' ' • ' " •• 

The. numbers I ; have, i n 1,982 out of these 

466.wells, 31 of them were d r i l l e d i n 1982, and I would — I 

would guess- t h a t the great m a j o r i t y o f those . 31 were - d r i l l e d 

due t o J i c a r i l l a demand,- That is", the main reason. 
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* MR. STOGNER: Do you know i f there 

was.any.wells d r i l l e d , i n '81 - '82,in the sweet .spot areas, 

so-called? ' ' <. 

•• ; • a.';'.*••• •• • • I n the sweet spot area I defined i n 24, 5, 

I don't see any t h a t I would consider sweet spot w e l l s . 

Nov;, I'm sure throughout the pe r i o d of time 

t h a t d r i l l i n g has taken place, which, mainly I t s t a r t e d i n 

1955 i n .this area, there have been many o f f s e t w e l l s d r i l l e d 

t o supposedly sweet spot w e l l s , otherwise"very good producers 

Some of these w e l l s , obviously,- turned out. t o be good w e l l s , 

also;' other' w e l l s e x h i b i t e d the problems I've t a l k e d about 

• e a r l i e r , such as r e s e r v o i r drainage and d r i l l i n g a dry hole 

next t o a very'.good producer. ' • • . 

•'' '. .-. ' This can' be seen, l i k e in 24, 5'-, • 'Section 27, 

i n ' the northwest q u a r t e r , t h e r e " s a. w e l l t h a t was d r i l l e d 

and abandoned i n 1.955. Three w e l l s surrounding i t have made 

3/4 of a B excuse me, two have made 3/4 of a Bcf; the 

other made the other two," 1/2 a Bcf. Those are obviously 

.economical w e l l s , ; b u t we have a dry hole r i g h t next t o i t . 

I n Section 35 the Amerada'well, which had 

the good unstimulated n a t u r a l production t e s t , one d r i l l s i t e 

away i n the southeast of 26 we have a w e l l t h a t was d r i l l e d , 

and abandoned' i n 196 3. • • 

So p r e d i c t i n g how a w e l l w i l l do j u s t by 
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o f f s e t t i n g a sweet spot w e l l i s p r e t t y tough. 

.«•• . 'r :.It'.s . c e r t a i n l y • an un c e r t a i n area.. 

MR. STAMETS: Any other questions of 

the witness? He. may be excused. 

- . ' , Mr. McCord, i n l i g h t of the f a c t 

t h a t we'have so much " d r i l l i n g a c t i v i t y i n s i d e t h i s area, we 

may have some a d d i t i o n a l questions f o l l o w i n g the hearing, i n ' 

which case w e ' l l be i n touch, and we w i l l add t h a t a d d i t i o n a l 

•information t o the record i n t h i s case, 

a. I ' d be happy t o supply i t , 

MR. STAMETS:. Anything f u r t h e r i n 

the' case? Mr.' P a d i l l a ? 

MR. PADILLA: Mr. Examiner, Turner 

Production. Company-"is here, i n support of t h i s a p p l i c a t i o n . 

MR.- STAMETS: I f there i s nothing 

f u r t h e r , we * 11-take'; the case under advisement. 

(Hearing concluded.) 
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