
• • • 

- NMOCD Exhibit "A" 
- Case 10425 Order No. R-9643 " 
~ Conoco Inc. - Tank Mountain TF Area 

STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

IN THE MATTER OF THE HEARING 
CALLED BY THE OIL CONSERVATION 
DIVISION FOR THE PURPOSE OF 
CONSIDERING: 

Case No. 10425 
Order No. R-9643 

APPLICATION OF CONOCO, INC. FOR 
DESIGNATION OF A TIGHT FORMATION, 
SAN JUAN COUNTY, NEW MEXICO. 

ORDER OF THE DIVISION 

BY THE DIVISION: 

This cause came on for hearing at 9:00 a.m. on December 20, 1991, at 
Albuquerque, New Mexico, before Examiner Michael E. Stogner. 

NOW, on this 9th day of March, 1992, the Division Director, having considered 
the testimony, the record, and the recommendations of the Examiner, and being fully 
advised in the premises, 

FINDS THAT: 

(1) Due public notice having been given as required by law, the Division has 
jurisdiction of this cause and the subject matter thereof. 

(2) The applicant, Conoco, Inc., initially requested that the Division, in 
accordance with Section 107 of the Natural Gas Policy Act of 1978 and 18 C.F.R. 
Section 271.701-703, recommend to the Federal Energy Regulatory Commission (FERC) 
that the Pictured Cliffs formation underlying 71,192.87 acres, more or less, of lands in 
San Juan County, New Mexico, as described in Exhibit"A" attached to this order, 
hereinafter referred to as the Pictured Cliffs formation, be designated as a "tight 
formation." 

(3) The area described in said Exhibit "A" can best be described as a rectangle 
measuring approximately 10 miles longitudinal and 11 1/2 miles latitudinal. 
Approximately one-third of the proposed area has experienced extensive development 
within the Pictured Cliffs formation while the remaining geographical area has almost 
no production and only a nominal number of bore-holes in which to obtain data. This 



Case No. 10425 
Order No. R-9643 
Page 2 

producing area is entirely within the Bianco-Pictured Cliffs Pool and can best be 
described as a right triangle extending approximately 6 1/2 miles east and 8 miles north 
from the southwest corner of the entire area. The resulting hypotenuse, which extends 
10 1/2 miles in a northwesterly/southeasterly direction is the boundary line within the 
original proposed area where development of the Pictured Cliffs formation occurs. 

(4) At the time of the hearing, the applicant presented extensive geological 
data of the surrounding area utilizing subsurface data from the producing Bianco-
Pictured Cliffs Pool, data from the "tight formation area" designated as "NM-7", a small 
Pictured Cliffs gas producing structure just north of this area in Colorado, and data 
available from several wellbores in the expansive "barren area." 

(5) The applicant presented evidence showing that the Pictured Cliffs 
formation within the proposed tight formation area has been penetrated by 
approximately 148 wells, most of which are situated within said developed triangular 
area. At the time of the hearing, the applicant concentrated its engineering support data 
from information obtained on wells located along the periphery of the developed and 
barren regions of the proposed tight formation area. 

(6) At the conclusion of the hearing proceedings, Conoco, Inc. was requested 
to submit additional engineering data from wells within the developed area to 
supplement its application. The record in this case was to remain open until this 
additional information was submitted for review. 

(7) On January 22, 1992, by letter from general counsel, Conoco, Inc. 
requested the Division consider an amendment to its application ("the amended area") 
reducing the proposed tight formation area to that portion of the Pictured Cliffs 
formation underlying 48,155.07 acres, more or less, of lands in San Juan County, New 
Mexico as described in Exhibit "B" attached hereto and made a part hereof, which 
comprises the barren northeastern two-thirds of the original area. 

(8) The Pictured Cliffs formation underlies all of the lands described in the 
amended area; the formation consists of fine to very fine grain sands classified as 
litharenite with significant amounts of digenetic minerals formed in the intergranular 
pore spaces resulting in porosity which has been significantly reduced due to compaction 
and mineralization of the intergranular spaces. The top of the formation is found at an 
average depth of 3500 feet below the surface and the gross thickness of productive sand 
is approximately 150 feet. 
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(9) The deposition of the Pictured Cliffs formation in the immediate area 
consists of near shore bars which are lenticular, ribbon-like deposits oriented northwest 
to southeast; that better production is encountered on the crests of these near shore bars 
where the sands appear to be better developed than the areas off the bar crests where 
the sands become siltier and more mineral-filled and the amended area is off the 
northeast side of a bar crest in largely undeveloped exploratory area. 

(10) The Division and the U.S. Bureau of Land Management have previously 
recommended to and the Federal Energy Regulatory Commission has previously 
approved other portions of the Pictured Cliffs formation in this general area as "tight 
formation designation." 

(11) The type section for the Pictured Cliffs formation is found at a depth of 
approximately 3500 feet, with the productive portion being the upper 70 feet of a 150-
foot section as described by the State of New Mexico on the Dual Induction-SFL log 
from the Amoco Production Company's San Juan 32-9 Unit Well No. 102 located in the 
SW/4 NW/4 of Section 17, Township 31 North, Range 9 West, NMPM, San Juan 
County, New Mexico. 

(12) The original area of application, as described in Exhibit "A", included some 
133 wells which produce from the Pictured Cliffs formation, all located in the 
southwestern third of the area, and all required fracture stimulation to achieve 
commercial rates of production. 

(13) According to the applicant, the amended area contains a total of fifteen 
wells, six of which are non-commercial Pictured Cliffs attempts. 

(14) The amended area is to the northeast of the Pictured Cliffs trend and is 
expected to be a lower productivity area. The northern boundary of this area is 
correlative to Pictured Cliffs wells in Colorado with calculated in-situ gas permeability 
of 0.083md, 0.05Imd and 0.069md. The eastern boundary of this area is correlative to 
the previously approved "NM-7" tight formation designation recommended by Division 
Order R-6594 and subsequently approved by the FERC. The western boundary is 
defined by off trend non-commercial Pictured Cliff well attempts. The southern 
boundary is the Picture Cliff trend running generally northwest to southeast. 

(15) Within the amended area, there are three core analysis which measured 
in-situ permeability of 0.014md, 0.028md and 0.007md. 
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(16) Within the amended area, a pressure buildup analysis on the San Juan 32-
9 Unit Well No. 106 located in the SE/4 of Section 17, Township 31 North, Range 9 
West, San Juan County, results in a calculated in-situ permeability of 0.007md. 

(17) The typical Pictured Cliffs well in the San Juan Basin produces dry 
methane gas with little or no well head condensate and no water. No Pictured Cliffs 
well in the area is known to produce volumes of oil or condensate greater than one 
barrel per day. 

(18) The evidence presented in the Case demonstrated that no well formerly 
or currently completed in the Pictured Cliffs formation within the amended proposed 
area exhibited permeability, gas productivity, or crude oil productivity in excess of the 
following parameters: 

(a) average in-situ gas permeability throughout the pay section of 0.1 
millidarcy; and 

(b) stabilized gas production rate, without stimulation, against 
atmospheric pressure, of 91 MCFPD, the FERC maximum allowable production 
gas rate for an average formation depth of 3500 feet; and 

(c) crude oil production rate of 5 barrels per day. 

(19) Based on analysis of available data from existing wells within the proposed 
area and utilizing generally and customarily accepted petroleum engineering techniques 
and measurements: 

(a) the estimated average in-situ gas permeability, throughout the pay 
section of the Pictured Cliffs formation, is expected to be 0.1 millidarcy or less; 
and 

(b) the stabilized production rate, against atmospheric pressure, of wells 
completed for production in the Pictured Cliffs formation, without stimulation, 
is not expected to exceed 91 MCFPD, the FERC maximum allowable production 
rate for an average formation depth of 3500 feet; and 

(c) no wells drilled into the Pictured Cliffs formation is expected to 
produce, without stimulation, more that 5 barrels of crude oil per day. 
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(20) Within the amended area the deepest fresh water aquifer that is expected 
to be used as a domestic or agricultural water supply is the Ojo Alamo which is found 
at an average depth of 1900 feet; and existing State of New Mexico and Federal 
regulations relating to casing and cementing of wells will assure that development of the 
Pictured Cliffs formation will not adversely affect the fresh water zones. 

(21) The Pictured Cliffs formation within the amended area is governed by 
statewide rules which require 160-acres spacing for gas wells. Currently, no special rules 
authorizing infill drilling exist in the area. 

(22) Based on evidence and testimony submitted by the applicant, the Pictured 
Cliffs formation within the vertical intervals described in Finding Paragraph No. (6), 
underlying the area described in Exhibit "B", meets the criteria set forth in the FERC 
Regulations in Title 18 CFR, Section 271.703 and should therefore be recommended for 
designation as a "tight formation". 

IT IS THEREFORE ORDERED THAT: 

(1) It be and hereby is recommended to the Federal Energy Regulatory 
Commission pursuant to Section 107 of the Natural Gas Policy Act of 1978 and FERC 
Regulations in Title 18 C.F.R. Section 271.703 that the Pictured Cliffs formation within 
the vertical limits described in Finding Paragraph Nos. (8), (9), and (11) of this order, 
underlying certain lands in San Juan County, New Mexico, as shown on Exhibit "B" 
attached to this order, be designated a tight formation. 

(2) That jurisdiction is hereby retained for entry of such further orders as the 
Division may deem necessary. 

DONE at Santa Fe, New Mexico, on the day and year hereinabove designated. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

SEAL 
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Original area requested by Conoco, Inc. 
for the designation of the Pictured Cliffs 

formation as a Tight Formation. 

SAN JUAN COUNTY. NEW MEXICO 

TOWNSHIP 30 NORTH. RANGE 9 WEST. NMPM 
Sections 1 through 6: All 

TOWNSHIP 30 NORTH. RANGE 10 WEST. NMPM 
Sections 1 through 4: All 

TOWNSHIP 31 NORTH. RANGE 9 WEST. NMPM 
Sections 1 through 36: All 

TOWNSHIP 31 NORTH. RANGE 10 WEST. NMPM 
Sections 1 through 4: All 
Sections 9 through 16: All 
Sections 21 through 28: All 
Sections 33 through 36: All 

TOWNSHIP 32 NORTH. RANGE 9 WEST. NMPM 
Sections 7 through 36: All 

TOWNSHIP 32 NORTH. RANGE 10 WEST. NMPM 
Sections 9 through 16: All 
Sections 21 through 28: All 
Sections 33 through 36: All 

The proposed "tight formation" as described above includes portions of the Blanco 
Pictured Cliffs Pool. Said area comprises a total of 71,192.87 acres, more or less, and 
consists of the following (more or less): 

Federal: 56,322.97 acres 
State: 8,769.76 acres 
Fee: 6,100.14 acres 
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Amended area requested by Conoco, Inc. 
for the designation of the Pictured Cliffs 

formation as a Tight Formation. 

SAN JUAN COUNTY. NEW MEXICO 

TOWNSHIP 30 NORTH. RANGE 9 WEST. NMPM 
Sections 1 through 3: All 
Section 4: Lots 1 and 2, S/2 NE/4 and SE/4 (E/2 
equivalent) 

TOWNSHIP 31 NORTH. RANGE 9 WEST. NMPM 
Sections 1 through 6: All 
Sections 8 through 17: All 
Sections 21 through 27: All 
Section 28: Lots 1,3, and 4, N/2 N/2, S/2 NE/4, SE/4 NW/4 

and N/2 SE/4 (N/2 and SE/4 
equivalent) 
Section 33: Lots 1, 2, 7 through 10, 15, and 16 (E/2 
equivalent) 
Section 34 through 36: All 

TOWNSHIP 31 NORTH. RANGE 10 WEST. NMPM 
Sections 1: All 

TOWNSHIP 32 NORTH. RANGE 9 WEST. NMPM 
Sections 7 through 36: All 

TOWNSHIP 32 NORTH. RANGE 10 WEST. NMPM 
Sections 9 through 16: All 
Sections 21 through 28: All 
Sections 33 through 36: All 

The amended proposed "tight formation" as described above includes portions of the 
Blanco Pictured Cliffs Pool. Said area comprises a total of 48,155.07 acres, more or 
less, and consists of the following (more or less): 

Federal: 38,089.09 acres 
State: 5,766.48 acres 
Fee: 4,299.50 acres 
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NEW MEXICO OIL CONSERVATION DIVISION 

STATE OF NEW MEXICO 

CASE NO. No. 10425 

I N THE MATTER OF: 

The A p p l i c a t i o n o f Conoco, I n c . , 
f o r d e s i g n a t i o n o f a t i g h t f o r m a t i o n , 
San Juan C o u n t y . New M e x i c o . 

BEFORE: 

MICHAEL E . STOGNER 

H e a r i n g E x a m i n e r 

B u r e a u o f L a n d M a n a g e m e n t B u i l d i n g 
4 3 5 M o n t a n o R o a d , N o r t h e a s t 
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A P P E A R A N C E S 

FOR THE NEW MEXICO OIL CONSERVATION DIVISION 

ROBERT G. STOVALL, ESQ. 
G e n e r a l C o u n s e l 
S t a t e Land O f f i c e B u i l d i n g 
S a n t a Fe, New Mexi c o 87504 

UNITED STATES DEPARTMENT OF INTERIOR 
BUREAU OF LAND MANAGEMENT 
ALBUQUERQUE DISTRICT OFFICE: 

ALLEN F. BUCKINGHAM, MINERALS DIVISION 
ROBERT KENT, PETROLEUM ENGINEER 
JANE CLANCY, GEOLOGIST 

FOR THE APPLICANT: 

KELLAHIN, KELLAHIN & AUBREY 
Post O f f i c e Box 2265 
San t a Fe, New Mexico 87504-2265 
BY: W. THOMAS KELLAHIN, ESQ. 

RODRIGUEZ-VESTAL REPORTING 
(505) 988-1772 
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I N D E X 

Page Number 

Ap p e a r a n c e s 2 

WITNESSES FOR THE APPLICANT: 

1 . REED H. MEEK 

E x a m i n a t i o n by Mr. K e l l a h i n 10 

E x a m i n a t i o n by Examiner S t o g n e r 53 

E x a m i n a t i o n by Ms. C l a n c y 61 

2. BEN SARGENT 

E x a m i n a t i o n by Mr. K e l l a h i n 63 

E x a m i n a t i o n by Examiner S t o g n e r 87 

E x a m i n a t i o n by Mr. S t o v a l l 95 

C e r t i f i c a t e o f R e p o r t e r 108 
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E X H I B I T S 

Page Marked 

E x h i b i t No. 1-A 14 

E x h i b i t No. 1-B 2 6 

E x h i b i t No. 2 28 

E x h i b i t No. 3 54 

E x h i b i t No. 4-A 35 

E x h i b i t No. 4-B 4 3 

E x h i b i t No. 5 50 

E x h i b i t No. 6 65 

E x h i b i t No. 7 69 

E x h i b i t No. 8 7 1 

E x h i b i t No. 9 7 3 

E x h i b i t No. 10 74 

E x h i b i t No. 11 76 

E x h i b i t No. 12 87 

E x h i b i t No. 13 79 

E x h i b i t No. 14 80 

E x h i b i t No. 15 84 

E x h i b i t No. 16 85 
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EXAMINER STOGNER: T h i s h e a r i n g w i l l 

come t o o r d e r f o r a c o n t i n u a t i o n o f Doc k e t No. 

3691 . We're m e e t i n g h e r e i n A l b u q u e r q u e a t t h e 

BLM O f f i c e , A l b u q u e r q u e D i s t r i c t , on 435 Montano 

Road. Note t h e d a t e , December 2 0 t h . We t o o k a 

r e c e s s u n t i l 9:00 o ' c l o c k t h i s m o r n i n g f r o m 

y e s t e r d a y ' s h e a r i n g . 

B e f o r e we g e t s t a r t e d , I ' d l i k e t o have 

a s h o r t i n t r o d u c t i o n , and t h e n I want t o have Bob 

say a few words a b o u t why we've come h e r e t o 

A l b u q u e r q u e -- t h i s i s a l i t t l e o u t o f o u r 

norm — and why we're changed up. 

At t h e end o f t h e t a b l e t o my r i g h t , 

Jane C l a n c y , g e o l o g i s t w i t h t h e BLM h e r e i n 

A l b u q u e r q u e . R o b e r t K e n t , e n g i n e e r h e r e i n 

A l b u q u e r q u e w i t h t h e BLM. Debbie V e s t a l , our 

c o u r t r e p o r t e r . Bob S t o v a l l . A l l e n Buckingham, 

who i s t h e NGPA C o o r d i n a t o r w i t h t h e BLM h e r e i n 

A l b u q e r u q u e . And A r l e n e S a l a z a r , and y o u ' r e an 

a s s i s t a n t t o Mr. Buckingham? 

MS. SALAZAR: Sure. 

EXAMINER STOGNER: S o r r y . I d i d n ' t 

know y o u r t i t l e t h e r e , A r l e n e . 

Bob, do you have a few words a t t h i s 

p o i n t ? 

RODRIGUEZ-VESTAL REPORTING 
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MR. STOVALL: W e l l , I t h i n k y o u 

p r o b a b l y a l i know t h e r e a s o n we a r e down h e r e i s 

because t h e t i g h t f o r m a t i o n d e s i g n a t i o n p r o c e s s 

i s a j o i n t j u r i s d i c t i o n a l B L M - s t a t e a p p r o v a l . 

The s t a t e has some a u t h o r i t y , t h e BLM has some, 

and I guess t h e FERC has k i n d o f t h e f i n a l stamp 

on i t . 

Because o f t h a t p r o c e s s , we've 

d e t e r m i n e d t h a t i t i s more c o n v e n i e n t , more 

e f f e c t i v e , and h o p e f u l l y more e f f i c i e n t f o r t h o s e 

o f you who a r e c o n s t i t u e n t s t o do t h i s j o i n t l y t o 

g e t a i l t h e i n f o r m a t i o n on t h e t a b l e a t one t i m e 

and go t h r o u g h b o t h a d m i n i s t r a t i v e p r o c e s s e s i n a 

o n e - t i m e s i t u a t i o n . 

One t h i n g I w i l l say as f a r as t h e 

g r o u n d r u l e s i n t h i s t h i n g , because t h i s i s more 

o f a l m o s t an i n f o r m a t i o n - g a t h e r i n g , y o u c e r t a i n l y 

have t o p r e s e n t y o u r c a s e s , and t h e a t t o r n e y s a r e 

p r e p a r e d t o do t h a t , b u t t h e one t h i n g we a r e 

g o i n g t o do i s p e r m i t t h e BLM r e p r e s e n t a t i v e s , 

because t h e y have t h e i r own a p p r o v a l p r o c e s s , 

a l t h o u g h t h e y a r e n o t r e p r e s e n t e d by t h e 

s o l i c i t o r o r any c o u n s e l , w e ' l l p e r m i t them t o 

ask w i t n e s s e s q u e s t i o n s t o c l a r i f y i n f o r m a t i o n 

w h i c h t h e y need i n o r d e r t o make t h e i r 

RODRIGUEZ-VESTAL REPORTING 
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d e t e r m i n a t i o n and r e c o m m e n d a t i o n . 

A g a i n t h e p u r p o s e o f t h a t i s t o g e t a l l 

t h e i n f o r m a t i o n o u t a t one t i m e and i n one 

p l a c e . So I assume c o u n s e l has no o b j e c t i o n s t o 

t h a t a p p r o a c h f o r any o f t h e p a r t i e s ; i s t h a t a 

s a f e a s s u m p t i o n , Mr. K e l l a h i n ? 

MR. KELLAHIN: Safe a s s u m p t i o n , Mr. 

S t o v a l l . 

MR. STOVALL: Mr. C a r r ? 

MR. CARR: Safe a s s u m p t i o n . 

MR. STOVALL: Ms. S m i t h , I guess y o u 

d o n ' t have any w i t n e s s e s , so y o u ' r e n o t q u i t e as 

c o n c e r n e d . 

MS. SMITH: T h a t ' s f i n e . 

MR. STOVALL: W i t h t h a t i n mind I guess 

we're r e a d y t o — any q u e s t i o n s as f a r as t h e 

p r o c e d u r e and how w e ' l l h a n d l e i t ? 

EXAMINER STOGNER: Or any o t h e r 

comments? Okay. I n t h a t case w e ' l l c a l l o u r 

f i r s t case f o r t o d a y , w h i c h i s Case No. 10425. 

MR. STOVALL: A p p l i c a t i o n o f Conoco, 

I n c . , f o r d e s i g n a t i o n o f a t i g h t f o r m a t i o n , San 

Juan C o u n t y , New M e x i c o . 

EXAMINER STOGNER: C a l l f o r 

a p p e a r a n c e s . 

RODRIGUEZ-VESTAL REPORTING 
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MR. KELLAHIN: Mr. E x a m i n e r , I'm Tom 

K e l l a h i n o f t h e Sa n t a Fe law f i r m o f K e l l a h i n , 

K e l l a h i n & A u b r e y a p p e a r i n g on b e h a l f o f Conoco, 

I n c . , t h e a p p l i c a n t . I have t h r e e w i t n e s s e s t o 

be s w o r n . 

EXAMINER STOGNER: Any o t h e r 

a p p e a r a n c e s ? 

Mr. K e l l a h i n . 

MR. STOVALL: W i l l t h e t h r e e w i t n e s s e s 

r a i s e y o u r r i g h t hand. 

(The w i t n e s s e s were d u l y s worn.) 

MR. KELLAHIN: Mr. E x a m i n e r , we have 

e x h i b i t p a c k a g es we have p r e p a r e d . W i t h i n t h e 

e x h i b i t package a r e E x h i b i t s 1-A t h r o u g h 16. 

There i s a summary i n d e x page t o t h e e x h i b i t s , 

and t h e n each package c o n t a i n s a f u l l s e t o f 

t h o s e e x h i b i t s . I ' l l d i s t r i b u t e t h o s e now, i f I 

may . 

EXAMINER STOGNER: P l e a s e . 

MR. STOVALL: O f f t h e r e c o r d b e f o r e we 

b e g i n . 

(A d i s c u s s i o n was h e l d o f f t h e r e c o r d . ) 

EXAMINER STOGNER: Mr. K e l l a h i n . 

MR. KELLAHIN: Thank y o u , Mr. 

Ex a m i n e r . The e x h i b i t package i s a r r a n g e d so 
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t h a t t h e g e o l o g i c p r e s e n t a t i o n i s f i r s t . The 

p e t r o l e u m e n g i n e e r i n g p r e s e n t a t i o n i s s e c o n d . 

Mr. Reed Meek i s t h e p e t r o l e u m g e o l o g i s t f o r 

Conoco t h a t has p r e p a r e d , s t u d i e d , and w i l l make 

t h e g e o l o g i c p r e s e n t a t i o n . 

Mr. Ben S a r g e n t i s t h e p e t r o l e u m 

e n g i n e e r who w i l l t a l k a b o u t t h e r e s e r v o i r 

e n g i n e e r i n g , h i s t e s t s and c o n c l u s i o n s c o n c e r n i n g 

p e r m e a b i l i t y . I n a d d i t i o n , I have sworn Mr. 

St e v e K l i n e . Mr. K l i n e i s a landman w i t h Conoco, 

I n c . 

We have a v a i l a b l e , and I must a p o l o g i z e 

f o r h a v i n g o n l y one d e t a i l e d s e t o f l a n d 

d i s p l a y s , b u t we have t h e o i l and gas p l a t s f o r 

each o f t h e t o w n s h i p s w i t h i n t h e a r e a o f t h e 

a p p l i c a t i o n . T h e y ' r e h e r e f o r r e v i e w , and 

t h e y ' l l d e t a i l each o f t h e s e c t i o n s i n v o l v e d . 

Mr. K l i n e has a l s o p r e p a r e d a c o l o r e d 

summary as an i n d e x so t h a t y o u c o u l d have a 

q u i c k r e f e r e n c e as t o where t h e f e d e r a l base o i l 

and gas l e a s e t r a c t s a r e i n t h e a r e a as opposed 

t o t h e f e e t r a c t s and t h e S t a t e o f New M e x i c o 

t r a c t s . I d o n ' t p r o p o s e t o c a l l Mr. K l i n e as a 

w i t n e s s o t h e r t h a n t o say t h a t he has been sworn 

and he's a v a i l a b l e t o t a l k a b o u t t h o s e 
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ques t i ons. 

The a p p l i c a t i o n shows a r e q u e s t f o r 

76,800 a c r e s . That i n f a c t needs t o be r e d u c e d 

because on s u b s e q u e n t c h e c k , i t ' s my 

u n d e r s t a n d i n g t h a t i t i s 71,134? 

UNIDENTIFIED SPEARKER: 192. 

MR. KELLAHIN: I'm s o r r y . 71,192 i s 

w i t h i n an a c r e o f b e i n g t h e r i g h t number. I have 

p a s s e d o u t t h e e x h i b i t p a ckage. And l e t me a l s o 

c i r c u l a t e t h e c o l o r - c o d e d i n d e x f o r t h e base 

l e a s e s so t h a t i f you have any q u e s t i o n s a b o u t 

t h e a c r e a g e i t w i l l g i v e you a way t o see how 

t h a t ' s o r g a n i z e d . 

At t h i s t i m e , Mr. E x a m i n e r , I ' d l i k e t o 

c a l l Mr. Reed Meek. 

MR. STOVALL: T h i s t h e f i r s t t i m e we've 

had a h e a r i n g a r o u n d p o i n s e t t i a s . I must say 

t h a t . 

MR. KELLAHIN: Mr. Meek s p e l l s h i s name 

R-e-e-d H. M-e-e-k. 

REED H. MEEK 

H a v i n g been d u l y sworn upon h i s o a t h , was 

examined and t e s t i f i e d as f o l l o w s : 

EXAMINATION 

BY MR. KELLAHIN: 
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Q. Mr. Meek, f o r t h e r e c o r d w o u l d y o u , 

p l e a s e , s t a t e y o u r name and o c c u p a t i o n . 

A. My name i s Reed Meek. I am a p e t r o l e u m 

g e o l o g i s t . I work f o r Conoco, I n c o r p o r a t e d , i n 

Oklahoma C i t y , Oklahoma. 

Q. On p r i o r o c c a s i o n s , Mr. Meek, have you 

t e s t i f i e d as a p e t r o l e u m g e o l o g i s t b e f o r e t h e O i l 

C o n s e r v a t i o n D i v i s i o n ? 

A. No. T h i s w i l l be t h e f i r s t t i m e t h a t 

I ' v e t e s t i f i e d . 

Q. Summarize f o r us y o u r e d u c a t i o n . 

A. I have a b a c h e l o r ' s d e g r e e i n g e o l o g y 

f r o m B r i g h a m Young U n i v e r s i t y i n P r o v o , U t a h . 

Q . I n what y e a r ? 

A. G r a d u a t e d i n 1980. I have a m a s t e r ' s 

d e g r e e f r o m t h e U n i v e r s i t y o f W i s c o n s i n i n 

M a d i s o n , W i s c o n s i n . F i n i s h e d t h a t i n 1983. 

Q. Subsequent t o a t t a i n i n g y o u r d e g r e e s , 

w o u l d y o u summarize f o r us y o u r employment 

e x p e r i e n c e as a p e t r o l e u m g e o l o g i s t . 

A. I went t o work f o r Conoco, 

I n c o r p o r a t e d , i n H o u s t o n , Texas i n 1984, and 

w o r k e d i n H o u s t o n f o r t h r e e y e a r s . I was l o c a t e d 

i n Hobbs, New M e x i c o , f o r t h r e e y e a r s s u b s e q u e n t 

t o t h a t . And have been l o c a t e d i n Oklahoma C i t y 
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f o r a b o u t t h e p a s t y e a r - a n d - a - h a l f . 

Q. Summarize f o r u s , Mr. Meek, what y o u r 

r e s p o n s i b i l i t i e s have been w i t h r e g a r d s t o 

r e v i e w i n g , a n a l y z i n g , and r e a c h i n g c o n c l u s i o n s 

a b o u t t h e p e t r o l e u m g e o l o g y a v a i l a b l e i n t h e a r e a 

o f a p p l i c a t i o n f o r t h e t i g h t f o r m a t i o n 

d e s i g n a t i o n t h a t y o u r company has a p p l i e d f o r . 

A. W e i l , f o r a b o u t t h e l a s t t h r e e y e a r s , 

i t ' s been my r e s p o n s i b i l i t y t o s t u d y t h e g e o l o g y 

o f t h e San Juan B a s i n a r e a . And I ' v e been 

i n v o l v e d i n s t u d y i n g b o t h t h e F r u i t l a n d , 

M e saverde, P i c t u r e d C l i f f s , and some w o r k i n t h e 

Dako t a s a n d s . 

And I have d e v e l o p e d a l l o f t h e 

d i s p l a y s and a l l o f t h e mapping t h a t i s p r e s e n t e d 

i n t h e g e o l o g i c c o n t e x t o f t h i s a p p l i c a t i o n . 

Q. I n d e t e r m i n i n g an a r e a t o a p p l y f o r , 

d i d you examine and r e v i e w t h e a v a i l a b l e l o g 

i n f o r m a t i o n , t h e p r o d u c t i o n i n f o r m a t i o n , and 

o t h e r g e o l o g i c components by w h i c h y o u c o u l d 

a c c u r a t e l y map and i n t e r p r e t 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 w i t h i n t h i s a r e a o f a p p l i c a t i o n ? 

A. Yes. I ' v e l o o k e d a t t h e P i c t u r e d 

C l i f f s i n q u i t e a b i t o f d e t a i l u s i n g d a t a f r o m 

many s o u r c e s , i n c l u d i n g w e l l l o g s t h a t a r e 
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a v a i l a b l e f r o m a l l t h e s e w e l l s , p r o d u c t i o n 

h i s t o r y d a t a . I ' v e r e a d much o f t h e p u b l i s h e d 

l i t e r a t u r e t h a t r e g a r d 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 . 

And v i r t u a l l y e v e r y t y p e o f i n f o r m a t i o n 

t h a t I know i s a v a i l a b l e r e g a r d i n g t h e g e o l o g i c a l 

a s p e c t s o f t h e P i c t u r e d C l i f f s has been t h e t y p e 

o f d a t a t h a t I ' v e been c o n c e r n e d w i t h l e a r n i n g 

a b o u t and u n d e r s t a n d i n g . 

Q. Have you s a t i s f i e d y o u r s e l f as a 

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

upon w h i c h you may a p p l y y o u r e x p e r t i s e and r e a c h 

c e r t a i n g e o l o g i c c o n c l u s i o n s a b o u t t h e r o c k 

c h a r a c t e r i s t i c s , t h e d e p o s i t i o n s , and o t h e r 

g e o l o g i c c o n c l u s i o n s a b o u t 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 ? 

A. Yes. I b e l i e v e t h a t t h e d a t a base 

t h a t ' s a v a i l a b l e i s v e r y a d e q u a t e f o r b e i n g a b l e 

t o make t h e d e t e r m i n a t i o n s t h a t we've made 

r e g a r d i n g t h e P i c t u r e d C l i f f s . T h e r e r e a l l y i s a 

l a r g e amount o f d a t a a v a i l a b l e r e l a t i v e t o many 

o t h e r t y p e s o f p r o j e c t s o r s t u d i e s t h a t I ' v e 

w o r k e d , so t h i s i s n o t a p r o b l e m i n t h i s a r e a --

i s a v a i l a b i l i t y o f d a t a . T h e r e ' s a l o t o f d a t a 

a v a i l a b l e . 
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MR. KELLAHIN: We t e n d e r Mr. Meek as an 

e x p e r t p e t r o l e u m g e o l o g i s t . 

EXAMINER STOGNER: Are t h e r e any 

o b j e c t i o n s or q u e s t i o n s o f t h i s w i t n e s s ? 

H i s c r e d e n t i a l s a r e a c c e p t e d . 

Q. (BY MR. KELLAHIN) Mr. Meek, l e t me 

have y o u t u r n t o t h e e x h i b i t p a c k a g e . L e t ' s s e t 

a s i d e as a r e f e r e n c e t h e l i s t o f e x h i b i t s i n t h e 

t a b u l a t i o n and a l s o i f y o u ' l l s e t a s i d e t h e 

w r i t t e n g e o l o g i c d e s c r i p t i o n and have y o u u n f o l d 

f o r me what i s t h e f i r s t d i s p l a y . The p l a t i s 

marked i n t h e l o w e r r i g h t - h a n d c o r n e r , i t says 

E x h i b i t 1-A, i f y o u ' l l u n f o l d t h a t . 

B e f o r e I ask you s p e c i f i c q u e s t i o n s , 

l e t ' s have you e x p l a i n t o us how t o u n d e r s t a n d 

t h e d i s p l a y . F i r s t o f a l l , w h a t ' s t h e base map 

upon w h i c h y o u have i d e n t i f i e d c e r t a i n s p e c i f i c 

a r e a s ? 

A. W e l l , t h e base map i s s i m p l y a t o w n s h i p 

and r a n g e g r i d t h a t r e p r e s e n t s t h e US G e o l o g i c a l 

S u r v e y ' s t o w n s h i p and r a n g e g r i d f o r t h e a r e a . 

The map base c o v e r s most o f t h e p r o d u c t i v e a r e a 

o f t h e San Juan B a s i n . 

Q. When we l o o k a t t h e d i s p l a y and see t h e 

d o t s on t h e d i s p l a y , what do t h o s e d o t s s i g n i f y ? 

RODRIGUEZ-VESTAL REPORTING 
(505) 988-1772 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

1 5 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

1 5 

A. Each one o f t h e d o t s r e p r e s e n t s a w e l l 

t h a t has been c o m p l e t e d i n t h e P i c t u r e d C l i f f s 

h o r i z o n . T here a r e a p p r o x i m a t e l y 3,000 w e l l s 

t h a t have been c o m p l e t e d i n t h e P i c t u r e d C l i f f s 

t h r o u g h o u t t h e San Juan B a s i n . 

And one t h i n g t o n o t e i n p a r t i c u l a r i s 

t h a t t h e s e w e l l s a r e i n a -- a r e o r i e n t e d i n a 

n o r t h w e s t t r e n d i n g band, and t h a t r e p r e s e n t s t h e 

t r e n d o f t h e c u r r e n t p r o d u c i n g a r e a i n t h e 

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

Q. W e ' l l come back i n a m i n u t e t o y o u r 

g e o l o g i c e x p l a n a t i o n o f t h e r e a s o n f o r t h a t t r e n d 

and how i t was d e p o s i t e d and d e v e l o p e d . L e t me 

have y o u i d e n t i f y what i s s i g n i f i e d t h e "Pr o p o s e d 

A r e a . " What does t h a t mean? 

A. Okay. The p r o p o s e d a r e a i n c l u d e s 

p o r t i o n s o f t h e Town s h i p s 30, 3 1 , and 32 N o r t h , 

Ranges 9 and 10 West. And t h a t i s t h e a r e a t h a t 

we a r e p r o p o s i n g i n t h i s a p p l i c a t i o n d e s i g n a t e — 

or n a ming i t t h e Tank M o u n t a i n Area because 

t h e r e ' s a p r o m i n a n t t o p o g r a p h i c f e a t u r e l o c a t e d 

i n a b o u t t h e c e n t e r o f t h a t a r e a c a l l e d Tank 

M o u n t a i n . And t h i s i s t h e a r e a t h a t we w o u l d 

l i k e t o g e t a t i g h t gas d e s i g n a t i o n f o r 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 . 
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Q. I d e n t i f y f o r us what a r e t h e o t h e r 

a r e a s shown on t h e d i s p l a y w i t h t h e d a r k 

o u t l i n e s . 

A. T h e r e a r e s e v e r a l a r e a s . T here a r e 

a c t u a l l y f i v e a r e a s i n t h e San Juan B a s i n i n New 

Me x i c o t h a t have p r e v i o u s l y been d e s i g n a t e d as 

t i g h t gas a r e a s . And t h o s e a r e o u t l i n e d w i t h t h e 

b o l d o u t l i n e . And t h e s e a r e a s i n c l u d e New Mex i c o 

No. 25, New M e x i c o 11-A, 11-B, and t h e New 

M e x i c o - 7 . 

And t h e n a n o t h e r a r e a where I ' v e been 

made aware t h a t t h e r e i s a p e n d i n g a p p l i c a t i o n , 

t h a t has been t i t l e d t h e C a b r e s t o T i g h t Gas 

Ar ea . 

Q. The i d e n t i f i c a t i o n numbers NM and t h e n 

a number r e f e r s t o what? 

A. I b e l i e v e t h a t r e f e r s t o t h e s t a t e o f 

New M e x i c o ' s number o r d e s i g n a t i o n o f t h a t 

p a r t i c u l a r a r e a i n s t a t e r e c o r d s . 

Q. L e t ' s s e t t h a t a s i d e a g a i n f o r a moment 

and t u r n now t o what i s i d e n t i f i e d as E x h i b i t 

1-B. I d e n t i f y t h e d i s p l a y f o r u s . 

A. T h i s i s a map t h a t i s s i m p l y an 

e n l a r g e m e n t o f t h e a r e a s u r r o u n d i n g o ur p r o p o s e d 

Tank M o u n t a i n - P i c t u r e d C l i f f s gas a r e a . I t shows 

RODRIGUEZ-VESTAL REPORTING 
(505 ) 988-1772 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

1 5 

1 6 

17 

1 8 

19 

20 

2 1 

22 

23 

24 

2 5 

17 

more d e t a i l o f t h e a r e a . 

The i t e m s I w o u l d l i k e t o draw y o u r 

a t t e n t i o n t o : I n t h e s o u t h w e s t e r n p o r t i o n o f t h e 

a r e a , t h e map i s p o p u l a t e d by a number o f 

P i c t u r e d C l i f f s p r o d u c i n g w e l l s . And n e x t t o 

each one o f t h e gas w e l l s y m b o l s i s a number 

w h i c h r e p r e s e n t s t h e c u m u l a t i v e gas p r o d u c t i o n 

f o r each o f t h o s e w e l l s up u n t i l J a n u a r y o f 

1990 . 

I ' v e a l s o p u t some c o n t o u r s on t h e map, 

w h i c h r e p r e s e n t — w h i c h a s s o c i a t e w e l l s t h a t 

have t h a t have p r o d u c e d c e r t a i n c u m u l a t i v e 

p r o d u c t i o n , t h r e s h o l d . The c o n t o u r s a r e 250 

m i l l i o n c u b i c f e e t and 500 m i l l i o n c u b i c f e e t . 

Q. You're c o n t o u r i n g c u m u l a t i v e 

p r o d u c t i o n ? 

A. T h a t ' s r i g h t . And i t ' s a v e r y 

i m p o r t a n t t h i n g t o n o t i c e t h a t when y o u c o n t o u r 

t h e c u m u l a t i v e p r o d u c t i o n , i t d e m o n s t r a t e s a 

s t r o n g n o r t h w e s t t r e n d t o t h i s p r o d u c t i o n , w h i c h 

I b e l i e v e i s a l s o r e p r e s e n t a t i v e o f c e r t a i n 

c o n d i t i o n s t h a t e x i s t e d d u r i n g t h e d e p o s i t i o n and 

f o r m a t i o n o f t h e P i c t u r e d C l i f f s r o c k h o r i z o n . 

The o t h e r t h i n g s t h a t I w o u l d l i k e t o 

draw y o u r a t t e n t i o n t o i s t h a t i n t h e 
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n o r t h w e s t e r n — o r t h e n o r t h e a s t e r n p o r t i o n o f 

t h e p r o p o s e d Tank M o u n t a i n A r e a , t h e r e a r e v e r y 

few p r o d u c i n g P i c t u r e d C l i f f s w e l l s . And i n f a c t 

t h e a r e a e s s e n t i a l l y s t r a d d l e s t h e n o r t h e a s t e r n 

b o u n d a r y o f t h e f i e l d . 

T h e r e i s p r o d u c t i o n i n t h e s o u t h w e s t e r n 

p o r t i o n o f t h e a r e a . Then you c r o s s t h e edge o f 

t h e c u r r e n t p r o d u c i n g a r e a , and t h e n y o u move 

i n t o an a r e a where t h e P i c t u r e d C l i f f s i s 

r e l a t i v e l y u n d e v e l o p e d o r n o t p r o d u c i n g a t t h i s 

t ime . 

And p a r t o f t h e r e a s o n i n g f o r t h a t i s 

t h a t s e v e r a l w e l l s have been d r i l l e d o u t i n t h a t 

p o r t i o n o f t h e a r e a b u t have n o t e n c o u n t e r e d 

c o m m e r c i a l r a t e s o f p r o d u c t i o n f r o m t h e P i c t u r e d 

C l i f f s . We b e l i e v e t h a t t h a t i s m a i n l y due t o a 

l o w e r p e r m e a b i l i t y n a t u r e o f t h e P i c t u r e d C l i f f s 

h o r i z o n i n t h a t a r e a . 

Q. When we're l o o k i n g a t E x h i b i t 1-B and 

c o m p a r i n g back t h i s s p e c i f i c a r e a t o t h e b a s i n 

map, E x h i b i t 1-A --

A. Uh-huh. 

Q. — d e s c r i b e f o r us g e o l o g i c a l l y how 

t h e y f i t t o g e t h e r . 

A. R e f e r r i n g t o t h e map 1-A, a g a i n t h i s 
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r e p r e s e n t s t h e e n t i r e e x t e n t o f t h e P i c t u r e d 

C l i f f s p r o d u c i n g a r e a i n New M e x i c o . I want t o 

make t h e p o i n t t h a t t h e P i c t u r e d C l i f f s s a n d s t o n e 

i s p r e s e n t t h r o u g h o u t t h e e n t i r e mapped a r e a ; 

t h a t t h e f o r m a t i o n e x i s t s b u t i t i s n o t f o u n d t o 

be p r o d u c t i v e beyond t h e l i m i t s o f where t h e 

w e l l s a r e l o c a t e d . 

I w o u l d l i k e t o d i s c u s s t h e n a t u r e o f 

t h e sand h o r i z o n , t h e P i c t u r e d C l i f f s , i f t h a t 

w o u l d be a p p r o p r i a t e a t t h i s t i m e . 

Q. W e l l , l e t ' s do i t i n r e f e r e n c e t o 

E x h i b i t 1-B so t h a t we can see how t h e a r e a o f 

a p p l i c a t i o n f i t s i n t o t h e g e o l o g i c d e s c r i p t i o n o f 

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

And i f y o u ' l l s t a r t w i t h g i v i n g us y o u r 

g e o l o g i c o p i n i o n s and c o n c l u s i o n s a b o u t t h e age 

o f t h e r o c k . L e t ' s t a l k a b o u t t h a t f i r s t . 

A. W e l l , t h e age o f 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 i s w e l l e s t a b l i s h e d i n l i t e r a t u r e . 

Many p e o p l e have s t u d i e d and documented t h a t a l l 

o f t h e p r o d u c i n g h o r i z o n s i n t h e San Juan B a s i n 

o r t h e main p r o d u c i n g h o r i z o n s f r o m t h e D a k o t a up 

t h r o u g h t h e P i c t u r e d C l i f f s and F r u i t l a n d a r e 

c r e t a c e o u s i n age. 

And t h e P i c t u r e d C l i f f s i t s e l f i s uppe r 

RODRIGUEZ-VESTAL REPORTING 
{505) 988-1772 



1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

1 2 

1 3 

14 

15 

1 5 

17 

1 8 

19 

20 

2 1 

22 

23 

24 

2 5 

20 

c r e t a c e o u s i n age, and i n more d e t a i l w o u l d be 

a s s i g n e d t o t h e Campanian p e r i o d o f t h e u p p e r 

c r e t a c e o u s . 

Q. When you as a g e o l o g i s t i n v e s t i g a t e t h e 

r o c k p r o p e r t i e s known t o be a s s o c i a t e d w i t h 

P i c t u r e d C l i f f s p r o d u c t i o n , what a r e you l o o k i n g 

f o r ? What a r e t h e components by w h i c h y o u w o u l d 

c h a r a c t e r i z e a p a r t i c u l a r d a t a as r o c k 

p r o p e r t i e s ? 

A. W e l l , t h e r e a r e t h r e e main t h i n g s t h a t 

we l o o k f o r when we're s t u d y i n g s a n d s t o n e s . The 

f i r s t -- such as t h e P i c t u r e d C l i f f s . The f i r s t 

b e i n g what i s t h e t e x t u r e o f t h e r o c k o r , i n 

o t h e r w o r d s , what i s t h e g r a i n s i z e , t h e 

p r e d o m i n a n t g r a i n s i z e t h a t composes t h e sand i n 

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

Q. I f y o u ' r e t r y i n g t o make an 

i n t e r p r e t a t i o n as a g e o l o g i s t a b o u t t h e 

p e r m e a b i l i t y o f t h e P i c t u r e d C l i f f s , how does t h e 

t e x t u r e o f t h e g r a i n s i z e h e l p you d e t e r m i n e what 

t h e p o s s i b l e p e r m e a b i l i t y w i l l be? 

A. W e l l , t h e c o a r s e r t h e g r a i n s i z e , 

g e n e r a l l y t h e h i g h e r t h e amount o f p o r o s i t y i n a 

r o c k and a l s o t h e h i g h e r you w o u l d e x p e c t t h e 

p e r m e a b i l i t y t o be. 
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So i n a v e r y c o a r s e g r a i n s a n d s t o n e , 

you w o u l d n o r m a l l y a n t i c i p a t e t h a t y o u w o u l d have 

a r e l a t i v e l y h i g h p e r m e a b i l i t y r e l a t i v e t o a 

f i n e r g r a i n s a n d s t o n e where t h e r e i s much more 

t o r t u o s i t y i n t h e f l o w p a t h t h a t f l u i d s have t o 

move t h r o u g h t h e r o c k so t h a t f i n e r g r a i n sands 

a r e g e n e r a l l y r e g a r d e d as l o w e r p e r m e a b i l i t y . 

Q. What i s y o u r o p i n i o n o f t h e t e x t u r e o f 

t h e P i c t u r e d C l i f f s r o c k , i f you w i l l , w i t h i n t h e 

a r e a o f a p p l i c a t i o n ? 

A. The P i c t u r e d C l i f f s i n t h e a r e a o f 

a p p l i c a t i o n and t h r o u g h o u t t h e San Juan B a s i n i s 

d e s c r i b e d as f i n e t o v e r y f i n e g r a i n so t h a t i t 

i s t h e p e r m e a b i l i t y i n t h e s a n d s t o n e i s low 

r e l a t i v e t o many o t h e r s a n d s t o n e s i n o t h e r a r e a s 

o f t h e c o u n t r y where you w o u l d f i n d a c o a r s e r 

g r a i n s i z e . But i n t h i s a r e a i t ' s f i n e t o v e r y 

f i n e g r a i n . 

Q. Would t h a t t e x t u r e o f r o c k be 

c o n s i s t e n t w i t h an e n g i n e e r who, based upon c o r e 

i n f o r m a t i o n o r p r e s s u r e b u i l d u p t e s t s , was a b l e 

t o d e t e r m i n e t h a t t h e p e r m e a b i l i t y o f t h e 

P i c t u r e d C l i f f s was .1 m i l l i d a r c i e s o r l e s s ? 

Would t h a t g e o l o g i c o p i n i o n a b o u t t h e 

t e x t u r e o f t h e r o c k t h a t y o u see i n t h e P i c t u r e d 
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C l i f f s be c o n s i s t e n t w i t h what t h e e n g i n e e r i s 

s e e i n g f o r p e r m e a b i l i t y i n c e r t a i n w e l l s w i t h i n 

t h i s a r e a ? 

A. Yes, i t c e r t a i n l y w o u l d . You w o u l d 

e x p e c t f i n e r g r a i n sands t o have low p e r m e a b i l i t y 

and p r o b a b l y i n t h e r a n g e o f t h e l e s s t h a n .1 

m i l l i d a r c y . 

Q. You m e n t i o n e d t h a t t h e r e were o t h e r 

i t e m s o f r o c k p r o p e r t i e s t h a t you as a g e o l o g i s t 

c o n s i d e r e d s i g n i f i c a n t i n e x a m i n i n g t h e P i c t u r e d 

C l i f f s . I s t h e c o m p o s i t i o n o f t h e g r a i n --

A. R i g h t . 

Q. -- i s t h a t one o f o f t h e i t e m s ? 

A. T e x t u r e , c o m p o s i t i o n , and t h e n a l s o a 

t e r m we c a l l d i a g e n e s i s , w h i c h i s t h e p r o c e s s o f 

a l t e r a t i o n t h a t t h e sand goes t h r o u g h a f t e r i t ' s 

d e p o s i t e d . So t h e second t h i n g t o d i s c u s s i s t h e 

c o m p o s i t i o n o f t h e g r a i n s t h a t make up t h e sand. 

Some sands a r e composed o f r e l a t i v e l y p u r e 

q u a r t z , w h i c h i s a v e r y s t a b l e m i n e r a l and 

d o e s n ' t a l t e r v e r y much a f t e r d e p o s i t i o n . 

I n t h e case o f t h e P i c t u r e d C l i f f s , 

many o f t h e -- most o f t h e sand g r a i n s a r e 

composed o f r o c k f r a g m e n t s , v o l c a n i c r o c k 

f r a g m e n t s , w h i c h a r e v e r y u n s t a b l e i n t h e i r 
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c o m p o s i t i o n and t e n d t o a l t e r s u b s e q u e n t t o t h e i r 

d e p o s i t i o n and f o r m d i f f e r e n t m i n e r a l s and t o 

b r e a k down. 

Q. How does t h e c o m p o s i t i o n o f t h e g r a i n 

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

A. W e l l , d u r i n g t h e p r o c e s s o f d i a g e n e s i s , 

w h i c h i n c l u d e s t h e c o m p a c t i o n as a r e s u l t o f 

b u r i a l t h a t t h e r o c k goes t h r o u g h , and t h e n 

f l u i d s m o v i n g t h r o u g h t h e r o c k a f t e r t h e 

d e p o s i t i o n , t e n d t o a l t e r t h e s e u n s t a b l e r o c k 

f r a g m e n t g r a i n s and t o c r e a t e d i f f e r e n t -- new 

m i n e r a l s i n t h e r o c k . 

And t h e s e m i n e r a l s o f t e n f i l l up t h e 

m a t r i x o r t h e p o r o s i t y t h a t m i g h t be p r e s e n t a t 

t h e t i m e o f d e p o s i t i o n such t h a t when y o u 

a c t u a l l y d e p o s i t a s a n d s t o n e i n a m a r i n e 

s h o r e l i n e e n v i r o n m e n t , s i m i l a r t o what we had i n 

t h e P i c t u r e d C l i f f s , y ou may have a p o r o s i t y o f , 

say, 20 t o 25 p e r c e n t a t t h e t i m e o f d e p o s i t i o n . 

W e l l , as t h e sand i s b u r i e d by o t h e r 

s e d i m e n t s on t o p o f i t and compacted and t h e n 

t h i s p r o c e s s o f d i a g e n e s i s , much o f t h a t o r i g i n a l 

p o r o s i t y becomes o c c l u d e d , o r f i l l e d up w i t h --

w e l l , b o t h c l o s e d by t h e c o m p a c t i o n and f i l l e d up 

by t h e s e d i a g e n e t i c m i n e r a l s t h a t f o r m i n t h e 
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p o r o u s base t h a t e x i s t e d a t t h e t i m e o f 

depos i t i o n . 

So as a r e s u l t , g e n e r a l l y t h e p o r o s i t y 

t h a t we f i n d i n t h e P i c t u r e d C l i f f s t o d a y i s i n 

t h e r a n g e o f 8 t o 12 p e r c e n t . The h i g h e s t 

p o r o s i t y t h a t I ' v e e v e r seen r e p o r t e d f o r t h e 

P i c t u r e d C l i f f s i s , I b e l i e v e , 13 o r 14 p e r c e n t . 

So much o f t h e o r i g i n a l p o r o s i t y i s d e s t r o y e d 

d u r i n g t h i s p r o c e s s t h a t we c a l l d i a g e n e s i s . 

Q. I s y o u r r e s e r v o i r d e s c r i p t i o n o f t h e 

r o c k p r o p e r t i e s c o n s i s t e n t w i t h t h e low 

p e r m e a b i l i t i e s t h a t a r e c h a r a c t e r i z e d t o be 

a s s o c i a t e d w i t h 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 ? 

A. Yes. I t ' s v e r y c o n s i s t e n t w i t h t h e 

p e r m e a b i l i t i e s t h a t we o b s e r v e i n t h e P i c t u r e d 

C l i f f s . And we a t t r i b u t e t h e low p e r m e a b i l i t y 

n a t u r e i n l a r g e p a r t t o t h e f i n e g r a i n n a t u r e and 

t h e n t h e p r e s e n c e o f a l l t h e s e d i a g e n e t i c 

m i n e r a l s , t h e c l a y s t h a t have f i l l e d t h e 

p o r o s i t y . 

Q. D e s c r i b e f o r us as a g e o l o g i s t t h e 

d e p o s i t i o n a l e n v i r o n m e n t i n w h i c h t h e P i c t u r e d 

C l i f f s sands have been d i s t r i b u t e d on a r e g i o n a l 

b a s i s and t h e n on a s i t e - s p e c i f i c b a s i s as i t 

a p p l i e s t o y o u r a r e a o f a p p l i c a t i o n . 
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A. Okay. The P i c t u r e d C l i f f s i s a m a r i n e 

s a n d s t o n e , and i t was d e p o s i t e d d u r i n g t h e 

c r e t a c e o u s . The c r e t a c e o u s p e r i o d was an 

i n t e r e s t i n g t i m e i n t h e g e o l o g i c h i s t o r y o f t h e 

San Juan a r e a because t h e r e was a seaway t h a t 

came t h r o u g h most o f t h e c e n t r a l U n i t e d S t a t e s 

and a c r o s s t h e San Juan B a s i n a r e a . 

There was a s h o r e l i n e t h a t t r e n d e d i n a 

n o r t h w e s t e r l y d i r e c t i o n . And d u r i n g t h e 

c r e t a c e o u s t h e sea l e v e l f l u c t u a t e d s e v e r a l 

t i m e s . I t moved up and down and l a i d down, 

b e g i n n i n g w i t h t h e Da k o t a and mo v i n g up t h r o u g h 

t h e Mesaverde, w h i c h i n c l u d e s t h e P o i n t L o o k o u t 

and t h e C l i f f House s a n d s t o n e s . 

And t h e n f i n a l l y t h e l a s t r e g r e s s i o n , 

or m o v i n g o u t o f t h e seaway, i n t h i s a r e a 

r e s u l t e d i n t h e d e p o s i t o f t h e P i c t u r e d C l i f f s . 

And what you see i s t h a t d u r i n g t h i s r e g r e s s i o n , 

o r moving o u t o f t h e s h o r e l i n e , t h a t t h e sea 

l e v e l w o u l d d r o p and t h e n s t a n d s t i l l f o r a 

p e r i o d o f t i m e and c r e a t e benches o f h i g h e r 

q u a l i t y r e s e r v o i r r o c k . 

And t h e n t h e sea l e v e l w o u l d d r o p a 

l i t t l e b i t , t h e s h o r e l i n e w o u l d move o u t s e v e r a l 

m i l e s and t h e n s t a b i l i z e , and you w o u l d d e p o s i t a 
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s u b s e q u e n t bench o f f a i r l y h i g h q u a l i t y r e s e r v o i r 

r o c k . And t h i s happened s e v e r a l t i m e s . 

When you l o o k a t t h e P i c t u r e d C l i f f s 

s e v e r a l t i m e s on a r e g i o n a l b a s i s and l o o k a t t h e 

c u m u l a t i v e p r o d u c t i o n t r e n d s , s i m i l a r t o what 

I ' v e c o n t o u r e d on t h e E x h i b i t 1-B map, you see 

t h e s e benches o f h i g h e r q u a l i t y r e s e r v o i r r o c k 

b e i n g r e p r e s e n t e d by h i g h e r c u m u l a t i v e p r o d u c t i o n 

f r o m w e l l s t h a t were i n t h e h i g h e r q u a l i t y 

t r e n d s . 

Q. On a r e g i o n a l b a s i s t h e n y o u can 

d e t e r m i n e t h a t o r i e n t a t i o n o f d e p o s i t i o n t o be 

n o r t h w e s t t o s o u t h e a s t ? 

A. T h a t ' s r i g h t . And t h a t ' s an i m p o r t a n t 

p o i n t when we draw y o u r a t t e n t i o n t o t h e measured 

p e r m e a b i l i t i e s t h a t we've been a b l e t o a c q u i r e 

t h a t p e r t a i n t o our Tank M o u n t a i n A r e a . 

Q. When we l o o k a t E x h i b i t 1-B, have y o u 

d i s p l a y e d t h a t n o r t h w e s t - s o u t h e a s t d e p o s i t i o n a l 

t r e n d and have i d e n t i f i e d i t ? 

A. Yes. I ' v e i d e n t i f i e d i t w i t h some 

l e t t e r i n g and some a r r o w s . And t h e s e a r e — t h e 

l e t t e r i n g and t h e a r r o w s a r e w r i t t e n i n some o f 

t h e h i g h e r q u a l i t y p r o d u c t i v e a r e a s o f t h i s 

d e t a i l e d map a r e a . 
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Q. As you move p e r p e n d i c u l a r t o t h a t t r e n d 

i n a n o r t h e a s t d i r e c t i o n , what happens t o t h e 

P i c t u r e d C l i f f s r e s e r v o i r as you move away f r o m 

t h e t r e n d ? 

A. W e l l , w h a t ' s happened i s t h a t -- I 

t h i n k you need t o u n d e r s t a n d a l i t t l e b i t a b o u t 

t h e d e v e l o p m e n t h i s t o r y o f t h e P i c t u r e d C l i f f s 

h o r i z o n . The f i r s t P i c t u r e d C l i f f s w e l l s were 

d r i l l e d i n t h e 1920s down i n t h e F a r m i n g t o n 

a r e a . And t h e n t h r o u g h o u t t h e 40s and 50s and up 

t h r o u g h t h e 1970s, t h e l i m i t s o f t h e P i c t u r e d 

C l i f f s f i e l d moved p r o g r e s s i v e l y t o t h e n o r t h . 

And t h e l i m i t t h a t we see, t h e l i m i t o f 

t h e p r o d u c t i v e a r e a t h a t we see r e p r e s e n t e d on 

map 1-B i s r e p r e s e n t a t i v e o f where, e s s e n t i a l l y , 

d r i l l i n g s t o p p e d a t t h e end o f t h e 1970s. 

T h e r e ' s been v e r y l i t t l e a c t i v i t y i n 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 s i n c e a b o u t 1979. 

Q. Do you have an e x p l a n a t i o n f o r t h e l a c k 

o f a c t i v i t y ? 

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

t r i e d s e v e r a l t i m e s t o s t e p o u t f r o m t h e 

p r o d u c t i v e a r e a and f o u n d t h a t t h e y were d r i l l i n g 

n o n c o m m e r c i a l w e l l s . 

And i n g e n e r a l , t h e i n d u s t r y has 
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r e c o g n i z e d t h a t as you move f u r t h e r n o r t h , 

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

i n t h e P i c t u r e d C l i f f s d e t e r i o r a t e s , so t h a t t h e 

g e n e r a l v i e w i s t h a t you have a l i t t l e h i g h e r 

p e r m e a b i l i t y t o t h e s o u t h and as you move n o r t h , 

y o u r p e r m e a b i l i t y d e c r e a s e s so t h a t many p e o p l e 

f e e l l i k e i t ' s uneconomic t o d e v e l o p a n y t h i n g 

n o r t h o f t h e c u r r e n t p r o d u c i n g a r e a . 

Q. L e t ' s t u r n t o E x h i b i t 2, w h i c h i s t h e 

t a b u l a t i o n o f w e l l d a t a . I d e n t i f y t h a t f o r me, 

p l e a s e . 

A. A l l r i g h t . T h i s i s s i m p l y a l i s t o f 

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

o f o u r Tank M o u n t a i n , o ur p r o p o s e d Tank M o u n t a i n 

t i g h t gas a r e a . T here a r e 144 w e l l s on t h e 

l i s t . 

And a s s o c i a t e d w i t h each w e l l i s a 

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

t o w n s h i p , r a n g e , s e c t i o n , f o o t a g e f r o m t h e 

s e c t i o n l i n e , t h e n a w e l l name, o p e r a t o r , t o t a l 

d e p t h o f t h e w e l l , t h e d a t e t h a t t h e w e l l was 

spud and t h e d a t e t h a t t h e w e l l was c o m p l e t e d . 

And t h e n c u m u l a t i v e gas p r o d u c t i o n and c u m u l a t i v e 

w e l l p r o d u c t i o n up u n t i l J a n u a r y o f 1991. 

Q. I n r e v i e w i n g t h i s d a t a , have y o u f o u n d 
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any w e l l t h a t was a b l e t o a t t a i n c o m m e r c i a l 

p r o d u c t i o n w i t h o u t b e i n g s t i m u l a t e d p r i o r t o t h a t 

p r o d u c t i on? 

A. No. I t ' s c u s t o m a r y p r a c t i c e t o d r i l l a 

P i c t u r e d C l i f f s w e l l . And t o a c h i e v e c o m m e r c i a l 

p r o d u c t i o n , i t ' s a l w a y s r e q u i r e d s t i m u l a t i o n . 

Even back as f a r as t h e e a r l y w e l l s t h a t were 

d r i l l e d i n t h e 1930s and 40s, t h e s e w e l l s were 

s t i m u l a t e d i n an o p e n - h o l e c o n d i t i o n w i t h 

n i t r o g l y c e r i n f r a c t u r i n g t e c h n i q u e s . 

Our f r a c t u r e t e c h n i q u e s have become a 

l i t t l e more s o p h i s t i c a t e d o v e r t h e y e a r s so t h a t 

now g e n e r a l l y t h e w e l l s a r e c a s e d , p e r f o r a t e d , 

and t h e n f r a e ' d t h r o u g h t h e p e r f o r a t i o n r a t h e r 

t h a n i n an o p e n - h o l e s i t u a t i o n . 

But I'm n o t aware o f any w e l l i n t h e 

e n t i r e San Juan B a s i n t h a t p r o d u c e s f r o m t h e 

P i c t u r e d C l i f f s t h a t h a s n ' t been s t i m u l a t e d i n 

some method. 

Q. Why do t h e o p e r a t o r s have t o s t i m u l a t e 

t h e P i c t u r e d C l i f f s i n o r d e r t o a t t a i n 

p r o d u c t i o n ? 

A. Because i t i s a low p e r m e a b i l i t y . 

S a n d s t o n e . 

Q. When you as a g e o l o g i s t a r e 

RODRIGUEZ-VESTAL REPORTING 
(5 0 5 ) 988-1772 



1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

1 2 

1 3 

14 

15 

1 6 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

30 

a s s i m i l a t i n g d a t a and d e v e l o p i n g maps f r o m w h i c h 

t o make i n t e r p r e t a t i o n s and c o n c l u s i o n s , one o f 

t h e t o o l s you o f t e n use i s a s t r u c t u r e map. I 

know y o u h a v e n ' t p r e s e n t e d one h e r e , b u t can you 

d e s c r i b e w h e t h e r o r n o t t h e r e i s a s t r u c t u r a l 

s i g n i f i c a n c e t o t h e P i c t u r e d C l i f f s , p a r t i c u l a r l y 

as i t a f f e c t s t h e a r e a o f a p p l i c a t i o n ? 

A. R i g h t . I have done s t r u c t u r e mapping 

o f t h e P i c t u r e d C l i f f s . And t h e r e ' s r e l a t i v e l y 

l i t t l e s t r u c t u r e i n t h e a r e a . T h ere i s a 

r e g i o n a l d i p e s s e n t i a l l y t o t h e n o r t h e a s t t h a t 

r e s u l t s i n a b o u t a 2 5 - f o o t - p e r - m i l e d i p t o t h e 

h o r i z o n , w h i c h i s v e r y f l a t . I t ' s e s s e n t i a l l y 

u n d e t e c t a b l e . I t ' s l i k e as f l a t as a t a b l e t o p . 

So t h e r e ' s r e a l l y n o t any s t r u c t u r a l 

d e f o r m a t i o n . T h e r e ' s no f a u l t i n g o f any 

s i g n i f i c a n c e t h a t a f f e c t s t h e P i c t u r e d C l i f f s 

h o r i z on. 

I t ' s e s s e n t i a l l y a b l a n k e t o f sand t h a t 

c o v e r s t h e e n t i r e San Juan B a s i n and i s f a i r l y 

u n i f o r m i n t h i c k n e s s and i s n o t d i s r u p t e d u n t i l 

y ou g e t t o t h e v e r y edge o f t h e b a s i n where i t 

can t u r n a b r u p t l y upward and o u t c r o p a t t h e 

s u r f a c e . 

Q. L e t ' s t u r n now, Mr. Meek, t o t h e t y p e 
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l o g , have you i d e n t i f y f o r us t h e l o c a t i o n f r o m 

w h i c h you've t a k e n t h e t y p e l o g exam p l e , and t h e n 

d e s c r i b e f o r us t h e v e r t i c a l l i m i t s o f t h e 

P i c t u r e d C l i f f s as t h e y a p p l y t o y o u r a r e a o f 

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

A. Yes. The l o c a t i o n o f t h e t y p e l o g i s 

i n d i c a t e d on E x h i b i t 1-B. I t ' s l o c a t e d i n 

Town s h i p 31 N o r t h , Range 9 West, S e c t i o n 17 i n 

t h e n o r t h w e s t q u a r t e r o f t h a t s e c t i o n . And t h i s 

i s a w e l l t h a t ' s t i t l e d t h e San Juan 32-9 U n i t 

No. 102 and was o p e r a t e d by t h e Amoco P r o d u c t i o n 

Company. 

Q. For r e f e r e n c e , g i v e us t h e commonly 

u t i l i z e d d e s c r i p t i o n o f t h e P i c t u r e d C l i f f s so 

t h a t a g e o l o g i s t w i t h t h a t d e s c r i p t i o n w o u l d know 

how t o p i c k t h e t o p and t h e b o t t o m o f 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 . 

A. W e l l , t h e P i c t u r e d C l i f f s i s o v e r l a i n 

by t h e F r u i t l a n d f o r m a t i o n , w h i c h c o n t a i n s c o a l 

d e p o s i t s , s a n d s t o n e s , and s h a l e s . And t y p i c a l l y 

t h e t o p o f t h e P i c t u r e d C l i f f s i s p i c k e d a t t h e 

base o f t h e l o w e s t c o a l i n t h e F r u i t l a n d 

f o r m a t i o n . 

A l t h o u g h t h e r e i s sometimes some 

t r a n s i t i o n t o i t i n t h e sense t h a t o c c a s i o n a l l y 
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t h e r e i s a s t r a y c o a l s t r i n g e r t h a t m i g h t appear 

somewhere l o w e r i n t h e — down i n t o what w o u l d be 

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

But i t ' s a f a i r l y easy c o r r e l a t i o n t o 

make on most o f t h e w e l l l o g s t h a t a r e a v a i l a b l e 

once one becomes f a m i l i a r w i t h t h a t t r a n s i t i o n 

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

s a n d s t o n e s b e l o w i t . 

Q. What i s y o u r o p i n i o n o f t h e a v e r a g e 

d e p t h o f t h e t o p o f t h e P i c t u r e d C l i f f s w i t h i n 

t h e a r e a o f a p p l i c a t i o n ? 

A. The a v e r a g e d e p t h i s a b o u t 3500 f e e t , 

b u t i t v a r i e s q u i t e a b i t because t h e r e i s a 

s i g n i f i c a n t t o p o g r a p h i c r e l i e f i n t h e a r e a . But 

3500 f e e t , I b e l i e v e , i s a f a i r l y a c c u r a t e number 

t o e s t i m a t e an a v e r a g e d e p t h f o r t h e t o p o f t h e 

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

Q. What i s t h e a v e r a g e g r o s s t h i c k n e s s o f 

t h e P i c t u r e d C l i f f s t h a t y o u ' r e d e a l i n g w i t h ? 

A. The way t h a t I d e f i n e t h e P i c t u r e d 

C l i f f s , i t ' s a b o u t 100 t o 150 f e e t , sometimes as 

much as 200 f e e t t h i c k . But i t ' s a v e r y 

t r a n s i t i o n a l b o u n d a r y a t t h e base o f t h e P i c t u r e d 

C l i f f s . 

The P i c t u r e d C l i f f s o v e r l i e s t h e u n i t 
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t h a t i s known as t h e L e w i s s h a l e , w h i c h 

r e p r e s e n t s t h e more d i s t a l m a r i n e d e p o s i t s , t h e 

s h a l e s t h a t were b e i n g d e p o s i t e d f a r away f r o m 

t h e s h o r e l i n e . And as t h e ocean moved o u t o v e r 

t h e s e m a r i n e s h a l e s , t h e n t h e s a n d s t o n e s were 

d e p o s i t e d o v e r t h e t o p o f t h e s h a l e s . 

So i t ' s what we r e f e r t o as a 

c o a r s e n i n g - u p w a r d sequence i n t h e sense t h a t i f 

y o u ' r e s t a r t i n g somewhere down i n t h e L e w i s 

s h a l e , y o u ' r e coming t h r o u g h t h e s e b l a c k m a r i n e 

s h a l e s , and t h e n you m i g h t see a t h i n bed o f 

s a n d s t o n e a p p e a r . 

And as you go a l i t t l e b i t f u r t h e r up, 

t h e t h i c k n e s s o f t h e s a n d s t o n e beds i n c r e a s e s , 

t h e g r a i n s i z e m i g h t i n c r e a s e s l i g h t l y , become a 

l i t t l e b i t c o a r s e r g r a i n , u n t i l when y o u g e t up 

i n t o t h e u p p e r p a r t o f t h e P i c t u r e d C l i f f s , 

y o u've made a t r a n s i t i o n f r o m s h a l e i n t o a p u r e , 

m a s s i v e , o r t h i c k - b e d d e d s a n d s t o n e beds. 

Q. W i t h i n t h a t g r o s s v e r t i c a l l i m i t o f t h e 

P i c t u r e d C l i f f s , where i s t h e b e s t p r o d u c t i o n 

f ound? 

A. The p r o d u c t i v e i n t e r v a l i s a l w a y s f o u n d 

i n t h e v e r y u p p e r p a r t o f t h e P i c t u r e d C l i f f s , 

u s u a l l y w i t h i n t h e u p p e r 100 f e e t , and p r o b a b l y 
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i n most cases i n t h e u p p e r 50 t o 70 f e e t o f t h e 

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

Q. When you l o o k a t t h e a v e r a g e d e p t h o f 

t h e t o p o f t h e P i c t u r e d C l i f f s and compare t h a t 

t o t h e maximum a l l o w e d gas p r o d u c i n g r a t e on a 

d a i l y b a s i s u n d e r t h e O i l C o n s e r v a t i o n D i v i s i o n 

r u l e c o n t a i n e d i n Order R-6388, I b e l i e v e t h e 

l i m i t t h a t c o r r e s p o n d s t o t h e 3 5 0 0 - f o o t i n t e r v a l 

i s 91 Mcf a day; am I c o r r e c t i n u n d e r s t a n d i n g 

t h a t ? 

A. Yes, I b e l i e v e so. 

Q. Do you f i n d any o f t h e w e l l s w i t h i n t h e 

a r e a o f r e v i e w f o r t h i s a p p l i c a t i o n t h a t a r e 

c a p a b l e o f p r o d u c i n g a t t h a t t y p e o f r a t e ? 

A. T h a t ' s a t an u n s t i m u l a t e d r a t e . I'm 

n o t aware o f any w e l l s t h a t have p r o d u c e d a t t h a t 

k i n d o f a r a t e i n an u n s t i m u l a t e d c o n d i t i o n . But 

most w e l l s a r e n o t t e s t e d i n an u n s t i m u l a t e d 

c o n d i t i o n , so i t ' s a l i t t l e b i t h a r d t o make t h a t 

d e t e r m i n a t i o n . 

Q. For t h e w e l l s on y o u r l i s t on E x h i b i t 

2, do you f i n d any o f them t h a t w i l l p r o d u c e f i v e 

b a r r e l s o f o i l a day o r more? 

A. No. The P i c t u r e d C l i f f s p r o d u c e s 

f a i r l y d r y methane, v e r y l i t t l e l i q u i d s 

RODRIGUEZ-VESTAL REPORTING 
(505) 988-1772 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

13 

14 

1 5 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

35 

a s s o c i a t e d w i t h i t , no w a t e r . And i n no case i n 

any o f t h e 144 w e l l s t h a t a r e on t h e l i s t i s a 

w e l l c a p a b l e o f p r o d u c i n g more t h a n maybe a 

b a r r e l o f c o n d e n s a t e a day. 

Q. I s t h e r e w a t e r p r o d u c t i o n a s s o c i a t e d 

w i t h p r o d u c i n g t h e P i c t u r e d C l i f f s w e l l s i n t h e 

a r e a o f a p p l i c a t i o n ? 

A. No, t h e r e ' s n o t . 

Q. L e t ' s t u r n t o y o u r c r o s s - s e c t i o n s now, 

Mr. Meek, and l e t me ask you t o l o o k a t E x h i b i t 

4-A. The E x h i b i t 4-A i s y o u r A-A p r i m e 

c r o s s - s e c t i o n t h a t r u n s n o r t h - s o u t h ? 

A. T h a t ' s r i g h t . On my c r o s s - s e c t i o n I'm 

s h o w i n g an i n d e x j u s t i n t h e l o w e r p o r t i o n o f t h e 

map. I t shows t h e o u t l i n e o f o u r p r o p o s e d Tank 

M o u n t a i n T i g h t Gas Ar e a and t h e n t h e o r i e n t a t i o n 

o f t h e two c r o s s - s e c t i o n s , w h i c h a r e E x h i b i t s 4-A 

and 4-B. 

The f i r s t c r o s s - s e c t i o n i s A-to-A 

p r i m e , and i t r u n s f r o m t h e n o r t h t o t h e s o u t h 

t h r o u g h t h e a r e a . The main t h i n g s t h a t I w o u l d 

l i k e t o p o i n t o u t on t h e c r o s s - s e c t i o n , f i r s t o f 

a l l , I ' v e s e l e c t e d s i x w e l l s t h a t a r e s p a c e d 

a b o u t -- w e l l , a b o u t two t o t h r e e m i l e s a p a r t . 

These w e l l s a r e v e r y r e p r e s e n t a t i v e o f 
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t h e t y p i c a l t y p e o f l o g r e s p o n s e t h a t y o u see i n 

t h e P i c t u r e d C l i f f s . The c r o s s - s e c t i o n shows t h e 

o v e r l y i n g F r u i t l a n d f o r m a t i o n w i t h a f a i r l y t h i c k 

c o a l seam j u s t r i g h t on t o p o f t h e P i c t u r e d 

C l i f f s . T h a t c o a l seam i s r e p r e s e n t e d on t h e 

l o g s by a h i g h r e s i s t i v i t y d e v e l o p m e n t . 

The r e s i s t i v i t y c u r v e , w h i c h i s on t h e 

r i g h t s i d e o f t h e d e p t h t r a c k on each o f t h e 

l o g s , as t h e c u r v e moves o f f t o t h e r i g h t , i t 

r e p r e s e n t s a h i g h e r r e s i s t i v i t y . So i t ' s f a i r l y 

e asy t o r e c o g n i z e t h e t h i c k c o a l seam t h a t 

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

Q. When you l o o k a t t h e d i s p l a y and see 

t h e d a r k b l a c k l i n e r u n n i n g h o r i z o n t a l l y a c r o s s 

t h e c r o s s - s e c t i o n , what does t h a t d e p i c t ? 

A. That r e p r e s e n t s t h e t o p o f t h e P i c t u r e d 

C l i f f s s a n d s t o n e as I have i n t e r p r e t e d i t f r o m 

t h e s e w e l l l o g s . 

The o t h e r t h i n g t h a t I w o u l d l i k e t o 

p o i n t o u t on t h i s c r o s s - s e c t i o n i s t h a t t h e f i r s t 

t h r e e w e l l s , t h e n o r t h e r n w e l l s a r e w e l l s t h a t 

p r o d u c e f r o m t h e Mesaverde h o r i z o n , w h i c h i s a 

deeper h o r i z o n . They've p e n e t r a t e d t h e P i c t u r e d 

C l i f f s b u t have n o t been c o m p l e t e d i n i t . 

And t h e n t h e t h r e e w e l l s i n t h e 
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s o u t h e r n p o r t i o n o f t h e c r o s s - s e c t i o n a r e 

a c t u a l l y p r o d u c i n g P i c t u r e d C l i f f s w e l l s . 

And i n t h e d e p t h t r a c k o f t h e s e t h r e e 

w e l l s I have a n n o t a t e d t h e zone t h a t ' s been 

p e r f o r a t e d i n t h e w e l l so t h a t y o u can see t h a t 

t h e p r o d u c i n g i n t e r v a l i n t h e P i c t u r e d C l i f f s i s 

f o u n d i n t h e u p p e r 50 t o 70 f e e t o f t h e 

f o r m a t i o n . 

Q. Am I c o r r e c t i n u n d e r s t a n d i n g t h a t 

y o u ' r e n o t a b l e t o t a k e t h e l o g s and q u a n t i f y 

s p e c i f i c a l l y p e r m e a b i l i t y o f t h e r e s e r v o i r f r o m 

t h e l o g a n a l y s i s , b u t you can use i t as a d e v i c e 

o r a t o o l t o g i v e you a q u a l i t a t i v e i n d i c a t i o n o f 

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

A. T h a t ' s t r u e i n a sense. The gamma r a y 

c u r v e and t h e SP c u r v e , w h i c h a r e r e p r e s e n t e d i n 

t h e — on t h e l e f t s i d e o f t h e d e p t h t r a c k on 

each o f t h e l o g s , g i v e us an i n d i c a t i o n o f t h e 

l i t h o l o g y , t h e r o c k t y p e . 

And when t h e s e c u r v e s d e f l e c t t o t h e 

l e f t , i t i n d i c a t e s a c l e a n e r s a n d s t o n e . And as 

t h e s h a l e c o n t e n t o f t h e r o c k f o r m a t i o n 

i n c r e a s e s , t h e n t h e s e c u r v e s t e n d t o move t o t h e 

r i g h t so t h a t t h e r e i s s o r t o f a q u a l i t a t i v e f e e l 

t h a t y o u can g e t f o r t h e t y p e o f r o c k and maybe 
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w h e t h e r t h e r e i s p o s s i b l y p e r m e a b i l i t y i n t h a t 

p a r t i c u l a r f o r m a t i o n a t t h a t p o i n t . 

Q. I f we have a d e t e r m i n a t i o n o f a c l e a n e r 

r o c k p r o p e r t y w i t h i n t h e P i c t u r e d C l i f f s as 

d i s p l a y e d by t h e l o g c u r v e c h a r a c t e r , t h e c l e a n e r 

t h e r o c k , what happens c o r r e s p o n d i n g l y t o t h e 

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

A. You w o u l d a n t i c i p a t e t h a t t h e 

p e r m e a b i l i t y w o u l d i n c r e a s e as t h e s h a l e c o n t e n t 

and t h e r o c k d e c r e a s e s . Or t h e c l e a n e r t h e 

s a n d s t o n e , you w o u l d a n t i c i p a t e t h a t p e r m e a b i l i t y 

w o u l d be somewhat b e t t e r . 

Q. L e t ' s e x p l o r e t h a t f o r a moment by 

g o i n g b ack and r e f e r e n c i n g E x h i b i t 1-B, w h i c h i s 

our a r e a map t h a t g i v e s t h e d e t a i l s o f y o u r d a t a 

c o n t r o l p o i n t s , i f y o u w i l l . 

A. Uh-huh. 

Q. And l o o k i n g a t t h e n o r t h - s o u t h 

c r o s s - s e c t i o n , do you have a c o r e a n a l y s i s w i t h 

e s t a b l i s h e d a v e r a g e p e r m e a b i l i t y t h a t i s c l o s e t o 

any o f t h e l o g s shown on y o u r A-A p r i m e 

c r o s s - s e c t i o n ? 

A. The w e l l t h a t ' s l a b e l e d on t h e 

c r o s s - s e c t i o n San Juan 32-9 U n i t No. 102 i s 

l o c a t e d i n S e c t i o n 17. I t ' s a l s o i n d i c a t e d on 
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t h e map as t h e t y p e l o g , and t h e r e f o r e i t ' s 

l o c a t e d j u s t l e s s t h a n a m i l e away f r o m one o f 

t h e w e l l s t h a t we do have some measured c o r e 

p e r m e a b i l i t y a n a l y s i s on. 

Q. W e ' l l t a l k a b o u t t h e s p e c i f i c s o f t h e 

c o r e a n a l y s i s l a t e r f o r W e l l 106, b u t i t i s i n 

t h e same s e c t i o n , i f you w i l l , as t h e t y p e l o g ? 

A. R i g h t . I t ' s w i t h i n a m i l e o f t h e t y p e 

l o g . 

Q. I n c o m p a r i n g t h e l o g c u r v e c h a r a c t e r on 

t h e 102 w e l l , w h i c h i s on t h e c r o s s - s e c t i o n , 

e x p l a i n t o us what you see a b o u t t h e l o g c u r v e 

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

low p e r m e a b i l i t y as e s t a b l i s h e d by t h e c o r e 

a n a l y s i s i n t h e 106 w e l l . 

A. W e l l , t h e l o g c u r v e c h a r a c t e r on t h e 

106 i s v e r y s i m i l a r t o what we see on t h e 102. 

There i s a — one o f o u r o t h e r e x h i b i t s , w h i c h 

p r e s e n t s t h e a c t u a l c o r e a n a l y s i s d a t a on t h e 

106, t h e r e i s a X e r o x copy o f t h e l o g s t h a t a r e 

a s s o c i a t e d w i t h t h a t w e l l . So a c o m p a r i s o n c o u l d 

be made t o t h e c u r v e s shown on t h e 102 h e r e on 

t h e c r o s s - s e c t i o n and i n t h a t p r e s e n t a t i o n i n a 

f u r t h e r e x h i b i t . 

But t h e y a r e v e r y s i m i l a r , and i n f a c t 
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I d o n ' t r e a l l y d e t e c t any d i f f e r e n c e l o o k i n g a t 

l o g s t o t h e q u a l i t y o f one w e l l v e r s u s a n o t h e r . 

I e x p e c t t h a t b o t h w e l l s a r e g o i n g t o p r o d u c e i n 

a s i m i l a r f a s h i o n and t h e y have v e r y s i m i l a r r o c k 

c h a r a c t e r i s t i c s . 

Q. As we move s o u t h on t h i s l i n e o f 

c r o s s - s e c t i o n , do you see t h e q u a l i t y o f t h e r o c k 

i m p r o v i n g so t h a t you w o u l d a n t i c i p a t e a g r e a t e r 

p e r m e a b i l i t y as you move t o t h e s o u t h ? 

A. W e l l , we're m o v i n g i n t o a p r o d u c t i v e 

a r e a . I d o n ' t r e a l l y b e l i e v e t h a t t h e 

p e r m e a b i l i t y i s g o i n g t o i m p r o v e t r e m e n d o u s l y , 

a l t h o u g h t h e r e p r o b a b l y i s some i m p r o v e m e n t . 

But I guess t h e p o i n t t h a t I w o u l d l i k e 

t o make i s t h a t t h e c o r e s t h a t we're p r e s e n t i n g , 

s e v e r a l o f them a r e f r o m w e l l s t h a t o f f s e t v e r y 

c l o s e l y some o f t h e h i g h e r p r o d u c t i v e w e l l s i n 

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

I f I m i g h t back up j u s t a l i t t l e , t h e 

a v e r a g e P i c t u r e d C l i f f s w e l l i n t h e b a s i n 

p r o d u c e s a b o u t 600 m i l l i o n c u b i c f e e t . And some 

of t h e w e l l s p r o d u c e up t o as h i g h as 4 b i l l i o n 

c u b i c f e e t . So t h a t w o u l d be a b o u t e i g h t t i m e s 

t h e a v e r a g e . There a r e a few w e l l s t h a t have 

a n o m a l o u s l y h i g h c u m u l a t i v e p r o d u c t i o n . 
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Q. T h a t ' s on a d a i l y - p r o d u c i n g b a s i s ? 

A. No. T h a t ' s on a t o t a l cum. 

Q. I'm s o r r y . As you move t o t h e n o r t h on 

y o u r c r o s s - s e c t i o n , do you see t h e c h a r a c t e r and 

q u a l i t y o f t h e r o c k c h a n g i n g s i g n i f i c a n t l y so 

t h a t you w o u l d a n t i c i p a t e t h e p e r m e a b i l i t y w o u l d 

be g e t t i n g b e t t e r , s t a y i n g t h e same, g e t t i n g 

w o rse as you move n o r t h ? 

A. I w o u l d a n t i c i p a t e i t ' s g o i n g t o s t a y 

t h e same o r d e c r e a s e i n q u a l i t y . The d e c r e a s e i s 

m a i n l y an i n f e r e n c e f r o m t h i s , f r o m a r e g i o n a l 

v i e w o f t h e b a s i n and t h e i d e a t h a t i n g e n e r a l 

t h e i n d u s t r y r e g a r d s t h e p e r m e a b i l i t y t o d e c r e a s e 

as you move n o r t h . 

I d o n ' t r e a l l y e x p e c t t h a t i t ' s g o i n g 

t o be s i g n i f i c a n t l y d i f f e r e n t t h a n any o f t h e 

c o r e s t h a t we've measured. I f e e l l i k e t h e 

d e p o s i t i o n a l e n v i r o n m e n t t h a t c r e a t e d t h e 

P i c t u r e d C l i f f s i s f a i r l y u n i f o r m t h r o u g h o u t t h e 

b a s i n so t h a t you w o u l d n ' t e x p e c t s i g n i f i c a n t 

changes i n t h e m a g n i t u d e o f t h e p e r m e a b i l i t y 

m easurements, p a r t i c u l a r l y when y o u ' r e l o o k i n g a t 

a r e a s t h a t a r e on t r e n d on t h i s n o r t h w e s t 

o r i e n t e d t r e n d . 

Q. L e t me ask you a b o u t t h e c o n t i n u i t y . 
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We h a v e n ' t l o o k e d a t t h e e a s t - w e s t c r o s s - s e c t i o n , 

b u t l e t me c o v e r t h a t w i t h you now. When you 

t a k e a l l t h e c r o s s - s e c t i o n s t o g e t h e r , p l u s t h e 

r e s t o f y o u r d a t a , a r e we l o o k i n g a t t h e same 

c o n t i n u o u s P i c t u r e d C l i f f s r e s e r v o i r w i t h i n t h e 

a r e a o f a p p l i c a t i o n ? 

A. Yes. I t ' s a v e r y c o n t i n u o u s f o r m a t i o n . 

Q. I s t h i s t h e same common s o u r c e o f 

s u p p l y f o r t h e a r e a i n t h e P i c t u r e d C l i f f s ? 

A. R i g h t . The s o u r c e o f t h e s e d i m e n t i s 

t h e same. The m a r i n e e n v i r o n m e n t t h a t d e p o s i t e d 

i t i s t h e same and was v e r y s t a b l e and v e r y 

c o n s i s t e n t t h r o u g h o u t t h e e n t i r e t i m e o f 

d e p o s i t i o n . 

Q . You d o n ' t see any g e o l o g i c i n d i c a t i o n 

t h a t y o u ' r e d e a l i n g w i t h r e s e r v o i r s t h a t a r e 

somehow s e p a r a t e d ? 

A. No. I t h i n k i t ' s v e r y -- q u i t e 

c o n t i n u o u s . 

Q. No s t r u c t u r a l d i s p l a c e m e n t , no f a u l t i n g 

t h a t w o u l d s e p a r a t e t h e r e s e r v o i r f r o m t h e 

s o u t h w e s t t o t h e n o r t h e a s t ? 

A . No . 

Q. Okay. L e t ' s l e t ' s l o o k a t t h e 

e a s t - w e s t c r o s s - s e c t i o n . That w i l l be E x h i b i t 
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4-B, Mr. Meek. 

A. A l l r i g h t . T h i s c r o s s - s e c t i o n i s a g a i n 

o r i e n t e d f r o m e a s t t o west a c r o s s o ur a r e a . As 

shown on t h e i n d e x on t h e l o w e r p a r t o f t h e 

c r o s s - s e c t i o n , I ' v e s e l e c t e d f i v e w e l l s t h a t a r e 

a g a i n s p aced a p p r o x i m a t e l y two t o t h r e e m i l e s 

a p a r t . 

And t h e r e i s a l o g on t h i s 

c r o s s - s e c t i o n t h a t ' s common w i t h t h e 

c r o s s - s e c t i o n t h a t we j u s t l o o k e d a t . I t ' s t h e 

E l Paso San Juan 32-9 U n i t No. 9 w e l l , w h i c h i s 

t h e s e c o n d one f r o m t h e l e f t on t h i s d i s p l a y . 

But t h i s c r o s s - s e c t i o n i s v e r y s i m i l a r 

t o t h e one t h a t we j u s t l o o k e d a t . I t shows t h e 

t o p o f t h e P i c t u r e d C l i f f s h o r i z o n r e p r e s e n t e d by 

t h e heavy l i n e s e p a r a t i n g i t f r o m t h e o v e r l y i n g 

F r u i t l a n d f o r m a t i o n . 

The l o g r e s p o n s e i s v e r y s i m i l a r t o 

what we l o o k e d a t on t h e p r e v i o u s c r o s s - s e c t i o n . 

I t h i n k t h e main p o i n t t h a t t h i s d e m o n s t r a t e s i s 

t h a t t h e f o r m a t i o n i s c o n t i n u o u s i n an e a s t - w e s t 

d i r e c t i o n a c r o s s t h e e n t i r e a r e a w h i l e t h e 

p r e v i o u s c r o s s - s e c t i o n made t h e p o i n t t h a t i t ' s 

c o n t i n u o u s i n a n o r t h - s o u t h d i r e c t i o n a c r o s s t h e 

e n t i r e a r e a . 
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Q. When we l o o k a t t h e r e f e r e n c e map 1-B, 

t h e e n g i n e e r i n g w i t n e s s w i l l d i s c u s s e n g i n e e r i n g 

d e t a i l s t h a t a r e a l s o i n c l u d e d on t h i s d i s p l a y , 

b u t as an i n t r o d u c t i o n , w o u l d y o u go t h r o u g h t h e 

r e s t o f t h e i n f o r m a t i o n and e x p l a i n t o us w h a t ' s 

i n d i c a t e d by t h e y e l l o w o u t l i n e d d a t a p o i n t s t h a t 

a r e i d e n t i f i e d on t h a t d i s p l a y . 

A. W e l l , i n t r y i n g t o c h a r a c t e r i z e t h e 

P i c t u r e d C l i f f s r e s e r v o i r and s u p p o r t t h e 

c o n t e n t i o n t h a t t h e p e r m e a b i l i t y i s l e s s t h a n .1 

m i l l i d a r c y , we d i d q u i t e a b i t o f r e s e a r c h t o 

d e t e r m i n e where we c o u l d g e t any c o r e d a t a t h a t 

m i g h t be a v a i l a b l e . 

T h i s t y p e o f d a t a i s n o t commonly 

a c q u i r e d i n t h e d r i l l i n g o f an o i l and gas w e l l , 

m a i n l y because i t ' s v e r y e x p e n s i v e . I t t a k e s 

q u i t e a b i t o f t i m e t o c u t c o r e . I t ' s e x p e n s i v e 

i n t e r m s o f r i g t i m e . And t h e n t h e c o r e a n a l y s i s 

i t s e l f i s t i m e - c o n s u m i n g and e x p e n s i v e . And so 

i t ' s r a r e t o f i n d c o r e s . And we've had t o do 

q u i t e a b i t o f r e s e a r c h i n o r d e r t o f i n d what 

d a t a t h a t we have t o p r e s e n t h e r e . 

But we have l o c a t e d f o u r c o r e s w h i c h we 

f e e l a r e p e r t i n e n t t o t h e Tank M o u n t a i n A r e a . 

Three o f them a r e a c t u a l l y l o c a t e d w i t h i n t h e 
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b o u n d a r i e s o f t h e a r e a . I f we began i n t h e u p p e r 

l e f t o f our a r e a , t h e Ealum No. 1 i s a w e l l t h a t 

was d r i l l e d by Amoco P r o d u c t i o n Company who, by 

t h e way, i s an i n t e r e s t — i s a p a r t y t h a t we 

s h a r e an i n t e r e s t i n some o f t h e a c r e a g e w i t h i n 

t h e a r e a . And t h e y ' v e been c o o p e r a t i v e and 

s u p p o r t i v e i n p r e p a r i n g t h i s a p p l i c a t i o n . 

So we're p r e s e n t i n g some c o r e a n a l y s i s 

f r o m t h e Ealum w e l l . I b e l i e v e t h e r e a r e some 

g r e a t e r t h a n 40 c o r e measurements or p l u g s t h a t 

have been t a k e n f r o m t h a t c o r e and p e r m e a b i l i t i e s 

t h a t have been measured on t h o s e and r e p r e s e n t e d 

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

measurements as b e i n g .02 m i l l i d a r c i e s . 

Q. B e f o r e we l e a v e t h a t c o r e i n f o r m a t i o n , 

a d j a c e n t t o t h a t c o r e i s a n o t h e r box t h a t a r r o w s 

t o , I g u e s s , f i v e more w e l l s t h a t a r e shown t o be 

noncommerc i a l ? 

A. T h a t ' s r i g h t . These a r e w e l l s t h a t 

were d r i l l e d and c o m p l e t e d i n 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 . One o f t h e e x h i b i t s t h a t we a r e 

p r e s e n t i n g i n c l u d e s s c o u t t i c k e t s d o c u m e n t i n g t h e 

c o m p l e t i o n o f t h e s e w e l l s i n t h e P i c t u r e d 

C l i f f s . The w e l l s were s t i m u l a t e d , b u t t h e r e i s 

no p r o d u c t i o n d a t a a v a i l a b l e f r o m t h e s e w e l l s . 
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S e v e r a l o f t h e s c o u t t i c k e t s i n d i c a t e 

t h a t t h e w e l l s were d r i l l e d and abandoned 

f o l l o w i n g t h e c o m p l e t i o n , i n d i c a t i n g t h a t t h e y 

were n o t c o m m e r c i a l . 

Q. M o v i n g t o t h e s o u t h and e a s t , t h e n , 

i d e n t i f y f o r us t h e two a d d i t i o n a l c o r e s w i t h i n 

t h e a r e a o f a p p l i c a t i o n . 

A. A l l r i g h t . These a r e t h e San Juan 32-9 

U n i t No. 108 and t h e 32-9 No. 106. And t h e s e a r e 

two w e l l s t h a t a g a i n were d r i l l e d by Amoco 

P r o d u c t i o n Company. They have s u p p l i e d us t h e 

c o n f i d e n t i a l c o r e i n f o r m a t i o n t h a t was a c q u i r e d . 

These a r e s i d e - w e l l c o r e s , w h i c h i s a 

l i t t l e d i f f e r e n t t h a n t h e t y p e o f c o r e t h a t was 

t a k e n i n t h e Ealum. The Ealum was a 

f u l l - d i a m e t e r c o r e where t h e y a c t u a l l y went i n 

w i t h a s p e c i a l d r i l l b i t and a c q u i r e d a 

t h r e e - i n c h c y l i n d e r o f t h e r o c k . 

The s i d e - w e l l c o r e i s an i n s t r u m e n t 

t h a t ' s r u n i n a w e l l by t h e l o g g i n g company on a 

c a b l e o r a w i r e l i n e . And t h e y s h o o t a 

p r o j e c t i l e o u t i n t o t h e s i d e o f t h e w e l l b o r e and 

r e t r i e v e a s m a l l p i e c e o f t h e r o c k f o r m a t i o n 

u s i n g a l i t t l e c o r e b a r r e l . 

So t h a t ' s t h e t y p e o f d a t a t h a t we have 
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a v a i l a b l e on t h o s e two w e l l s i s t h e s i d e - w e l l 

c o r e s . And I b e l i e v e t h e r e a r e t e n measurements 

a v a i l a b l e on t h o s e two w e l l s . And t h e a v e r a g e 

perm on t h e 108 was .008 m i l l i d a r c i e s , and on t h e 

106 was .007. So b o t h v e r y c o m p a r a b l e i n t h e 

p e r m e a b i l i t i e s t h a t were measured. 

Q. Were you a b l e t o c o n f i r m t h e 

p e r m e a b i l i t y r a n g e w i t h c o r e s o u t s i d e o f t h e a r e a 

o f a p p l i c a t i o n ? 

A. Yes. One o t h e r c o r e t h a t ' s l o c a t e d i n 

t h e s o u t h e a s t e r n p o r t i o n o f t h e E x h i b i t 1-B may 

have i n d i c a t e d w i t h t h e y e l l o w box i s t h e 

Vand e w a r t B-3. T h i s i s a w e l l t h a t was d r i l l e d 

by Tenneco O i l Company back i n t h e e a r l y 70s. 

And t h e y a c q u i r e d a f u l l - d i a m e t e r 

c y l i n d e r o f r o c k o r a c o n v e n t i o n a l c o r e . And 

we've been a b l e t o g e t t h e c o r e a n a l y s i s on 

t h a t . And t h a t i n d i c a t e s t h a t t h e a v e r a g e 

p e r m e a b i l i t y f r o m some 75 s e p a r a t e p l u g s t h a t 

were measured was .014 m i l l i d a r c i e s . 

I guess I want t o make t h e p o i n t t h a t 

we have c o r e d a t a f r o m f o u r w e l l s . And f r o m 

t h o s e f o u r w e l l s t h e r e ' s been w e l l o v e r 100 

d i f f e r e n t measurements t a k e n on d i f f e r e n t p i e c e s 

o f r o c k m a t e r i a l t o d e t e r m i n e t h e p e r m e a b i l i t y . 
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And t h e s e a r e -- t h e a v e r a g e o f t h e s e i s w e l l 

b e l o w t h e .1 m i l l i d a r c y t h r e s h o l d t h a t ' s r e q u i r e d 

f o r a t i g h t sand d e s i g n a t i o n . 

Q. When you l o o k a t t h e s o u t h e a s t c o r n e r 

o f t h e a r e a o f a p p l i c a t i o n , j u s t o u t s i d e o f t h a t 

a r e a t h e r e ' s a l a b e l t h a t says " N o n c o m m e r c i a l 

W e l l s . " What have y o u d i s c o v e r e d t h e r e ? 

A. T h e r e a g a i n , t h e r e a r e s e v e r a l w e l l s 

t h a t have been d r i l l e d and c o m p l e t e d i n t h e 

P i c t u r e d C l i f f s and a r e i n d i c a t e d on t h e i r s c o u t 

t i c k e t s as b e i n g d r i l l e d and abandoned or t h e r e 

i s no p r o d u c t i o n d a t a a v a i l a b l e f r o m t h e w e l l s , 

i n d i c a t i n g t h a t t h e y were n o n c o m m e r c i a l and 

h a v e n ' t p r o d u c e d i n p a y i n g q u a n t i t i e s . 

Q. I d e n t i f y f o r u s , t h e n , t h e t h r e e d a t a 

p o i n t s i n t h e C o l o r a d o s i d e o f t h e s t a t e b o u n d a r y 

t h a t i s j u s t o u t s i d e y o u r n o r t h e r n b o u n d a r y o f 

t h e a p p l i c a t i o n a r e a . 

A. A l l r i g h t . These a r e -- t o t h e n o r t h 

o f o u r a r e a t h e r e i s some P i c t u r e d C l i f f s 

p r o d u c t i o n i n C o l o r a d o . I b e l i e v e i t ' s o f a v e r y 

s i m i l a r n a t u r e t o t h e p r o d u c i n g a r e a t h a t we see 

i n t h e New M e x i c o s i d e i n t h a t t h e s e a r e m a r i n e 

s a n d s t o n e s d e p o s i t e d i n a v e r y s i m i l a r 

d e p o s i t i o n a l e n v i r o n m e n t t o what we see i n New 
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M e x i c o . 

And we have s e l e c t e d t h e t h r e e w e l l s , 

t h e t h r e e c l o s e s t w e l l s t o t h e C o l o r a d o b o r d e r , 

w h i c h i s a l s o t h e b o u n d a r y o f o u r p r o p o s e d t i g h t 

gas a r e a , and done some c a l c u l a t i o n s . And I ' l l 

l e t o u r r e s e r v o i r e n g i n e e r d i s c u s s more t h e 

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

But o u r d e t e r m i n a t i o n f r o m t h e b e s t 

r e s e r v o i r e n g i n e e r i n g a n a l y s i s t h a t we can make 

i s t h a t t h e p e r m e a b i l i t y on t h e s e w e l l s i s o f a 

s i m i l a r n a t u r e t o what we see i n t h e c o r e d a t a 

t h a t we have i n New M e x i c o i n t h a t i t ' s w e l l 

b e l o w t h e .10 m i l l i d a r c y t h r e s h o l d . 

Q. Mr. Meek, have y o u made a l i t e r a t u r e 

s e a r c h o f p u b l i s h e d r e l i a b l e t r e a t i s e s o r p a p e r s 

t h a t have been w i d e l y known w i t h i n t h e i n d u s t r y 

and e x p e r t s such as y o u r s t o c o n f i r m w h e t h e r o r 

n o t t h e g e n e r a l b e l i e f among g e o l o g i s t s a b o u t t h e 

P i c t u r e d C l i f f s g e o l o g y w o u l d be c o n s i s t e n t w i t h 

y o u r own c o n c l u s i o n s ? 

A. Yes. I n f a c t , most o f my c o n c l u s i o n s 

have been a r r i v e d a t f r o m a s t u d y o f t h e 

l i t e r a t u r e . I have seen some o f t h e r o c k and 

o u t c r o p and i n c o r e s a m p l e s , b u t most o f my 

u n d e r s t a n d i n g o f t h e P i c t u r e d C l i f f s comes f r o m 
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p u b l i s h e d s o u r c e s . 

Q. W i t h t h a t b a c k g r o u n d o f u n d e r s t a n d i n g 

t h e n , l o o k i n g a t t h e i n d i v i d u a l l o g s and t h e d a t a 

t h a t y o u ' v e a s s i m i l a t e d f o r t h i s a p p l i c a t i o n , do 

you f i n d any i n f o r m a t i o n t h a t you've e x a m i n e d 

t h a t ' s i n c o n s i s t e n t w i t h t h e p u b l i s h e d l i t e r a t u r e 

a b o u t t h e g e o l o g y o f t h e P i c t u r e d C l i f f s ? 

A. No. I t h i n k e v e r y t h i n g t h a t I ' v e 

p r e s e n t e d i s c o n s i s t e n t w i t h g e n e r a l — t h e 

g e n e r a l body o f s c i e n t i f i c k n o w l e d g e t h a t ' s been 

pub 1 i shed. 

Q. Have you g i v e n us one example o f t h a t 

t y p e o f p u b l i s h e d l i t e r a t u r e w i t h E x h i b i t No. 5? 

A. R i g h t . E x h i b i t No. 5 i s a f i g u r e t h a t 

I ' v e t a k e n f r o m a m a s t e r ' s t h e s i s t h a t was 

p u b l i s h e d a t t h e U n i v e r s i t y o f Texas a t A u s t i n i n 

1981 by a Mr. C u m e l l a . 

And t h e r e a s o n t h a t I ' v e p r e s e n t e d t h i s 

f i g u r e i s t o show t h a t i n p u b l i s h e d s o u r c e s t h e 

P i c t u r e d C l i f f s i s r e g a r d e d as h a v i n g l o w 

p e r m e a b i l i t y n o r t h and e a s t o f t h e c u r r e n t 

p r o d u c i n g a r e a . 

The f i g u r e -- i f I c o u l d j u s t d e s c r i b e 

t h e f i g u r e -- i t shows an o u t l i n e o f t h e San Juan 

B a s i n w i t h t h e P i c t u r e d C l i f f s o u t c r o p f o r m i n g a 
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r o u g h l y c i r c u l a r f e a t u r e t h a t s t r a d d l e s t h e New 

M e x i c o - C o l o r a d o b o r d e r . 

And t h e n w i t h i n t h e c e n t e r o f t h i s 

c i r c l e i s t h e P i c t u r e d C l i f f s p r o d u c i n g a r e a , 

w h i c h i s t h e same a r e a t h a t I r e p r e s e n t e d on 

E x h i b i t 1-A, and t h i s a r e a i s shaded. I t shows 

t h e gas p r o d u c i n g a r e a where t h e P i c t u r e d C l i f f s 

i s p r o d u c t i v e . 

I t a l s o -- I ' v e drawn o n t o t h i s f i g u r e 

an o u t l i n e a p p r o x i m a t e l y l o c a t i n g o u r Tank 

M o u n t a i n p r o p o s e d t i g h t gas a r e a , w h i c h i s n o r t h 

and e a s t o f t h e c u r r e n t p r o d u c i n g P i c t u r e d C l i f f s 

f i e l d . 

And t h e n t h e a n n o t a t i o n t h a t was p u t on 

t h e r e by t h e a u t h o r i n d i c a t e s t h a t t o t h e s o u t h 

t h e P i c t u r e d C l i f f s has somewhat h i g h e r 

p e r m e a b i l i t y b u t i s w a t e r s a t u r a t e d . Then y o u 

move i n t o t h e p r o d u c i n g p o r t i o n o f t h e f i e l d . 

And t h e n as you move t o t h e n o r t h e a s t , you go 

i n t o a l o w - p e r m e a b i l i t y b u t g a s - s a t u r a t e d a r e a i n 

t h e f o r m a t i o n . 

But t h e f a c t t h a t t h e r e i s o u t c r o p 

a r o u n d t h e e n t i r e San Juan B a s i n o f t h e P i c t u r e d 

C l i f f s i s f u r t h e r e v i d e n c e t h a t t h e f o r m a t i o n i s 

c o n t i n u o u s a c r o s s t h e e n t i r e a r e a . 
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And as one s t u d i e s t h e o u t c r o p s t h a t 

s u r r o u n d t h e b a s i n , i t becomes a p p a r e n t t h a t t h e 

d e p o s i t i o n a l e n v i r o n m e n t f o r t h e e n t i r e P i c t u r e d 

C l i f f s h o r i z o n o r s a n d s t o n e f o r m a t i o n was a 

r e l a t i v e l y c o n s i s t e n t s h a l l o w m a r i n e d e p o s i t i o n a l 

s e t t i n g , so t h a t t h e n a t u r e o f t h e P i c t u r e d 

C l i f f s t h a t you f i n d o u t - c r o p p i n g i n C o l o r a d o i s 

v e r y s i m i l a r t o what you f i n d down i n t h e 

s o u t h e r n p a r t o f t h e b a s i n i n New M e x i c o . 

Q. Do you have an o p i n i o n , Mr. Meek, as t o 

w h e t h e r o r n o t you can r e a c h a c o n c l u s i o n t h a t 

t h i s a p p l i c a t i o n s h o u l d be a p p r o v e d as a 

q u a l i f y i n g t i g h t f o r m a t i o n d e s i g n a t e d a r e a ? 

A. I b e l i e v e t h a t i t s h o u l d . I t h i n k t h a t 

a l l o f t h e e v i d e n c e t h a t I ' v e been a b l e t o 

a s s i m i l a t e t h r o u g h r e a d i n g l i t e r a t u r e and f r o m 

s t u d y i n g t h e c o r e a n a l y s i s t h a t we've been a b l e 

t o l o c a t e i n d i c a t e s t h a t t h e P i c t u r e d C l i f f s i s a 

v e r y t i g h t f o r m a t i o n . 

Most o f t h e measured p e r m e a b i l i t i e s a r e 

n e a r l y i n o r d e r o f m a g n i t u d e l o w e r t h a n t h e .1 

m i l l i d a r c y t h r e s h o l d t h a t we're r e q u i r e d t o 

meet. So you w o u l d have t o i m p r o v e p e r m e a b i l i t y 

by t e n - f o l d i n o r d e r t o s u r p a s s t h a t t h r e s h o l d 

r e q u i r e m e n t . 
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So I f e e l v e r y c o m f o r t a b l e t h a t 

t h r o u g h o u t t h e San Juan B a s i n , and p a r t i c u l a r l y 

i n t h e Tank M o u n t a i n A r e a , t h a t t h e p e r m e a b i l i t y 

o f t h e P i c t u r e d C l i f f s i s l e s s t h a n .1 

m i l 1 i d a r c y . 

MR. KELLAHIN: Thank y o u , Mr. 

Ex a m i n e r . T h a t c o n c l u d e s my e x a m i n a t i o n o f Mr. 

Meek . 

We move t h e i n t r o d u c t i o n o f E x h i b i t s 1 

t h r o u g h 5 a t t h i s t i m e . 

EXAMINER STOGNER: Are t h e r e any 

ob j e c t i o n s ? 

E x h i b i t s 1 t h r o u g h 5 w i l l be a d m i t t e d 

i n t o e v i d e n c e a t t h i s t i m e . 

Couple o f somewhat s p e c i f i c q u e s t i o n s . 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. What i s t h e o r i g i n o f t h e n a t u r a l gas 

i n t h e P i c t u r e d C l i f f s i n t h i s a r e a , and how was 

t h e t r a n s g r e s s i o n o r t h e -- how was t h e gas 

t r a n s m i t t e d ? How d i d i t g e t t h e r e ? 

A. The g e n e r a l v i e w i s t h a t t h e gas t h a t ' s 

p r o d u c e d f r o m t h e P i c t u r e d C l i f f s has an o r i g i n 

i n t h e m a r i n e s h a l e s t h a t u n d e r l i e i t , t h e L e w i s 

s h a l e i n p a r t i c u l a r , and t h a t t h i s i s t h e s o u r c e 
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o f t h e o r g a n i c m a t e r i a l t h a t t h r o u g h t h e p r o c e s s 

o f metamorphism became n a t u r a l gas and m i g r a t e d 

i n t o t h e p o r o u s s a n d s t o n e r e s e r v o i r o f t h e 

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

Q. And t h a t L e w i s s h a l e i s more commonly 

t h e base o f t h e P i c t u r e d C l i f f s ; i s t h a t c o r r e c t 

A. T h a t ' s r i g h t . Uh-huh, 

Q. Now, i n l o o k i n g a t t h e t y p e l o g , y o u r 

E x h i b i t No. 3, t h i s w e l l i s p r e s e n t l y a P i c t u r e d 

C l i f f s p r o d u c e r , i s i t n o t ? 

A. Yes. T h i s w e l l has been c o m p l e t e d i n 

t h e P i c t u r e d C l i f f s . I t ' s a r e c e n t l y d r i l l e d 

w e l l . I t was d r i l l e d i n 1989. And i t ' s 

r e p r e s e n t e d on t h e E x h i b i t 2 l i s t . L e t ' s see, 

y e s , I'm s h o w i n g t h a t i t has p r o d u c e d up u n t i l 

t h e b e g i n n i n g o f 1 9 9 1 , 300 -- o r l e t ' s see. 

334 -- l e t ' s see -- t h o u s a n d c u b i c 

u n i t s . Would t h a t be t h e r i g h t u n i t s ? I g e t 

c o n f u s e d on t h e u n i t s s o m e t i m e s . 

Q. I d o n ' t have i t i n f r o n t o f me. MM. 

One M o r two M's? 

A. Th a t w o u l d be Mmcf, y e a h . 

Q. Okay. My p o i n t i s , t h i s w e l l o r t h i s 

c r o s s - s e c t i o n -- I'm s o r r y . T h i s l o g a l s o 

a p p e a r s on y o u r c r o s s - s e c t i o n ; c o r r e c t ? 
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A. T h a t ' s r i g h t . 

Q. Your n o r t h - s o u t h ? 

A. Th a t 1 s r i g h t . 

Q. I g o t t h e p e r f o r a t e d i n t e r v a l , and i t 

a p p e a r e d t h a t t h e p e r f o r a t i o n s e x t e n d down f r o m 

t h e — r i g h t a t t h e base o r t h e base o f t h e c o a l , 

or t o p o f t h e P i c t u r e d C l i f f s down t o 3390. And 

t h e n t h e r e ' s a n o t h e r s e t o f p e r f o r a t i o n s f r o m 

a b o u t 3415 t o 3440; i s t h a t c o r r e c t , o r 3430? 

A. 3430. About 3415 t o 3430. 

Q . Okay. 

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

Q. I s t h i s n o r m a l l y t h e p r o d u c t i v e 

i n t e r v a l i n t h e P i c t u r e d C l i f f s a t t h e t o p o f t h e 

upp e r p o r t i o n o f t h e P i c t u r e d C l i f f s s a n d s t o n e , 

or do we see w e l l s p e r f o r a t e d t h r o u g h o u t t h e 

P i c t u r e d C l i f f s i n t e r v a l ? 

A. I n most cases t h e p e r f o r a t e d i n t e r v a l 

i s l o c a t e d i n t h e u p p e r 50 t o 70 f e e t o f t h e 

P i c t u r e d C l i f f s , j u s t b e l o w t h e F r u i t l a n d 

f o r m a t i o n . 

And t h e way t h a t t h a t p r o d u c t i v e 

i n t e r v a l i s t y p i c a l l y i d e n t i f i e d i s t h a t t h e 

r e s i s t i v i t y l o g s , w h i c h i s what I ' v e r e p r e s e n t e d 

on t h e t y p e l o g i n t h e r i g h t s i d e o f t h e d e p t h 
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t r a c t , w o u l d r e a d g r e a t e r t h a n 20 ohms o f 

r e s i s t i v i t y . 

And t h e n a l s o n o r m a l l y t h e r e i s a 

p o r o s i t y l o g t h a t i s r u n , w h i c h I h a v e n ' t 

r e p r e s e n t e d h e r e . But t h e s e g e n e r a l l y r e a d a 

l i t t l e g r e a t e r t h a n 10 p e r c e n t p o r o s i t y t h r o u g h 

t h e p r o d u c t i v e i n t e r v a l . 

So t h a t ' s t h e way t h a t a company w o u l d 

d e t e r m i n e w h i c h i n t e r v a l t o c o m p l e t e i s w h e t h e r 

i t met t h e 20-ohm r e s i s t i v i t y and g r e a t e r t h a n 10 

p e r c e n t p o r o s i t y t h r e s h o l d . 

Q. Now, t h e zone i m m e d i a t e l y above t h e 

P i c t u r e d C l i f f s i s t h e i n f a m o u s F r u i t l a n d c o a l , 

i s i t n o t ? 

A. T h a t ' s r i g h t . Uh-huh. 

Q. On t h e s e u p p e r - p e r f o r a t e d i n t e r v a l s , i s 

t h a t gas t h a t i s p r o d u c e d f r o m t h i s a r e a , i s i t 

t h e same L e w i s s h a l e o r i g i n gas, or does i t have 

some o t h e r o r i g i n ? 

A. From t h e F r u i t l a n d c o a l ? 

Q. You p r o b a b l y want t o e x t e n d i t up t o 

t h e r e . What i s t h e o r i g i n o f F r u i t l a n d c o a l gas? 

A. W e l l , t h e gas t h a t i s i n t h e F r u i t l a n d 

c o a l i s g e n e r a l l y r e g a r d e d t o be a s o u r c e f r o m 

t h e c o a l i t s e l f . 
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D u r i n g t h e p r o c e s s o f c o a 1 i f i c a t i o n , 

one o f t h e main b y - p r o d u c t s i s t h e p r o d u c t i o n o f 

methane and o t h e r g a ses. 

Q. Okay. 

A. So t h a t t h e gas t h a t ' s a s s o c i a t e d w i t h 

t h e c o a l seams has been s e l f - s o u r c e f r o m t h e c o a l 

seams. 

Q. Now, does t h i s gas f r o m t h e c o a l seam, 

does i t m i g r a t e down i n t o t h e P i c t u r e d C l i f f s ? 

A. W e l l , t h e r e ' s been c o n s i d e r a b l e d e b a t e 

as t o w h e t h e r t h e F r u i t l a n d has been a 

s i g n i f i c a n t s o u r c e t o t h e P i c t u r e d C l i f f s . And 

g e n e r a l l y i n c o m p o s i t i o n o f t h e gases i s q u i t e 

s i m i l a r i n t h e sense t h a t t h e y ' r e b o t h f a i r l y 

d r y , p u r e methane w i t h v e r y l i t t l e l i q u i d s 

a s s o c i a t e d w i t h them. 

Some o f t h e s t u d i e s t h a t I ' v e r e a d 

where t h e y t r y t o d e t e r m i n e t h a t t h e s o u r c e , 

w h e t h e r i t be m a r i n e o r w h e t h e r i t be a c o a l 

s o u r c e t o p r o d u c e g a s e s , t h e y l o o k a t p a r t i c u l a r 

i s o t o p e s t h a t a r e f o u n d a s s o c i a t e d w i t h t h e 

methane m o l e c u l e s . 

And g e n e r a l l y t h e c o n c l u s i o n s have been 

t h a t most o f t h e P i c t u r e d C l i f f s gas i s s o u r c e d 

by m a r i n e s h a l e s where t h e gas p r o d u c e d f r o m t h e 
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c o a l seams i s a c t u a l l y s o u r c e f r o m t h e c o a l 

seams. 

I'm n o t r e a l l y an e x p e r t i n t h i s t y p e 

o f a n a l y s i s t o d e t e r m i n e t h e o r i g i n o f p r o d u c e d 

g a s e s , b u t I have r e a d q u i t e a b i t o f t h e 

l i t e r a t u r e . And some o f i t i n d i c a t e s t h a t t h e r e 

i s p o s s i b l y some s o u r c i n g o f t h e P i c t u r e d C l i f f s 

f r o m t h e c o a l s , b u t i t ' s a m i n o r component. 

Q. I guess what I'm l e a d i n g up t o , do we 

f i n d , s i n c e most o f t h e p e r f o r a t e d i n t e r v a l i s up 

a t t h e t o p p o r t i o n o f t h e P i c t u r e d C l i f f s and i n 

some i n s t a n c e s , l i k e t h i s p a r t i c u l a r t y p e l o g , 

j u s t r i g h t u n d e r t h e c o a l bed, do we f i n d t h e 

p e r m e a b i l i t i e s i n t h a t u p p e r r e g i o n d i f f e r e n t 

t h r o u g h o u t t h e w h o l e P i c t u r e d C l i f f s ? I s i t l e s s 

p e r m e a b l e , more p e r m e a b l e i n t h i s u p p e r p o r t i o n , 

o r i s i t p r e t t y homogeneous t h r o u g h o u t ? 

A. W e l l , t h e b e s t p e r m e a b i l i t y i n t h e 

P i c t u r e d C l i f f s i s i n t h a t u p p e r p o r t i o n t h a t we 

f i n d p r o d u c t i v e . T h a t ' s where most o f t h e c o r e 

a n a l y s i s t h a t we've p r e s e n t e d i s t a k e n f r o m , t h a t 

u p p e r p o r t i o n o f t h e P i c t u r e d C l i f f s . 

So I t h i n k t h e d a t a t h a t we're 

p r e s e n t i n g i s r e p r e s e n t a t i v e o f t h e p r o d u c t i v e 

i n t e r v a l i n t h e P i c t u r e d C l i f f s . I t ' s n o t 
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r e p r e s e n t a t i v e o f t h e l o w e r p e r m e a b i l i t y r o c k i n 

t h e l o w e r p o r t i o n o f t h e P i c t u r e d C l i f f s s i m p l y 

because we w o u l d n e v e r a c q u i r e p e r m e a b i l i t y d a t a 

down t h e r e . We're n o t c o n c e r n e d a b o u t i t s i n c e 

we n e v e r c o m p l e t e t h a t p o r t i o n o f t h e f o r m a t i o n . 

Q. Now, you were g i v i n g an o v e r a l l 

d i s c u s s i o n a b o u t t h e t r e n d s , t h e s h o r e l i n e t r e n d 

i n t h i s c r e t a c e o u s --

MR. STOVALL: Easy f o r you t o say. 

Q. -- t h e seaway t h a t was i n h e r e i n t h a t 

p a r t i c u l a r t i m e t h a t I c a n ' t p r o n o u n c e . And 

o b v i o u s l y , o r i t a p p e a r s somewhat t o me, t h a t a l l 

o f a sudden y o u ' v e g o t a c l e a r l i n e w h a t ' s 

p r o d u c t i v e h e r e and I guess what y o u ' r e t r y i n g t o 

show, t h a t t h i s q u a l i t y o f r o c k i s d e p o s i t e d i n 

t h e s h a l l o w w a t e r s . And t h e n when y o u g e t n o r t h 

o f t h a t o r n o r t h and e a s t o f i t , i t ' s d e e p e r , 

more a deeper m a r i n e s e d i m e n t ; c o r r e c t ? 

A. I n a sense t h a t ' s t h e c a s e , a l t h o u g h 

w h a t ' s happened i s t h a t t h e s h o r e l i n e has moved 

o u t , r e m a i n e d s t a b l e f o r a p e r i o d o f t i m e , f o r m e d 

t h e more p r o d u c t i v e b e n c h e s , and t h e n t h e sea 

l e v e l s d r o p p e d , t h e s h o r e l i n e s moved o u t a c o u p l e 

o f m i l e s . You d e v e l o p a n o t h e r s e r i e s o f 

s h o r e l i n e h i g h e r q u a l i t y r e s e r v o i r s . 
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And I t h i n k what we're s e e i n g i s t h a t 

t h e d e v e l o p m e n t o f t h e P i c t u r e d C l i f f s h o r i z o n 

has r e a c h e d t h e edge o f one o f t h e s e h i g h e r 

q u a l i t y r e s e r v o i r benches and t h e y h a v e n ' t f o u n d 

one beyond t h a t . 

I t ' s p o s s i b l e t h a t t h e r e i s a n o t h e r 

bench t h a t e x i s t s t o t h e n o r t h w e s t b e t w e e n what 

i s c u r r e n t l y t h e New M e x i c o p r o d u c i n g a r e a and 

t h e bench t h a t a p p e a r s t o be d e v e l o p i n g up i n t o 

t h e C o l o r a d o s i d e . 

Q. T h a t ' s what I was l e a d i n g up t o . Maybe 

a l i t t l e more d e t a i l o f t h i s phenomenon t h a t 

a p p e a r s i n C o l o r a d o w h i c h l o o k s v e r y l o c a l i z e d . 

I t l o o k s more l i k e a pod. And t h e n y o u ' v e g o t 

t h a t -- I'm r e f e r r i n g t o E x h i b i t 1-B, up on t h e 

Colorado-New M e x i c o s t a t e l i n e , on t h e u p p e r 

r i g h t - h a n d s i d e o f t h e e x h i b i t --

A. Uh-huh. 

Q. -- where t h e r e a p p e a r s t o be, w h a t , 

a b o u t s i x o r seven p r o d u c i n g w e l l s ? 

A. W e l l , I t h i n k t h e r e a s o n t h a t i t l o o k s 

l i k e a pod up i n C o l o r a d o i s m a i n l y because t h e r e 

h a s n ' t been l a t e r a l d e v e l o p m e n t o f t h a t 

p a r t i c u l a r t r e n d as you move n o r t h w e s t o r 

s o u t h e a s t ; t h a t a s i m i l a r bench p r o b a b l y e x i s t s ; 
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i t j u s t h a s n ' t been f u l l y d e v e l o p e d . 

I f you l o o k a t a more r e g i o n a l v i e w o f 

a p r o d u c t i v e a r e a and do a -- and c o n t o u r t h e 

c u m u l a t i v e p r o d u c t i o n , t h e r e a r e t r e n d s i n New 

Me x i c o t h a t w o u l d l i n e up i n a n o r t h o r a 

s o u t h e a s t e r l y d i r e c t i o n w i t h t h i s C o l o r a d o 

p r o d u c t i o n . 

So t h a t I t h i n k i t ' s a v e r y s i m i l a r 

t y p e o f f e a t u r e t o what we're l o o k i n g a t i n 

C o l o r a d o . R a t h e r t h a n b e i n g a pod, i t r e a l l y i s 

a l o n g , l i n e a r t r e n d . I t j u s t h a s n ' t been f u l l y 

d e v e l o p e d . 

EXAMINER STOGNER: Okay. I have no 

o t h e r q u e s t i o n s o f Mr. Meek. 

Are t h e r e -- Ms. C l a n c y . 

MS. CLANCY: I ' v e g o t a c o u p l e h e r e . 

EXAMINATION 

BY MS. CLANCY: 

Q. You've g i v e n a v e r y d e t a i l e d 

d e s c r i p t i o n o f t h i s f i n e r r e s e r v o i r d e t e r i o r a t i n g 

b a s i c a l l y t o t h e n o r t h e a s t . Your perm d a t a t h a t 

y ou've shown i s i n t h i s — i s on t h e f r i n g e o f 

t h e p r o d u c t i o n and t h e n up i n what we w o u l d 

c o n s i d e r t h e c o r e a r e a . 

I ' v e n o t i c e d t h a t i n y o u r s o u t h w e s t e r n 
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a r e a y o u do have a l o t o f p r o d u c t i o n t h e r e , and 

t h a t ' s s upposed t o be y o u r h i g h e r q u a l i t y 

r e s e r v o i r . D i d you do any work as f a r as what 

y o u r p e r m e a b i l i t i e s w o u l d be i n t h i s a r e a ? And 

why d i d y o u i n c l u d e t h i s h i g h e r q u a l i t y a r e a i n 

y o u r t i g h t f o r m a t i o n d e s i g n a t i o n ? 

A. W e l l , t h e r e a s o n t h a t we've drawn t h e 

b o u n d a r y t h a t we have t o o u r a r e a t h a t we're 

r e q u e s t i n g f o r t i g h t f o r m a t i o n d e s i g n a t i o n i s 

based p r i m a r i l y on where we h o l d an i n t e r e s t i n 

t h e o i l and gas l e a s e s . 

What o u r i n t e n t i s , t h e r e a r e s e v e r a l 

open l o c a t i o n s s t i l l w i t h i n t h a t p r o d u c i n g a r e a 

t h a t has been d e v e l o p e d t h a t we w o u l d l i k e t o 

d r i l l a d d i t i o n a l d e v e l o p m e n t w e l l s i n , so t h a t 

i t ' s o u r i n t e n t i o n t o d e v e l o p some o f t h o s e 

a r e a s . And we w o u l d l i k e t h o s e w e l l s t o a l s o 

q u a l i f y f o r t h e t i g h t gas d e s i g n a t i o n . 

Q. Okay. On y o u r c o r e a n a l y s i s , I assume 

t h a t t h i s -- t h a t y o u v e r i f i e d t h e a v e r a g e was 

t a k e n f r o m t h e uppe r z o n e s , o r was i t t a k e n f r o m 

t h e e n t i r e PC f o r m a t i o n ? 

A. W e l l , t h e c o r e s a r e t y p i c a l l y o n l y 

t a k e n f r o m t h e u p p e r p o r t i o n , w h i c h i s t h e 

p r o d u c t i v e i n t e r v a l . A t y p i c a l c o r e i s a b o u t 30 
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f e e t o f t h e r o c k f o r m a t i o n . 

Q. So t h a t t h i s p e r m e a b i l i t y d a t a w o u l d 

r e p r e s e n t t h e h i g h e r p e r m e a b i l i t y zones o f t h e 

PC? 

A. T h a t ' s r i g h t . Uh-huh. 

MS. CLANCY: T h a t ' s a l l f o r me. 

EXAMINER STOGNER: Mr. K e n t . 

MR. KENT: No q u e s t i o n s . 

EXAMINER STOGNER: Mr. Buckingham. 

MR. BUCKINGHAM: No q u e s t i o n s . 

EXAMINER STOGNER: Ms. S a l a z a r . 

MS. SALAZAR: No. 

EXAMINER STOGNER: Does anybody e l s e 

have any q u e s t i o n s o f Mr. Meek? I f n o t , he may 

be e x c u s e d a t t h i s t i m e . 

Mr. K e l l a h i n . 

MR. KELLAHIN: Do you need a b r e a k , 

D ebbie? 

THE REPORTER: No, t h a n k y o u . I'm f i n e . 

MR. KELLAHIN: I ' d l i k e t o c a l l a t t h i s 

t i m e Mr. Ben L. S a r g e n t . Mr. S a r g e n t i s a 

p e t r o l e u m e n g i n e e r . 

BEN L. SARGENT 

H a v i n g been d u l y s w o r n upon h i s o a t h , was 

exami n e d and t e s t i f i e d as f o l l o w s : 
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EXAMINATION 

BY MR. KELLAHIN: 

Q. For t h e r e c o r d , Mr. S a r g e n t , p l e a s e 

s t a t e y o u r name and o c c u p a t i o n . 

A. My name i s Ben S a r g e n t , and I wo r k f o r 

Conoco, I n c o r p o r a t e d , i n Oklahoma C i t y . 

Q. I n what c a p a c i t y a r e you e m p l o y e d , s i r ? 

A. I work as a p e t r o l e u m e n g i n e e r o v e r t h e 

San Juan U n i t a r e a . 

Q. Summarize f o r us y o u r e d u c a t i o n a l 

b a c k g r o u n d . 

A. I g r a d u a t e d f r o m Texas A & M U n i v e r s i t y 

i n 1980 w i t h a b a c h e l o r o f s c i e n c e d e g r e e i n 

c h e m i c a l e n g i n e e r i n g . And s u b s e q u e n t t o t h a t I 

was e mployed by Sun O i l Company/Works E n e r g y f o r 

e l e v e n y e a r s . And I ' v e been w o r k i n g f o r Conoco, 

I n c o r p o r a t e d , s i n c e t h a t p e r i o d o f t i m e . 

Q. D e s c r i b e i n g e n e r a l t h e k i n d s o f t h i n g s 

t h a t you d i d as a p e t r o l e u m e n g i n e e r i n r e v i e w i n g 

and a n a l y z i n g t h e e n g i n e e r i n g d e t a i l s c o n c e r n i n g 

t h e a p p l i c a t i o n o f y o u r company f o r a t i g h t sand 

d e s i g n a t i o n f o r t h i s a r e a . 

A. Okay. I l o o k e d a t t h e c o r e a n a l y s i s o f 

t h e P i c t u r e d C l i f f s a r e a f o r t h e s e f o u r c o r e s 

t h a t we've g o t p r e s e n t e d i n e x h i b i t s . A l s o , d i d 
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a d e t a i l e d e n g i n e e r i n g s t u d y on t h e p r e s s u r e 

b u i l d u p w ork t h a t we d i d on t h e 106 w e l l l o c a t e d 

w i t h i n t h e t i g h t gas a r e a . 

Q. A f t e r t h a t I l o o k e d a t some a f t e r - f r a c 

p o s t - t r e a t m e n t work t h a t was done on t h r e e w e l l s 

on t h e C o l o r a d o s i d e , j u s t n o r t h o f o u r Tank 

M o u n t a i n Area? 

MR. KELLAHIN: Okay. Mr. E x a m i n e r , we 

t e n d e r Mr. S a r g e n t as an e x p e r t p e t r o l e u m 

e n g i n e e r . 

EXAMINER STOGNER: Are t h e r e any 

o b j e c t i o n s o r q u e s t i o n s ? 

Mr. S a r g e n t i s so q u a l i f i e d . 

Q. (BY MR. KELLAHIN) Mr. S a r g e n t , l e t me 

jump r i g h t i n t o t h e n e x t e x h i b i t and have y o u 

d i r e c t y o u r a t t e n t i o n t o E x h i b i t No. 6. Does 

t h i s r e p r e s e n t y o u r w o r k p r o d u c t ? 

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

Q. F i r s t o f a l l , t e l l us t h e w e l l 

i n v o l v e d . Where i s i t ? I f y o u ' l l l o o k a t 

E x h i b i t 1-B, w e ' l l keep 1-B o u t as a r e f e r e n c e 

map t o h e l p us a l l s t a y o r i e n t e d as t o where 

y o u ' r e f o c u s i n g y o u r a t t e n t i o n . A l l r i g h t . 

F i r s t o f a l l , t e l l us t h e w e l l i n v o l v e d i n t h e 

t e s t . 
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A. E x h i b i t 6 r e p r e s e n t s a p r e - t r e a t m e n t 

f l o w t e s t o f t h e San Juan U n i t 32-9 No. 106 

w e l l . I t ' s l o c a t e d i n t h e s o u t h e a s t q u a r t e r o f 

17 o f 31 N o r t h , 9 West. 

I n 1991 t h e w e l l was p e r f o r a t e d i n an 

u n b a l a n c e d c o n d i t i o n f r o m t h e u p p e r p o r t i o n o f 

t h e P i c t u r e d C l i f f s , 3398 t o 4420, a l s o 3434 t o 

3450 . 

A f t e r s h o o t i n g t h e w e l l i n an 

u n b a l a n c e d c o n d i t i o n , t h e w e l l was s h u t i n f o r 27 

days t o a l l o w t h e p r e s s u r e t o b u i l d up. The w e l l 

was t h e n f l o w - t e s t e d . And i n a p e r i o d o f f o u r 

h o u r s , t h e w e l l b l e d down t o a r a t e o f l e s s t h a n 

1 Mcf a day a t an i n i t i a l r a t e o f 130 Mcf a day, 

r e p r e s e n t i n g a p r e - t r e a t m e n t f l o w t e s t o f l e s s 

t h a n t h e 91 Mcf a day. I n a c t u a l i t y t h e r a t e 

came i n a t l e s s t h a n 1 Mcf a day. 

Q . I n l o o k i n g a t t h e p r e - t r e a t m e n t f l o w 

t e s t , a r e you s a t i s f i e d as a r e s e r v o i r e n g i n e e r 

t h a t t h a t f l o w t e s t was a c c u r a t e l y and r e l i a b l y 

c o n d u c t e d i n t h e f i e l d ? 

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

Q. Do you see any p r o b l e m s w i t h t h e d a t a 

g a t h e r e d o r t h e i n f o r m a t i o n c o m p i l e d f r o m t h a t 

t e s t ? 
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A. No, s i r . The d a t a was g a t h e r e d i n a 

c o n s i s t e n t manner o v e r t h e f o u r - h o u r p e r i o d . 

E v e r y f i v e m i n u t e s f l o w p r e s s u r e s were t a k e n , and 

t h e n t h e f l o w t e s t was c o n d u c t e d t h r o u g h an 

o r i f i c e m e t e r . 

Q. I s t h a t f l o w t e s t one t h a t ' s r e l i e d 

upon by you and o t h e r e n g i n e e r s t h a t p r a c t i c e 

y o u r p r o f e s s i o n i n m a k i n g e n g i n e e r i n g 

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

A. Yes, i t i s . 

Q. For what p u r p o s e d i d you a p p l y t h i s 

t e s t i n making an a n a l y s i s o f t h e p e r m e a b i l i t y i n 

t h a t w e l l ? 

A. I n a n o r m a l case, i f you had a h i g h e r 

p e r m e a b i l i t y r e s e r v o i r i n a p r e - t r e a t m e n t t e s t , 

you w o u l d see s u b s t a n t i a l l y h i g h e r f l o w r a t e s on 

a p r e - t r e a t m e n t t e s t . And t h i s w e l l e s s e n t i a l l y 

b l e d down t o z e r o , w h i c h i n d i c a t e s a v e r y low 

p e r m e a b i l i t y r e s e r v o i r . 

Q. When you l o o k a t page 2 t h a t ' s a t t a c h e d 

t o t h e E x h i b i t 6 summary, what have y o u shown on 

page 2? 

A. Page 2 i s a d o c u m e n t a t i o n o f t h e gas 

f l o w r a t e o v e r t i m e and a l s o t h e c a s i n g p r e s s u r e 

o v e r t i m e as t h e w e l l was p r o d u c e d i n t h i s 
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f o u r - h o u r p e r i o d . As y ou can see, t h e y b o t h 

c o n v e r g e d t o z e r o . 

The c a s i n g p r e s s u r e b l e d down t o z e r o , 

w h i c h i n d i c a t e s y o u ' r e f l o w i n g a g a i n s t 

a t m o s p h e r e , and t h e gas f l o w r a t e d r o p p e d 

e s s e n t i a l l y t o l e s s t h a n 1 Mcf a day. 

Q. A p p l y i n g Mr. Meek's a v e r a g e d maximum 

d e p t h o f t h e t o p o f t h e P i c t u r e d C l i f f s a t 3500 

f e e t , have you f o u n d any p r o d u c t i o n i n f o r m a t i o n 

t h a t shows t h a t p r i o r t o s t i m u l a t i o n t h e f l o w 

r a t e o f gas on a d a i l y b a s i s f o r any gas w e l l i n 

t h e a r e a o f a p p l i c a t i o n w o u l d exceed 91 Mcf o f 

gas a day? 

A. No, s i r , I ' v e n o t f o u n d any w e l l s t h a t 

w o u l d i n d i c a t e t h a t t h e y w o u l d do t h a t . 

Q. Can you g i v e us an e s t i m a t e based upon 

y o u r s e a r c h o f what t h e a v e r a g e u n s t i m u l a t e d f l o w 

r a t e i s f o r a P i c t u r e d C l i f f s w e l l i n t h e a r e a ? 

A. Once a g a i n , and Reed r e f e r r e d t o t h i s 

e a r l i e r , t h e t y p i c a l w e l l c o m p l e t i o n i s t o 

p e r f o r a t e and go ahead and s t i m u l a t e t h e w e l l 

w i t h o u t d o i n g any p r e - t r e a t m e n t s t i m u l a t i o n . 

As y o u can see, j u s t t o o b t a i n a 

f o u r - h o u r t e s t h e r e , y o u had t o s h u t t h e w e l l i n 

f o r 30 d a y s , and t h a t ' s e x p e n s i v e f o r p r o d u c e r s 
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t o do. The p e r m e a b i l i t y i s s u c h t h a t you know 

y o u ' r e g o i n g t o have t o f r a c t u r e - s t i m u l a t e t h e 

we 11 . 

And, t y p i c a l l y s p e a k i n g , p r o d u c e r s 

d o n ' t go t o t h e expense o f o b t a i n i n g 

p r e - t r e a t m e n t t e s t s t h a t a r e g o i n g t o show l e s s 

t h a n 5- o r 1-Mcf-a-day f l o w r a t e . 

Q . I t ' s beyond d i s p u t e t h a t t h e 

u n s t i m u l a t e d w e l l i s s i m p l y n o t g o i n g t o f l o w 

r e g a r d l e s s o f what t h e s t a n d a r d i s t h a t you a p p l y 

t o t h a t f o r m a t i o n ? 

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

Q. L e t ' s l o o k a t E x h i b i t 7. Would you 

i d e n t i f y f o r us on E x h i b i t 1-B t h e w e l l t h a t ' s 

i n v o l v e d i n t h a t t e s t . 

A. E x h i b i t 7 i s once a g a i n d i s c u s s i n g t h e 

p r e s s u r e b u i l d u p and f o l l o w - u p t e s t on t h e San 

Juan U n i t 106. And i t i s l o c a t e d i n 17, 31 

N o r t h , 9 West. 

Q. What i s t h e d a t a t h a t y o u a r e 

a n a l y z i n g ? 

A. Okay. We were l o o k i n g a t t h e f l o w t e s t 

a f t e r b u i l d u p t r y i n g t o c a l c u l a t e a r e l a t i v e 

p e r m e a b i l i t y o f t h e r e s e r v o i r . And o u r 

c o n c l u s i o n s , b ased on t h e 1-Mcf-a-day r a t e , was 
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t h a t a p e r m e a b i l i t y o f .0035 m i l l i d a r c i e s w o u l d 

g i v e a r a t e o f a p p r o x i m a t e l y 1 -- l e s s t h a n 1 Mcf 

a day . 

A n o r m a l p r e s s u r e f a l l - o f f t e s t f o r a 

r e s e r v o i r t h a t ' s g o t h i g h e r p e r m e a b i l i t i e s t h a n 

t h i s w o u l d g e n e r a l l y p r o d u c e a t a l o n g e r p e r i o d 

o f t i m e . However, due t o t h e f a c t o f t h e v e r y 

low n a t u r e o f p e r m e a b i l i t y , we o b t a i n e d r a t e s 

e s s e n t i a l l y unmeasurab1e. 

And, t h e r e f o r e , we a p p l i e d an e q u a t i o n 

o f t h e i n f i n i t e - a c t i n g r a d i a l f l o w e q u a t i o n t o 

t h i s v e r y t i g h t r e s e r v o i r t o come up w i t h t h e 

m a g n i t u d e o f p e r m e a b i l i t y . 

Q. D e s c r i b e f o r us -- o r have y o u 

p r e s e n t e d t h e r a d i a l f l o w c a l c u l a t i o n on t h e 

d i s p l a y ? 

A. Yes, I have. 

Q. D e s c r i b e f o r us t h e m e t h o d o l o g y 

u t i l i z e d t o make t h e c a l c u l a t i o n and show us what 

t h e end r e s u l t o f t h a t c a l c u l a t i o n i s i n 

d e t e r m i n i n g t h e p e r m e a b i l i t y v a l u e . 

A. The m e t h o d o l o g y o f t h e e q u a t i o n i s t o 

t a k e t h e h e i g h t o f t h e r e s e r v o i r t h a t you've g o t 

p e r f o r a t e d and t h e n a p p l y 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 a r e known f o r t h a t r o c k and 
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l o o k a t t h e d e l t a p r e s s u r e t h a t y o u a r e f l o w i n g 

a g a i n s t , y o u r i n i t i a l s h u t - i n p r e s s u r e and y o u r 

f i n a l f l o w i n g p r e s s u r e , and t h e n f r o m t h a t and 

t h e n a p p l y i n g t h a t t o t h i s e q u a t i o n w i t h a known 

r a t e t h a t we measured, we came up w i t h a 

p e r m e a b i l i t y o f .035 m i l l i d a r c i e s a p p l y i n g t h a t 

e q u a t i o n . 

Q. And t h a t i s t h e p e r m e a b i l i t y shown on 

E x h i b i t 15 f o r t h i s w e l l ? 

A. The p e r m e a b i l i t y showed on t h e E x h i b i t 

15 f o r t h i s w e l l i s a c t u a l l y t h e measured c o r e 

p e r m e a b i l i t y and n o t t h i s c a l c u l a t e d p e r m e a b i l i t y 

f r o m t h i s e q u a t i o n . 

Q. The measured c o r e p e r m e a b i l i t y f o r t h a t 

w e l l i s what shown on t h i s w e l l ? 

A. I t came i n a t .007 m i l l i d a r c i e s . 

Q. Okay. L e t ' s t u r n t o t h e c o r e a n a l y s i s 

t h e n f o r t h i s w e l l , t h e 106 w e l l , and t h a t ' s 

s u m m a r i z e d on E x h i b i t 8? 

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

Q. D e s c r i b e f o r us what i t shows. 

A. E x h i b i t 8 i s t h e c o r e a n a l y s i s on t h e 

San Juan 32-9 U n i t 106 w e l l and a l s o t h e San Juan 

32-9 U n i t 108 w e l l , w h i c h i s l o c a t e d i n S e c t i o n 

10 o f 31 N o r t h , 9 West. 
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T h e r e were t e n c o r e measurements t a k e n 

o v e r t h e s e two w e l l s and t h e n t h e a v e r a g e 

p e r m e a b i l i t y o f t h e s e t e n c o r e measurements a t i n 

s i t u c o n d i t i o n s came i n a t .007 m i l l i d a r c i e s 

p e r m e a b i 1 i t y . 

Q. Where w i t h i n t h e P i c t u r e d C l i f f s were 

t h e c o r e p l u g s t a k e n ? 

A. Core p l u g s were t a k e n o v e r t h e 

p e r f o r a t e d i n t e r v a l i n t h e u p p e r p a r t o f t h e 

P i c t u r e d C l i f f s i n t h e 106 w e l l and t h e 108 w e l l . 

Q. Based upon y o u r r e v i e w o f t h e c o r e 

r e p o r t s , were t h e c o r e s t a k e n f r o m t h a t p o r t i o n 

o f t h e P i c t u r e d C l i f f s i n t h a t w e l l b o r e t h a t was 

t h e most l i k e l y p o r t i o n t o be p r o d u c t i v e ? 

A. Yes, s i r , t h e y were. They were t a k e n 

o v e r a l a r g e a r e a , t o p t o b o t t o m , o v e r t h a t 

P i c t u r e d C l i f f s i n t e r v a l , w h i c h i s g e n e r a l l y t h e 

p r o d u c t i v e i n t e r v a l o f t h e P i c t u r e d C l i f f s . 

Q. So y o u ' r e l o o k i n g i n t h e l o g on t h e 

w e l l f o r t h e b e s t p o s s i b l e p l a c e t o c o m p l e t e t h e 

w e l l . You've p e r f o r a t e d a t t h o s e p o i n t s . You 

t a k e y o u r c o r e s f r o m t h o s e p o i n t s . And d e s p i t e 

y o u r b e s t e f f o r t , t h e c o r e a n a l y s i s shows a 

p e r m e a b i l i t y on an a v e r a g e i n s i t u b a s i s o f .007? 

A. T h a t ' s c o r r e c t . 
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Q. A n y t h i n g e l s e a b o u t t h e c o r e r e p o r t o r 

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

A. No, s i r . 

Q. A l l r i g h t . L e t ' s t u r n now t o E x h i b i t 

9. F i r s t o f a l l , f i n d us t h e w e l l . 

A. E x h i b i t 9 i s a n o t h e r c o r e a n a l y s i s o f 

t h e Ealum Gas U n i t B No. 1, w h i c h i s l o c a t e d i n 

S e c t i o n 33 o f Township 32 N o r t h , 10 West, l o c a t e d 

on t h e w e s t e r n s i d e o f t h e Tank M o u n t a i n U n i t 

a r ea . 

Q. I n r e v i e w i n g t h e c o r e i n f o r m a t i o n , what 

d i d you s p e c i f i c a l l y r e v i e w ? 

A. I r e v i e w e d t h e a v e r a g e p e r m e a b i l i t y 

o v e r t h e 44 measurements t h a t were t a k e n o f t h e 

c o r e . 

Q. A g a i n , what p o r t i o n o f t h e P i c t u r e d 

C l i f f s was t h e c o r e d a t a d e r i v e d f r o m ? 

A. I t was d e r i v e d f r o m t h e u p p e r p o r t i o n 

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

Q. And i n t h a t w e l l t h a t was t h e p o r t i o n 

o f t h e P i c t u r e d C l i f f s t h a t was most l i k e l y t o 

c o n t r i b u t e p r o d u c t i o n ? 

A. Th a t i s c o r r e c t . 

Q. What does t h e c o r e a n a l y s i s show f o r 

t h e a v e r a g e i n s i t u p e r m e a b i l i t y o f t h e P i c t u r e d 
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C l i f f s i n t h a t w e l l ? 

A. T h i s p a r t i c u l a r w e l l came i n a t .028 

m i l l i d a r c i e s perm o v e r t h e a v e r a g e o f t h e 44 

p e r m e a b i l i t i e s t a k e n f r o m t h e c o r e . 

Q. As a r e s e r v o i r e n g i n e e r , do y ou f i n d 

any d e f e c t s i n t h e d a t a o r t h e r e p o r t t h a t y ou've 

a n a l y z e d f o r t h e c o r e o f t h i s w e l l ? 

A . No, s i r , I do n o t . 

Q. T u r n now t o E x h i b i t 10. L o c a t e f o r us 

on E x h i b i t 1-B t h e w e l l f r o m w h i c h t h i s c o r e 

a n a l y s i s was d e r i v e d . 

A. E x h i b i t 10 i s a c o r e a n a l y s i s o f t h e 

Va n d e w a r t B No. 3, w h i c h i s i n S e c t i o n 11 o f 29 

N o r t h , 8 West, w h i c h i s s o u t h e a s t o f t h e Tank 

M o u n t a i n A r e a . 

Q. Okay. D e s c r i b e f o r us what t h e c o r e 

a n a l y s i s d e m o n s t r a t e s . 

A. Okay. T h i s c o r e a n a l y s i s was t a k e n 

o v e r 72 measured p e r m e a b i l i t i e s , and t h e a v e r a g e 

p e r m e a b i l i t y f o r t h i s came i n a t .014 

m i l l i d a r c i e s perm f o r t h e i n t e r v a l c o r e d . 

Q. When you g a t h e r e d t o g e t h e r a l l t h e d a t a 

p o i n t s f r o m a l l t h e c o r e s t h a t y o u ' v e a n a l y z e d i n 

t h e a r e a o f a p p l i c a t i o n , how many d a t a c o r e 

p o i n t s a r e you d e a l i n g w i t h ? 
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But t h e a c t u a l 30 f o o t g i v e s y o u a much 

b e t t e r i d e a o f what t h e a v e r a g e p e r m e a b i l i t y a t 

t h a t r e s e r v o i r i s g o i n g t o be v e r s u s j u s t a 

o n e - p o i n t o b s e r v a t i o n . 

Q. T h a t w o u l d n ' t a f f e c t y o u r j u d g m e n t and 

i s n o t s i g n i f i c a n t d a t a upon w h i c h t o change y o u r 

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

o f c o n c e r n ? 

A. No, s i r . 

Q. L e t ' s go now t o E x h i b i t 1 1 . And w o u l d 

you i d e n t i f y t h a t f o r me, p l e a s e . 

A. E x h i b i t 11 i s a summary o f t h e n i n e 

c o m m e r c i 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 t h e 

n o r t h e r n Tank M o u n t a i n A r e a . 

Q. A g a i n , t a k e us back t o E x h i b i t 1-B and 

o r i e n t us as t o t h e l o c a t i o n o f t h e w e l l s t h a t 

a r e s u mmarized on E x h i b i t 1 1 . 

A. Okay. The seven w e l l s t h a t I'm 

r e f e r r i n g t o a r e l o c a t e d i n S e c t i o n s 23 o f 32-10, 

33 o f 3 2 - 1 0 , 28 o f 3 2 - 1 0 , 39 o f 3 2 - 1 0 , 33 o f 

32-10, 27 o f 32-10, and 34 o f 32-10. They a r e 

l o c a t e d i n t h e n o r t h w e s t p o r t i o n o f t h e Tank 

M o u n t a i n A r e a . 

Q. Why i s t h i s i n f o r m a t i o n s i g n i f i c a n t t o 

you as an e n g i n e e r when y o u ' r e t r y i n g t o r e a c h a 
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c o n c l u s i o n a b o u t t h e a v e r a g e i n s i t u p e r m e a b i l i t y 

i n t h e a r e a o f a p p l i c a t i o n ? 

A. When you l o o k a t t h e c o m p l e t i o n 

t e c h n i q u e s t h a t were u s e d on t h e s e seven w e l l s , 

t h e w e l l s were p e r f o r a t e d o v e r t h e c o r r e c t 

p o r t i o n o f t h e P i c t u r e d C l i f f s . They were 

g i v e n r e a s o n a b l e f r a c t u r e s t i m u l a t i o n t r e a t m e n t s 

o v e r 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 y e t i n 

some — f o u r o f t h e cases t h e y were d r y and 

abandoned, and i n t h e o t h e r t h r e e cases t h e y were 

s h u t - i n w i t h no p r o d u c t i o n r e p o r t e d . 

And s i n c e t h e P i c t u r e d C l i f f s i n t h i s 

a r e a i s known t o be g a s - s a t u r a t e d and c o n t a i n s 

gas, t h e c o n c l u s i o n y o u must a r r i v e a t i s t h e 

w e l l s do n o t have s u f f i c i e n t p e r m e a b i l i t y t o f l o w 

a t c o m m e r c i a l r a t e s . 

Q. I n making y o u r i n v e s t i g a t i o n f o r 

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

p e r m e a b i l i t y , d i d you e x p l o r e t h e a v a i l a b l e d a t a 

t h a t e x i s t s i n C o l o r a d o ' s s i d e o f t h e b o u n d a r y t o 

l o o k a t t h e P i c t u r e d C l i f f s w e l l i n t h a t a r e a ? 

A. Yes, s i r . I n t r y i n g t o f i r m up t h e 

p o s s i b i l i t y o f c o r e o r p e r m e a b i l i t y d a t a t o t h e 

n o r t h , t h e o n l y d a t a I had a v a i l a b l e was n o r m a l 

p r o d u c t i o n d a t a f r o m t h e w e l l on a m o n t h l y b a s i s 
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f o r t h e w e l l s i n C o l o r a d o t o t h e n o r t h . 

T h e r e ' s no known p r e s s u r e b u i l d u p d a t a 

on t h e s e w e l l s , j u s t p o s t - f r a c t u r e n o r m a l 

p r o d u c t i o n r e p o r t e d t o t h e s t a t e . 

Q. What d i d you do w i t h t h e a v a i l a b l e d a t a 

f o r t h o s e w e l l s f r o m w h i c h t o e s t a b l i s h a method 

and a c a l c u l a t i o n by w h i c h y o u c o u l d r e a c h a 

c o n c l u s i o n c o n c e r n i n g t h e p e r m e a b i l i t y f o r t h o s e 

w e l l s ? 

A. Okay. S i n c e t h e w e l l i s known t o be --

or t h e P i c t u r e d C l i f f s i s p r e d o m i n a n t l y a t i g h t 

r e s e r v o i r , you can make t h e a s s u m p t i o n s t h a t j u s t 

a f t e r a p o s t - f r a c t u r e t r e a t m e n t and you know t h e 

i n i t i a l r e s e r v o i r c o n d i t i o n s t h a t t h e w e l l was 

d r i l l e d i n , because you know t h e o r i g i n a l 

r e s e r v o i r p r e s s u r e and you know t h e a v e r a g e 

f l o w i n g p r e s s u r e t h a t t h e w e l l s have been f l o w i n g 

a g a i n s t a t l i n e p r e s s u r e , you can a g a i n a p p l y t h e 

i n f i n i t e - a c t i n g r a d i a l f l o w e q u a t i o n w i t h some 

c o r r e c t i o n s f o r t h e f r a c t u r e t r e a t m e n t s t h a t were 

a p p l i e d t o t h e w e l l t o e s t i m a t e some o f t h e 

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 y o u must a p p l y t o 

t h e q u e s t i o n s t o g i v e a m a g n i t u d e o f p e r m e a b i l i t y 

t h a t w o u l d be e x h i b i t e d by t h e s e w e l l s . 

Q. T h a t ' s t h e same i n f i n i t e - a c t i n g r a d i a l 
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f l o w e q u a t i o n s u b j e c t t o a d j u s t m e n t o f t h e 

p a r a m e t e r s t h a t you a p p l i e d i n E x h i b i t 7 f o r t h e 

San Juan U n i t W e l l 106? 

A. T h a t ' s c o r r e c t . 

Q. And you v a l i d a t e d t h a t c a l c u l a t i o n w i t h 

t h e c o r e p e r m e a b i l i t y f o r t h e 106 w e l l ? 

A. T h a t ' s c o r r e c t . The c o r e p e r m e a b i l i t y 

and t h e p e r m e a b i l i t y c a l c u l a t e d were w i t h i n a 

m a g n i t u d e o f v e r y low p e r m e a b i l i t y . 

Q. So h a v i n g become c o m f o r t a b l e t h a t y o u 

can use t h i s i n f i n i t e - a c t i n g r a d i a l f l o w 

e q u a t i o n , y o u ' v e t a k e n t h a t e q u a t i o n and a p p l i e d 

i t t o t h e w e l l i n f o r m a t i o n you had i n C o l o r a d o 

f o r t h o s e t h r e e w e l l s ? 

A. T h a t ' s c o r r e c t . 

Q. Show us what t h e end r e s u l t o f t h e 

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

A. For each o f t h o s e t h r e e w e l l s , w h i c h i s 

t h e S o u t h e r n Ute 1 3 - 1 , l o c a t e d n o r t h e a s t o f 13; 

32 N o r t h , 9 West o f La P l a t a C o u n t y , C o l o r a d o , 

t h e c a l c u l a t e d p e r m e a b i l i t y based on t h e f i r s t 

month's a v e r a g e p r o d u c t i o n r a t e on t h e s t a t e 

r e p o r t was .069 m i l l i d a r c i e s perm. 

Q. Okay. And t h e n we t u r n t o E x h i b i t 13 

and p i c k up a n o t h e r o f t h e C o l o r a d o w e l l s ? 
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A. E x h i b i t 13 i s t h e S o u t h e r n Ute 24-2, 

l o c a t e d i n t h e n o r t h w e s t o f 24 o f 32-9, La P l a t a 

C o u n t y , C o l o r a d o . And t h a t p e r m e a b i l i t y 

c a l c u l a t i o n r e s u l t e d i n a p e r m e a b i l i t y o f .083 

m i l l i d a r c i e s perm. 

Q. Okay. Then E x h i b i t 14. 

A. E x h i b i t 14 i s t h e t h i r d w e l l I l o o k e d 

a t , w h i c h i s i n t h e s o u t h e a s t o f S e c t i o n 15 o f 32 

N o r t h , 9 West, La P l a t a C o u n t y . And t h a t 

m a g n i t u d e o f p e r m e a b i l i t y came i n a t .051 

m i l l i d a r c i e s o f p e r m e a b i l i t y . 

Q. You've a t t a c h e d t o each o f t h o s e l a s t 

t h r e e e x h i b i t s t h e s u p p o r t i n g d o c u m e n t a t i o n t h a t 

s u p p o r t s t h e c a l c u l a t i o n and shows how you 

d e v e l o p e d t h e a n a l y s i s o f t h a t p e r m e a b i l i t y ? 

A. R i g h t . I a t t a c h e d a l o g a n a l y s i s w h i c h 

I u s e d f o r n e t h e i g h t o f t h e r e s e r v o i r . I 

a t t a c h e d t h e s c o u t t i c k e t w h i c h I used f o r 

d e t e r m i n i n g a p p r o x i m a t e f r a c l i n k o f t h e 

r e s e r v o i r , o r t h e f r a c t u r e t r e a t m e n t , and t h e n 

t h e e q u a t i o n I u s e d t o c a l c u l a t e t h e e f f e c t i v e 

w e l l b o r e r a t e as us e d i n t h e f l o w e q u a t i o n . 

Q. So i f Mr. S t o g n e r o r Mr. Kent want t o 

r e v e r i f y t h e c a l c u l a t i o n , t h e r e i s enough 

r e f e r e n c e m a t e r i a l h e r e t h a t t h e y can 
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d o u b l e - c h e c k t h e c a l c u l a t i o n ? 

A. Th a t i s c o r r e c t . 

Q. L e t ' s t u r n now t o B l a c k w o o d & N i c h o l s 

B l a n c o , n o r t h e a s t B l a n c o u n i t a r e a t h a t was t h e 

s u b j e c t o f t h e Commission's a p p r o v a l o f a t i g h t 

sand d e s i g n a t i o n , w h i c h I t h i n k i s shown on 

E x h i b i t 1-B as a r e a NM-7. 

A. T h a t ' s c o r r e c t . 

Q. W i t h i n t h a t p a r t i c u l a r a r e a have you 

r e v i e w e d t h e t r a n s c r i p t and t h e e x h i b i t s 

p r e s e n t e d by B l a c k w o o d & N i c h o l s i n t h e i r 

a p p l i c a t i o n i n t h a t case i n w h i c h t h e y i d e n t i f i e d 

two p r e s s u r e b u i l d u p s f o r two o f t h e i r u n i t 

we l i s ? 

A. T h a t i s c o r r e c t . I d i d r e v i e w t h e 

t e s t i m o n y g i v e n by Mr. B l a c k w o o d , o r t h e 

r e p r e s e n t a t i v e o f B l a c k w o o d & N i c h o l s f o r t h e 

a p p 1 i c a t i on. 

Q. And you l o o k e d a t t h e p r e s s u r e b u i l d u p , 

E x h i b i t 19 and E x h i b i t 20 i n t h a t t r a n s c r i p t , 

t h a t a p p l i e d t o two o f t h e i r u n i t w e l l s ? 

A. T h a t i s c o r r e c t . 

Q. What i s t h e end r e s u l t o f t h e d a t a 

t e s t s i n a p p l y i n g t h e c a l c u l a t i o n i n t e r m s o f 

d e t e r m i n i n g a p e r m e a b i l i t y i n each o f t h o s e w e l l s 
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i n t h a t u n i t ? 

A. I n each case so t h e e q u a t i o n a p p l i e d 

o r t h e p e r m e a b i l i t y d e r i v e d f r o m t h e p r e s s u r e 

b u i l d u p , t h e p e r m e a b i l i t y came i n a t l e s s 

t h a n .01 m i l l i d a r c i e s p e r m e a b i l i t y i n b o t h t h o s e 

e x h i b i t s t h a t he p r e s e n t e d t o t h e case . 

Q. As y o u l o o k i n y o u r a r e a o f a p p l i c a t i o n 

and l o o k e d t o t h e e a s t , have y o u e s t a b l i s h e d d a t a 

p o i n t s o u t s i d e o f y o u r b o u n d a r y t h a t a r e 

c o n s i s t e n t w i t h t h e p e r m e a b i l i t y d e r i v e d f o r y o u r 

a r e a o f a p p l i c a t i o n ? 

A. B l a c k w o o d & N i c h o l s i s a good 

i n d i c a t i o n t o t h e e a s t t h a t ' s b e l o w .01 

m i l l i d a r c i e s perm. I n o u r a p p l i c a t i o n o u r 

a v e r a g e o f o u r f o u r c o r e - m e a s u r e d d a t a p o i n t s 

come i n a t .014 m i l l i d a r c i e s perm, w h i c h i s i n 

t h e same m a g n i t u d e as t h e B l a c k w o o d & N i c h o l s 

r e s e r v o i r . 

Q. As we go t o t h e n o r t h , t h e n , you have 

v a l i d a t e d f o r y o u r s e l f t h e p e r m e a b i l i t y r a n g e as 

you l o o k a t t h e C o l o r a d o w e l l s n o r t h o f y o u r 

b o u n d a r y ? 

A. T h a t i s c o r r e c t . I l o o k e d a t t h e 

m a g n i t u d e o f p e r m e a b i l i t y w i t h t h e known 

p r o d u c t i o n d a t a t h a t I had t o c a l c u l a t e 
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p e r m e a b i l i t y . 

Q. On t h e w e s t e r n b o u n d a r y o f y o u r 

a p p l i c a t i o n a r e a , y o u ' v e g o t t h e c o r e a n a l y s i s , 

p l u s t h e seven n o n c o m m e r c i a l d r y h o l e s t h a t were 

i n t h a t i m m e d i a t e v i c i n i t y ? 

A. T h a t ' s c o r r e c t . 

Q. As we move t o t h e s o u t h w e s t c o r n e r i n 

t h e s o u t h p o r t i o n o f t h e a p p l i c a t i o n a r e a , 

a d d r e s s Ms. C l a n c y ' s q u e s t i o n a b o u t t h e d a t a 

a v a i l a b l e f r o m w h i c h y o u can c o n c l u d e t h a t an 

a r e a o f b e t t e r p r o d u c t i o n s h o u l d a l s o meet t h e 

c r i t e r i a o f t h e .1 m i l l i d a r c y o r l e s s t h r e s h o l d ? 

A. I f you l o o k a t t h e c o r e t h a t we 

o b t a i n e d t o t h e s o u t h e a s t , w h i c h i s a p p r o x i m a t e l y 

12 m i l e s away, t h a t p e r m e a b i l i t y came i n a t l e s s 

t h a n .1 m i l l i d a r c i e s perm on t h e V a n d e w a r t B No. 

3, .014 m i l l i d a r c i e s , so i t ' s t o t h e s o u t h . 

And a l s o i f y o u l o o k a t t h e c o r e s t h a t 

we o b t a i n e d w i t h i n o u r a r e a t h e r e on t h e b o r d e r 

o f t h e known p r o d u c t i v e t r e n d , and t h e y ' r e coming 

i n i n t h e m a g n i t u d e o f .01 m i l l i d a r c i e s 

p e r m e a b i l i t y , so t h e y ' r e w i t h i n a r e a s o n a b l e 

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

Q. When y o u l o o k s p e c i f i c a l l y a t t h e 

s o u t h w e s t e r n c o r n e r o f y o u r a p p l i c a t i o n a r e a down 
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on E x h i b i t 1-B and you move s o u t h w e s t o f y o u r 

c o r e i n t h e 106 w e l l , w h a t ' s y o u r o p i n i o n o f t h e 

p e r m e a b i l i t y down i n t h e a r e a where y o u have a 

g r e a t e r number o f P i c t u r e d C l i f f s w e l l s ? 

A. I f you l o o k a t t h e c u m u l a t i v e 

p r o d u c t i o n on t h e s e w e l l s i n t h i s s o u t h w e s t e r n 

p o r t i o n o f t h e t r e n d , t h e i r a c t u a l c u m u l a t i v e 

p r o d u c t i o n i s i n t h e m a g n i t u d e o f 250 m i l l i o n , 

w h i c h i s i n some o f t h e l o w e r — i t ' s l o w e r t h a n 

t h e a v e r a g e P i c t u r e d C l i f f s . 

Once you g e t i n t o t h e s o u t h w e s t c o r n e r 

t h e a v e r a g e i s coming i n a t 600 m i l l i o n f o r a 

t y p i c a l P i c t u r e d C l i f f s w e l l , w h i c h i n d i c a t e s 

t i g h t e r t h a n an a v e r a g e P i c t u r e d C l i f f s w e l l f o r 

permeab i 1 i t y . 

Q. T u r n now t o E x h i b i t No. 15 w i t h me, Mr 

S a r g e n t . What have y o u summarized on E x h i b i t 15 

A. E x h i b i t 15 i s a summary o f a l l t h e 

measured and c a l c u l a t e d r e s e r v o i r p e r m e a b i l i t i e s 

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

w h i c h a r e w i t h i n t h e a r e a t h a t we're r e q u e s t i n g 

and t h r e e o f w h i c h a r e j u s t o u t s i d e t h e a r e a . 

A c t u a l l y , t h r e e a r e w i t h i n t h e a r e a , and t h e n 

f o u r a r e o u t s i d e t h e a r e a . 

Q. Would you d e s c r i b e f o r me and i d e n t i f y 
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t h e a n a l y s i s o r a p p r o a c h t h a t y o u ' v e t a k e n as a 

b a s i s f o r t h e p r o p o s e d b o u n d a r y o f t h e t i g h t 

f o r m a t i o n d e s i g n a t e d a r e a i n y o u r a p p l i c a t i o n . 

A. For t h e a r e a f o r t h e a p p l i c a t i o n , I 

l o o k e d a t t h e 106 and t h e 108 w e l l s w i t h i n 

a p p r o x i m a t e l y t h e c e n t e r o f t h e a p p l i c a t i o n , and 

t h e n we t o o k t h e Ealum No. 1, w h i c h was on t h e 

n o r t h w e s t e r n b o r d e r o f t h e a p p l i c a t i o n , and 

t h a t ' s a p p r o x i m a t e l y s i x t o s i x - a n d - a - h a l f 

m i l e s . And t h e n o ur a r e a o f a p p l i c a t i o n i s an 

a p p r o x i m a t e even r a d i u s a r o u n d t h e c e n t e r 

r e f e r e n c e p o i n t s , and o u r o u t s i d e r e f e r e n c e p o i n t 

t o c l o s e i n t h e a r e a t h a t we're a s k i n g f o r 

r e f e r e n c e . 

I n a d d i t i o n t o t h a t , we have t h e 

B l a c k w o o d & N i c h o l s t o t h e e a s t t h a t ' s beyond o u r 

a r e a t h a t c l o s e s i n t o t h e e a s t . And we have t h e 

C o l o r a d o measured — c a l c u l a t e d p e r m e a b i l i t i e s t o 

c l o s e i n o u r n o r t h e r n b o u n d a r i e s . 

Q. L e t ' s a d d r e s s E x h i b i t 16 and t a l k a b o u t 

t h e r e q u i r e m e n t s t o a s s u r e t h a t t h e r e i s no 

p o t e n t i a l r i s k t o known f r e s h w a t e r a q u i f e r s . 

What have you done t o d e t e r m i n e t h e d e e p e s t known 

d e p t h o f p o t a b l e f r e s h w a t e r i n t h e a r e a o f t h e 

a p p l i c a t i o n ? 
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A. Okay. The g e n e r a l s t a t e and f e d e r a l 

r e q u i r e m e n t s r e q u i r e t h a t c a s i n g be s e t be l o w t h e 

Ojo Alamo, w h i c h i s f o u n d a t 1900 f e e t , and 

enca s e d i n cement above t h a t p o i n t t o a d e q u a t e l y 

p r o t e c t a l l f r e s h w a t e r s t h a t a r e above 1900 

f e e t . And Conoco b e l i e v e s t h a t c o m p l i a n c e w i t h 

t h e s e e x i s t i n g s t a t e r e g u l a t i o n s w i l l a d e q u a t e l y 

p r o t e c t any f r e s h w a t e r a q u i f e r s t h a t a r e f o u n d i n 

t h e a r e a . 

Q. Do you f i n d i n r e v i e w i n g t h e 

i n f o r m a t i o n o f e x i s t i n g w e l l s t h a t i t i s a common 

p r a c t i c e and p r o c e d u r e o f y o u r company and o t h e r 

companies o p e r a t i n g i n t h i s a r e a t o s e t c a s i n g 

and c e m e n t i n g s t r e n g t h s i n suc h a f a s h i o n t h a t 

t h e y have i s o l a t e d o u t t h e a q u i f e r s f r o m any 

e x p o s u r e o f c o n t a m i n a t i o n f r o m p r o d u c t i o n f r o m 

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 ? 

A. Yes, s i r . 

Q. Are t h e methods u t i l i z e d by you i n 

d e m o n s t r a t i n g t h e a v e r a g e i n s i t u p e r m e a b i l i t y 

w i t h i n t h e a r e a o f t h e a p p l i c a t i o n a c c e p t a b l e 

methods used by t h e o i l and gas i n d u s t r y and 

e n g i n e e r s a p p l y i n g t h o s e d i s c i p l i n e s t o 

d e t e r m i n i n g p e r m e a b i l i t y ? 

A. Yes, s i r , t h e y a r e . 
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MR. KELLAHIN: Th a t c o n c l u d e s my 

e x a m i n a t i o n o f Mr. S a r g e n t , Mr. E x a m i n e r . 

We move t h e i n t r o d u c t i o n o f E x h i b i t s 6 

t h r o u g h 16. 

EXAMINER STOGNER: Are t h e r e any 

o b j e c t i o n s ? 

E x h i b i t s 6 t h r o u g h 16 w i l l be a d m i t t e d 

i n t o e v i d e n c e a t t h i s t i m e . 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. Mr. S a r g e n t , on t h e C o l o r a d o w e l l s , l e t 

me make s u r e I g e t t h i s s t r a i g h t . Those w e l l s 

were s t i m u l a t e d ; c o r r e c t ? 

A. Yes, s i r , t h e y were a l l 

f r a c t u r e - s t i m u l a t e d . 

Q. And t h e n t h i s d a t a t h a t y ou s u b m i t t e d 

on E x h i b i t s 12, 13, and 14 were a f t e r t h e w e l l s 

were s t i m u l a t e d t o come up w i t h a p e r m e a b i l i t y 

measurement ? 

A. T h a t ' s a p o s t - s t i m u 1 a t i o n r a t e t h a t I 

used t o a p p l y t h e i n f i n i t e - a c t i n g f l u i d e q u a t i o n 

t o d e t e r m i n e a m a g n i t u d e o f p e r m e a b i l i t y . 

Q. Can t h i s e q u a t i o n be u t i l i z e d f o r any 

of t h e s e w e l l s o u t t h e r e ? 

A. The e q u a t i o n i t s e l f i s an i n d i c a t i o n o f 
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p e r m e a b i l i t y , k i n d o f a r a n g e o f w h e t h e r o r n o t 

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

i t s e l f s h o u l d be b a c k e d up w i t h a c t u a l p r e s s u r e 

b u i l d u p and c o r e a n a l y s i s i f i t ' s a v a i l a b l e . 

I f you l o o k a t t h e e q u a t i o n and you 

a p p l y i t t o t h e 106 w e l l , we came w i t h i n a 

m a g n i t u d e o f s i m i l a r p e r m e a b i l i t i e s t h e r e , 

b e l o w . 1 , .01 m i l l i d a r c i e s . 

Once a g a i n , t h i s i s j u s t a m a g n i t u d e o f 

p e r m e a b i l i t y t o t r y t o e s t i m a t e t h e a c t u a l r a t e 

t h a t y o u ' r e p a y i n g f r o m t h e p o s t - f r a c t u r e 

s t i m u l a t e d case. 

Q. Oh, I b e t you can p r o b a b l y guess my 

n e x t q u e s t i o n . How come t h i s c a l c u l a t i o n w a s n ' t 

done t o any o f t h e w e l l s i n t h e s o u t h w e s t e r n 

p o r t i o n ? 

A. I d i d n ' t f e e l i t was n e c e s s a r y t o a p p l y 

t h a t e q u a t i o n i n t h e s o u t h w e s t e r n p a r t o f t h e 

a r e a t h a t we're r e q u e s t i n g because we've g o t good 

c o r e a n a l y s i s , a c t u a l measured p e r m e a b i l i t i e s 

w i t h i n a r e a s o n a b l e s i x - m i l e r a d i u s when you l o o k 

a t t h e Ealum No. 1 and t h e 106 and 108 w e l l s . 

Q. Now, i s t h a t c o r e a n a l y s i s , a r e you 

s a y i n g t h a t t h a t ' s g o i n g t o be r e p r e s e n t a t i v e t o 

t h a t s o u t h w e s t e r n c o r n e r , t h o s e c o r e a n a l y s e s 
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a r e ? 

A. Yes, s i r , I t h i n k i t w o u l d be 

r e p r e s e n t a t i v e o f t h a t a r e a down t h e r e a l s o . 

Q. Then why a r e t h o s e p r o d u c i n g down t h e r e 

and t h e No. 108 and 106 and t h e Ealum a r e n ' t ? 

A. I n t e r m s o f -- w e l l , t h e 106 and t h e 

108 we h a v e n ' t even p o s t - f r a c t u r e s t i m u l a t e d , so 

we h a v e n ' t d e t e r m i n e d w h e t h e r o r n o t t h e y ' r e 

g o i n g t o be c o m m e r c i a l w e l l s o r n o t . So t h a t i s 

an unknown y e t . 

Q. I t l o o k s l i k e t o me you've g o t a r e a l 

sweet a r e a down t h e r e b u t no i n f o r m a t i o n on i t . 

Then you come o u t h e r e t o t h e o u t e r f r i n g e s and 

g e t some c o r e a n a l y s e s . Are t h e r e any c o r e s — 

I'm g o i n g t o ask t h i s t o Mr. Meek t o o — a r e 

t h e r e any c o r e d a t a r e p r e s e n t i n g t h e s o u t h w e s t e r n 

c o r n e r down t h e r e ? 

MR. MEEK: I have done e x t e n s i v e 

r e s e a r c h t o f i n d any c o r e s a v a i l a b l e i n t h e 

e n t i r e a r e a t h a t I'm r e p r e s e n t i n g on t h a t map 

1-B, and I ' v e r e p r e s e n t e d e v e r y c o r e t h a t ' s 

a v a i l a b l e . 

EXAMINER STOGNER: I guess we have t o 

go back t o t h i s k i n d o f a n a l y s i s t h e n . 

MR. STOVALL: L e t me ask a n o t h e r 

RODRIGUEZ-VESTAL REPORTING 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

1 3 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

90 

q u e s t i o n , i f I m i g h t . You have made an a n a l y s i s 

t h a t y o u d i d t h e 106 and t h e 108, l o o k e d a t t h o s e 

c o r e s , f o u n d them t o be t i g h t . Went up t o t h e 

Ealum; t h a t ' s s i x m i l e s away; t h a t had t o be 

t i g h t . S a i d okay, t h e 106 and t h e 108 a r e k i n d 

o f i n t h e m i d d l e so I ' l l draw a c i r c l e a r o u n d 

i t . 

Yet i t a p p e a r s t o me t h a t b ased upon 

Mr. Meek's t e s t i m o n y t h a t t h e l i n e f r o m t h e 106, 

108, up t o t h e Ealum i s a l o n g t r e n d . And t h a t 

w o u l d i n d i c a t e t h a t t h e r e m i g h t be — and I'm n o t 

a g e o l o g i s t , so I'm g i v i n g you y o u r chance t o 

r e f u t e i t t h e r e -- b u t i t w o u l d a p p e a r t o me t h a t 

t h a t w o u l d be — i t w o u l d be c o n s i s t e n t t h a t t h e y 

w o u l d be s i m i l a r i n t h e i r g e o l o g i c makeup. 

What b a s i s do you have f o r o t h e r t h a n 

s a y i n g I want t o do i t f o r g o i n g s o u t h w e s t and 

m a k i n g t h e same c o n c l u s i o n , because y o u ' r e g o i n g 

a c r o s s t h i s t r e n d o f t h e d e p o s i t i o n now. So how 

do you — Mr. Meek, do you want t o s t e p i n on 

t h a t one? 

MR. MEEK: Yeah. I t h i n k t h e b e s t 

e s t i m a t e o f p e r m e a b i l i t y i n t h e s o u t h w e s t e r n 

p o r t i o n o f our a r e a i s p r o b a b l y t o make r e f e r e n c e 

t o t h e V a n d e wart B-3 w e l l , t h e one t h a t ' s 
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f u r t h e s t t o t h e s o u t h . 

MR. STOVALL: L e t me s t o p you r i g h t 

t h e r e . I f I draw t h e l i n e , I'm g o i n g t o s t a y 

r i g h t on t h a t same l i n e r i g h t down t h e t r e n d , and 

yo u h a v e n ' t a n s w e r e d my q u e s t i o n y e t . 

MR. MEEK: W e l l , t h e r e a s o n t h a t I 

w o u l d make r e f e r e n c e t o t h a t p a r t i c u l a r w e l l i s 

t h a t i t i s i m m e d i a t e l y a d j a c e n t t o a P i c t u r e d 

C l i f f s w e l l t h a t has p r o d u c e d o v e r 1 Bcf o f gas, 

w h i c h i s r e l a t i v e — w h i c h i s c o m p a r a b l e t o t h e 

amount o f p r o d u c t i o n t h a t y o u see i n t h e 

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

So I t h i n k t h a t t h e Va n d e w a r t B-3 w e l l 

has s a m p l e d t h e P i c t u r e d C l i f f s i n one o f t h e 

h i g h e r p r o d u c t i v i t y a r e a s c o m p a r a b l e t o t h e h i g h 

p r o d u c t i v i t y a r e a t h a t y ou see i n t h e s o u t h w e s t 

p o r t i o n o f o u r p r o p o s e d a r e a . And, t h e r e f o r e , I 

t h i n k t h a t t h a t w e l l r e p r e s e n t s t h e m a g n i t u d e o f 

p e r m e a b i l i t y t h a t y o u ' r e g o i n g t o see i n t h e more 

p r o d u c t i v e a r e a s . 

MR. STOVALL: But y e t y o u d i d n ' t go 

a c r o s s t r e n d , as you've d e f i n e d i t , t o make any 

s u p p o r t i n g c a l c u l a t i o n s o f any s o r t s uch as you 

d i d up i n t h e n o r t h ; i s t h a t r i g h t ? 

MR. MEEK: W e l l , i f I was t o draw t h e 
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t r e n d l i n e d i r e c t l y f r o m t h e V a n d e w a r t w e l l , i t 

w o u l d c u t r i g h t — i f I f o l l o w e d t h e same t r e n d 

t h a t I'm s e e i n g i n t h e t r e n d s t o t h e s o u t h , i t 

w o u l d c u t r i g h t t h r o u g h t h e h e a r t o f t h e a r e a 

t h a t ' s i n q u e s t i o n . 

I w o u l d n ' t say t h a t i t ' s e x a c t l y on 

t r e n d w i t h t h e o t h e r c o r e s t h a t we've r e p r e s e n t e d 

as a c t u a l l y i n a t r e n d s l i g h t l y t o t h e s o u t h o f 

t h e r e so t h a t a c t u a l l y , y o u know, r e p r e s e n t s t h e 

t r e n d t h a t c u t s r i g h t t h r o u g h t h e c o r e o f t h e 

a r e a t h a t y o u ' r e a s k i n g me a b o u t . 

MR. STOVALL: I n o t h e r w o r d s , t h e 

answer t o y o u r q u e s t i o n i s no, you h a v e n ' t done 

any a n a l y s i s down t h e s o u t h w e s t c o r n e r o f t h e 

a r e a t o d e t e r m i n e i f t h a t a s s u m p t i o n can be 

s u p p o r t e d by any s o r t o f t e c h n i c a l a n a l y s i s ? 

Have you done an a n a l y s i s o r n o t ? J u s t I want an 

answer y e s o r no. 

MR. MEEK: I ' v e l o o k e d a t t h e 

c u m u l a t i v e p r o d u c t i o n d a t a — 

MR. STOVALL: Okay. 

MR. MEEK: -- w h i c h i s t h e same. You 

see t h e same t y p e o f p r o d u c t i o n p r o f i l e s as i s 

r e p r e s e n t e d f r o m t h e w e l l s t h a t he's done 

c a l c u l a t i o n s on up i n C o l o r a d o . We have l o o k e d 
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a t t h e d a t a . We h a v e n ' t gone t h r o u g h t h e 

e x e r c i s e o f c a l c u l a t i n g t h e p e r m e a b i l i t y w i t h 

t h i s i n f i n i t e - a c t i n g r a d i a l f l o w e q u a t i o n . 

But I have s t u d i e d t h a t a r e a i n t e r m s 

o f l o o k i n g f o r any a v a i l a b l e c o r e d a t a , and t h e r e 

i s none a v a i l a b l e i n t h a t a r e a . T here were n e v e r 

any c o r e s t a k e n , so t h e r e ' s no c o r e a n a l y s i s done 

t h a t c o u l d be had by anybody. 

Does t h a t answer y o u r q u e s t i o n ? 

MR. STOVALL: I t h i n k s o, y e a h . 

MS. CLANCY: I f I can jump i n h e r e . I s 

t h e r e any r e a s o n i f we were t o go back o r you 

were t o go back and l o o k a t any o f t h e s e w e l l s 

and r u n a perm on t h i s i n f i n i t e - r a d i a l f l o w 

e q u a t i o n -- I mean, i s t h e r e a p r o b l e m w i t h d o i n g 

t h a t and j u s t e l i m i n a t i n g t h i s d i f f e r e n c e o f 

o p i n i o n h e r e on t h e adequacy o f t h i s d a t a i n 

p r o v i n g t h i s s o u t h w e s t e r n a r e a ? 

MR. KELLAHIN: No. We'd be happy t o do 

t h a t . We j u s t h a d n ' t done i t up t o now and 

d i d n ' t r e c o g n i z e t h a t y o u m i g h t have a d i f f e r e n t 

p e r c e p t i o n a b o u t t h e s o u t h w e s t q u a r t e r t h a n we 

had, and w e ' l l be happy t o r u n t h r o u g h t h e 

c a l c u l a t i o n , and i f y o u ' l l a l l o w us t o s u b m i t 

t h a t t y p e o f a n a l y s i s f o r w e l l s i n t h e s o u t h w e s t 
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q u a r t e r . 

But I ' d l i k e t o come back and ask Mr. 

Meek some o t h e r q u e s t i o n s a f t e r we f i n i s h t h e 

p a n e l ' s q u e s t i o n s . I'm n o t s u r e t h a t I h e a r d h i s 

s t a t e m e n t s e x a c t l y l i k e Mr. S t o v a l l 1 s s t a t e m e n t s , 

so I want t o t a k e t h e t i m e t o make s u r e I ' v e 

u n d e r s t o o d what he s a i d t o y o u . 

MR. STOVALL: Sounds f a i r t o me. 

MR. KELLAHIN: Mr. E x a m i n e r , we w o u l d 

r e q u e s t p e r m i s s i o n t o s u b m i t p o s t - h e a r i n g t o d a y 

an a d d i t i o n a l s i m i l a r c a l c u l a t i o n t h a t was 

a p p l i e d i n C o l o r a d o t o w e l l s t h a t Mr. S a r g e n t and 

Mr. Meek w o u l d s e l e c t i n t h a t s o u t h w e s t c o r n e r t o 

answer t h e q u e s t i o n s t h a t have been posed by t h e 

pane 1. 

EXAMINER STOGNER: And I'm p r o b a b l y 

g o i n g t o r e q u e s t t h a t you i n c l u d e a few w e l l s 

a l s o , b u t I w i l l l e t y o u know w h i c h ones b e f o r e 

t h e end o f t h e day h e r e . 

MR. KELLAHIN: We need t o see i f we've 

g o t t h e d a t a i n w h i c h t o make t h e c a l c u l a t i o n . 

P e r h a p s n o t a l l t h e same d a t a i s a v a i l a b l e f o r 

t h e s e w e l l s , and we need t o f i n d o u t . 

MR. STOVALL: One t h i n g I need t o say 

now, and I ' l l j u s t m e n t i o n i t now j u s t t o 
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p r e s e r v e t h e d i g n i t y o f i t so i t ' s o f c o m p a r a b l e , 

i f y o u w i l l , l e g a l d i g n i t y o f t h e s e -- t o p u t a 

s u p p o r t i n g a f f i d a v i t so i t becomes a swor n i t e m 

i f y o u ' r e g o i n g t o p u t i t i n t h e r e c o r d . 

MR. KELLAHIN: C e r t a i n l y . 

MR. STOVALL: Perhaps what we can do 

a f t e r y o u f i n i s h h e r e , I t h i n k what we're g o i n g 

t o recommend as t h e p r o c e d u r e i s t h a t we're g o i n g 

t o b r e a k and we and t h e BLM s t a f f w i l l meet and 

see i f t h e r e ' s any a d d i t i o n a l i t e m s and t h e n go 

back on t h e r e c o r d and make t h e s p e c i f i c — you 

know, any s p e c i f i c r e q u e s t s we m i g h t have and 

a c c e p t any r e c o m m e n d a t i o n s you w o u l d have f o r 

a d d i t i o n a l i n f o r m a t i o n . 

EXAMINER STOGNER: I t e l l y o u w h a t , I 

have no o t h e r q u e s t i o n s o f Mr. S a r g e n t a t t h i s 

t ime . 

Mr. K e n t . 

MR. KENT: Yes, I have a few. 

EXAMINATION 

BY MR. KENT: 

Q. W e ' l l s t a r t w i t h t h e easy ones. I 

t h i n k i t ' s b a s i c a l l y l a c k o f a c c e s s t o 

i n f o r m a t i o n on my p a r t . But t h e w e l l , t h e Ealum 

B No. 1 , w h i c h i s used i n E x h i b i t 9, has t h a t 
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w e l l been renamed? I c o u l d n o t f i n d a r e c o r d o f 

a w e l l by t h a t name, and I c o u l d n o t f i n d i t on 

y o u r c o m p u t e r p r i n t o u t t h a t y o u l e f t w i t h us 

a f t e r t h e m e e t i n g . 

Do you know i f t h a t w e l l has been 

renamed? 

A. To my k n o w l e d g e i t h a s n ' t . Reed 

m i g h t — 

MR. MEEK: I can answer t h a t q u e s t i o n . 

T h e r e i s a d i s c r e p a n c y i n some o f t h e p u b l i c 

r e c o r d s on t h a t w e l l . The s c o u t t i c k e t t h a t ' s 

a v a i l a b l e f r o m t h e p e t r o l e u m i n f o r m a t i o n -- i s 

t h e m ain s o u r c e we g e t s c o u t t i c k e t d a t a f r o m — 

c a l l s t h a t w e l l t h e Com. -- Gas Com. No. 2. 

MR. KENT: Okay. 

MR. MEEK: I t has t h e e x a c t same l e g a l 

l o c a t i o n as t h e w e l l where we have a w e l l l o g . 

And t h e l o g header names t h e w e l l t h e Ealum Gas 

Com. No. 1. 

And when we c o n t a c t e d Amoco r e g a r d i n g 

t h e c o r e t o t h a t w e l l , t h e y l o c a t e d t h e c o r e i n 

t h e i r w a r e h o u s e . They h a d n ' t done any c o r e 

a n a l y s i s on i t . And s u b s e q u e n t l y s e n t t h a t c o r e 

o u t t o be a n a l y z e d . And t h e i r r e f e r e n c e on t h e 

c o r e a n a l y s i s s h e e t was t o t h e Ealum No. 1. So 
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t h a t ' s t h e way we've r e f e r r e d t o i t i n a l l o f our 

documents h e r e . 

Q. (BY MR. KENT, DIRECTED TO THE WITNESS) 

Okay. A l s o i n E x h i b i t 13, t h e S o u t h e r n 

Ute 24-2 w e l l , a g a i n my r e c o r d s show t h a t as 

b e i n g a Mesaverde c o m p l e t i o n . Are my r e c o r d s 

j u s t i n c o m p l e t e ? Has i t been c o m p l e t e d i n t h e 

P i c t u r e d C l i f f s ? 

I'm w o n d e r i n g where t h e d a t a i n E x h i b i t 

13 came f r o m , s i n c e my r e c o r d s show o n l y a 

Mesaverde c o m p l e t i o n on t h a t w e l l . 

A. I f y o u l o o k a t t h e s c o u t t i c k e t on t h e 

w e l l , t h e w e l l was s u p p o s e d l y t e s t e d , and I'm 

l o o k i n g h e r e . And I may have made a m i s t a k e 

h e r e , b u t I d o n ' t t h i n k so. The p e r f o r a t i o n s 

t h a t we're s h o w i n g f o r t h e P i c t u r e d C l i f f s a r e 

f r o m 3772 t o 3820. And t h e Mesaverde i s 5927 t o 

6254 . 

So t h e s c o u t t i c k e t i s s h o w i n g P i c t u r e d 

C l i f f s c o m p l e t i o n and t h e n Mesaverde c o m p l e t i o n . 

And t h e n p r o d u c t i o n d a t a f r o m t h e s t a t e , w h i c h 

I ' v e a t t a c h e d i n t h e l a s t s h e e t , shows t h e 

p r o d u c t i o n d a t a f r o m t h e P i c t u r e d C l i f f s as 

r e p o r t e d by t h e s t a t e . 

Q. My r e c o r d s were j u s t i n c o m p l e t e on 
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t h a t . On E x h i b i t 8, y o u r c o r e a n a l y s i s e x h i b i t , 

i n t h e m i d d l e where t h e a c t u a l a n a l y s i s i s , 

t h e r e ' s s a m p l e s , 1 t h r o u g h 8 and t h e n 9 t h r o u g h 

14, f o r t h e two d i f f e r e n t w e l l s ? 

A. T h a t ' s c o r r e c t . 

Q. When I l o o k e d a t t h e back pages t h a t 

a c t u a l l y had t h e a n a l y s i s t h e r e , I n o t i c e d t h a t a 

c o u p l e o f them were m i s s i n g . When I d i d my c u t 

and p a s t e , I came up w i t h sample 4 on t h e 106 

w e l l was m i s s i n g and samples 9 and 12 and 14 on 

t h e 108 w e l l . Do y ou know what happened, why 

t h e y ' r e n o t i n c l u d e d o r w e r e n ' t a n a l y z e d ? 

A. No, s i r . I saw t h e same t h i n g as f a r 

as t h e y were m i s s i n g . T h i s d a t a was o b t a i n e d 

f r o m Amoco v i a c o r e l a b , and I d o n ' t know why 

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

MR. MEEK: I f I m i g h t comment on t h a t , 

i t ' s n o t uncommon t h a t when you s u b m i t a s e t o f 

c o r e s o r a c o r e t o a c o r e l a b t h a t f o r one r e a s o n 

o r a n o t h e r , s e v e r a l o f t h e c o r e s a r e i n s u c h poor 

c o n d i t i o n t h a t t h e y d o n ' t f e e l l i k e t h e y t h e y can 

g e t a v a l i d measurement on t h a t p a r t i c u l a r 

s a mple. 

I know i n t h e case o f t h e Ealum B No. 

1, maybe y o u d i d n ' t n o t i c e , b u t t h e r e a r e s e v e r a l 
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samples t h a t were t a k e n b u t t h e r e i s no 

measurement r e p o r t e d w i t h t h o s e . And t h a t ' s 

because t h e y were o f such low p e r m e a b i l i t y t h a t 

i n t h e t i m e p e r i o d t h a t we had, w h i c h was a 

p e r i o d o f a b o u t a w e e k - a n d - a - h a l f , t h e y w e r e n ' t 

a b l e t o o b t a i n c o m p l e t e measurements on t h o s e 

p a r t i c u l a r samples so t h e y ' r e n o t i n c l u d e d i n t h e 

c o r e . 

So I w o u l d guess t h a t t h e r e a s o n t h a t 

t h e s e p a r t i c u l a r samples a r e n ' t r e p o r t e d i s one 

o f t h o s e two r e a s o n s : t h a t t h e y d i d n ' t f e e l t h a t 

t h e c o r e was i n good enough c o n d i t i o n t o a c t u a l l y 

g e t a v a l i d measurement o r t h a t t h e measurements 

t h a t t h e y made because o f t h e n a t u r e o f t h e r o c k 

were i n v a l i d so t h e y d i d n ' t r e p o r t them. 

But t h e r e has been — c e r t a i n l y been no 

a t t e m p t t o c o n c e a l any k i n d o f d a t a o r a n y t h i n g , 

you know, i n our documents. 

Q. One more q u e s t i o n . On E x h i b i t 7 on 

y o u r c a l c u l a t i o n , on y o u r c a l c u l a t i o n I n o t i c e 

t h a t when you d i d t h i s , y o u used a s k i n f a c t o r o f 

z e r o on t h e r e . 

D i d you l o o k a t u s i n g any o t h e r v a l u e s 

o r an a t t e m p t -- I was w o n d e r i n g because o f t h e 

d i f f e r e n c e i n y o u r c a l c u l a t e d v a l u e and y o u r 
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measured c o r e v a l u e s i n c e y o u happen t o have a 

c o r e on t h i s w e l l o f , y o u know, i t ' s a b o u t 

h a l f -- y o u r c a l c u l a t e d v a l u e a p p e a r s t o be ab o u t 

h a l f o f what y o u measured. D i d you do a n y t h i n g 

o t h e r t h a n a s s u m i n g z e r o damage t h e r e on t h e s k i n 

f a c t o r ? 

A. The w e l l was c o m p l e t e d i n a f a s h i o n 

t h a t w o u l d n o r m a l l y g i v e y o u a z e r o v a l u e . The 

f a c t t h a t i t was p e r f o r a t e d i n an u n d e r - b a l a n c e d 

c o n d i t i o n g e n e r a l l y removes most o f y o u r s k i n 

damage t h a t you see f r o m i n i t i a l p e r f o r a t i o n . 

T h e r e f o r e , t h a t s k i n was assumed t o be z e r o . 

Once a g a i n , I want t o r e f e r t o t h e f a c t 

t h a t t h i s e q u a t i o n j u s t k i n d o f g i v e s y o u a 

m a g n i t u d e o f p e r m e a b i l i t y . And i t s a c t u a l number 

i s b ased on s e v e r a l a s s u m p t i o n s t h a t y o u ' r e 

m a k i n g h e r e , such as, t h e f l o w r a t e o f l e s s t h a n 

1 Mcf a day; t h e t i m e f a c t o r , y ou've g o t y o u r 

f l o w t e s t o f f o u r h o u r s when you compute y o u r 

t i m e i n t h e r e . 

The a c t u a l measured c o r e d a t a i s g o i n g 

t o be -- i s much b e t t e r and t h a t ' s why we 

r e f e r r e d t o t h a t i n o u r a c t u a l a p p l i c a t i o n i n 

t e r m s o f t h e r e s u l t t h a t we're r e p o r t i n g . 

Q. So you f e e l f a i r l y c o m f o r t a b l e w i t h t h e 
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c o m p l e t i o n t e c h n i q u e t h a t was used w i l l g i v e you 

c l o s e t o a — 

A. C l o s e t o a z e r o s k i n . 

MR. KENT: Okay. T h a t ' s i t . No more 

q u e s t i o n s f o r me. 

EXAMINER STOGNER: Any more q u e s t i o n s 

f o r Mr. S a r g e n t ? Mr. K e l l a h i n , any r e d i r e c t ? 

MR. KELLAHIN: No, s i r . 

EXAMINER STOGNER: Anybody e l s e have 

any f u r t h e r q u e s t i o n s o f t h i s w i t n e s s ? 

MR. STOVALL: Put Mr. Meek back on I 

b e l i e v e ; i s t h a t c o r r e c t ? 

MR. KELLAHIN: L e t ' s t a k e a s h o r t 

b r e a k , i f I m i g h t . 

EXAMINER STOGNER: W e ' l l t a k e a b o u t a 

f i v e - m i n u t e r e c e s s a t t h i s t i m e . 

(A r e c e s s was t a k e n . ) 

EXAMINER STOGNER: Mr. S t o v a l l , I 

b e l i e v e you have a s t a t e m e n t a t t h i s t i m e . 

MR. STOVALL: D u r i n g t h e b r e a k , we had 

some d i s c u s s i o n s w i t h t h e BLM and w i t h c o u n s e l 

f o r t h e a p p l i c a n t . L e t me f i r s t s t a t e t o t h e 

w i t n e s s e s f o r t h e a p p l i c a n t , Mr. Meek and Mr. 

S a r g e n t , t h a t I have been a d v i s e d d u r i n g t h e 

b r e a k t h a t t h e -- I u n d e r s t a n d t h a t t h e BLM i n 
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y o u r p r e v i o u s d i s c u s s i o n s e x p r e s s e d some r e a l 

c o n c e r n s a b o u t t h e u n d e v e l o p e d a r e a w h i c h f o c u s e d 

y o u r i n t e n t i o n i n t h a t a r e a as f a r as d e v e l o p i n g 

i n f o r m a t i o n . 

And g i v e n t h a t i n f o r m a t i o n , I'm a 

l i t t l e l e s s c r i t i c a l o f you p e r h a p s f o r n o t 

h a v i n g d e v e l o p e d t h e i n f o r m a t i o n t o t h e s o u t h w e s t 

where we have now a l l o f a sudden e x p r e s s e d 

c o n c e r n t o y o u . 

H a v i n g s a i d t h a t as s o r t o f a f o r m o f 

a p o l o g y t o you f o r g e t t i n g a l i t t l e h a r d on y o u , 

l e t me say t h a t what we have d i s c u s s e d i s t h a t i n 

f a c t t h a t i s a p r o b l e m , t h e r e i s n o t a s c i e n t i f i c 

b a s i s t h a t s a t i s f i e s e i t h e r t h e BLM o r OCD w i t h 

r e s p e c t t o t h e c o n c l u s i o n s ; t h a t what y o u f i n d 

a l o n g t h e t r e n d l i n e i s a p p l i c a b l e t o what w e ' l l 

c a l l t h e h e a r t o f p r o d u c t i o n , o r t h e sweet s p o t 

o f t h e p r o p o s e d a r e a . 

What we have d i s c u s s e d and what Mr. 

K e l l a h i n has a g r e e d t o , I t h i n k i n p r i n c i p l e 

a l t h o u g h we need t o d e f i n e t h e d e t a i l s , i s t h a t 

we need some d a t a , some a n a l y s i s t h a t s ays t h a t 

t h a t p r e s u m p t i o n i s s u p p o r t e d by t h e b e s t 

i n f o r m a t i o n a v a i l a b l e , a l l o w t h a t i n f o r m a t i o n t o 

be — t e s t s o r a n a l y s i s t o be done p o s t - h e a r i n g 
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and s u b m i t t e d , as I say, and s u p p o r t e d by an 

a f f i d a v i t t o g i v e i t t h e a p p r o p r i a t e d i g n i t y w i t h 

t h e t e s t i m o n y t h a t ' s on t h e r e c o r d . 

I t h i n k what t h e Examiner and t h e BLM 

have a g r e e d i s t h a t r e p r e s e n t a t i v e w e l l s f r o m 

each o f t h e p r o d u c t i o n c o n t o u r a r e a s be 

a n a l y z e d . W e ' l l l e t t h e a p p l i c a n t s e l e c t t h e 

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

What we recommend i s t h a t y o u i d e n t i f y 

t h e w e l l s on w h i c h you can do t h e a n a l y s i s t o say 

y e s , t h i s w o r k s , no, t h e s e a r e t h e b e t t e r w e l l s 

t o do what -- we've g o t t h e r i g h t i n f o r m a t i o n , 

t h e y meet t h e c r i t e r i a f o r a n a l y s i s p u r p o s e s --

recommend you s u b m i t t h o s e t o b o t h a g e n c i e s f o r 

t h i s p r e l i m i n a r y a p p r o v a l so y ou d o n ' t t e s t w e l l s 

t h a t t h e y w o u l d l a t e r come back and say t h o s e 

a r e n ' t t h e r i g h t w e l l s , go t e s t a d i f f e r e n t one, 

so y o u do a l l t h e work on t h i n g s t h a t we're g o i n g 

t o a c c e p t as b e i n g m e a n i n g f u l and r e p r e s e n t a t i v e , 

and t h e n do t h e a n a l y s i s and s u b m i t t h e r e s u l t s 

and c o n c l u s i o n s . 

As I say, p i c k t h e a r e a s w i t h i n t h e 

p r o d u c t i o n c o n t o u r s . I f you d o n ' t m i n d , Mr. 

K e l l a h i n , I ' l l ask y o u r w i t n e s s e s s i n c e t h e y ' r e 

t h e ones who a r e a c t u a l l y g o i n g t o do t h e work, 
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do y o u u n d e r s t a n d what we mean by t h a t and what 

we're l o o k i n g f o r i n t h a t a r e a ? 

MR. SARGENT: Yes, I do. 

MR. MEEK: Yes. 

MR. STOVALL: Okay. Good. 

Mr. K e l l a h i n , do y ou want t o go i n t o 

t h e q u e s t i o n o f l e a v i n g i t open t o a d j u s t t h e 

a p p l i c a t i o n i f y o u f i n d i t ' s n o t p o s s i b l e t o 

s u b m i t d a t a i n a t i m e l y manner? I s t h a t 

s o m e t h i n g you want t o j u s t --

MR. KELLAHIN: I t h i n k w e ' l l l e a v e t h a t 

f o r f u r t h e r d i s c u s s i o n . I n t h e e v e n t we a r e 

u n a b l e t o p r o v i d e t h e d a t a i n t h e f a s h i o n t h a t 

s a t i s f i e s y o u r c o n c e r n s a b o u t t h e p e r m e a b i l i t y , 

t h e n we want t o p r e s e r v e t h e r i g h t t o amend t h e 

a p p l i c a t i o n t o d e l e t e a c r e a g e t h a t may n o t 

s a t i s f y t h e c r i t e r i a a t t h i s t i m e s i m p l y because 

we d o n ' t have enough i n f o r m a t i o n . But we l e a v e 

t h a t t o l a t e r d i s c u s s i o n s . 

MR. STOVALL: My r e c o m m e n d a t i o n t o t h e 

Examiner w i l l be t h a t t h i s r e c o r d be l e f t open 

f o r a p e r i o d o f — how l o n g do we need i n i t i a l l y 

w o u l d y o u say? 

MR. KELLAHIN: L e t ' s say n o t more t h a n 

15 d a y s . 
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MR. STOVALL: To i d e n t i f y t h e w e l l s ? 

What a b o u t g e t t i n g t h e d a t a i n ? I t ' s a c t u a l l y 

g o i n g t o be p a r t o f t h e r e c o r d g e t t i n g t h e d a t a 

i n as we 1 1 . 

MR. KELLAHIN: I t may t a k e us l o n g e r t o 

do t h a t , b u t l e t ' s t a l k a b o u t n o t l e s s t h a n 15 

days . 

MR. STOVALL: I was t h i n k i n g more i n 

t e r m s o f 30; i s t h a t a c c e p t a b l e ? 

MR. MEEK: T h i r t y d a y s . 

MR. KELLAHIN: T h i r t y d a y s . 

MR. STOVALL: Or t h e n e x t h e a r i n g 

w i t h i n a p p r o x i m a t e l y t h e 30-day t i m e f r a m e --

MR. KELLAHIN: Yes, s i r . 

MR. STOVALL: -- w h i c h , I b e l i e v e , 

w o u l d be J a n u a r y 2 5 t h a p p r o x i m a t e l y . 

EXAMINER STOGNER: 2 3 r d , I b e l i e v e . 

MR. STOVALL: Okay. T h a t ' s my 

r e c o m m e n d a t i o n , Mr. E x a m i n e r . 

Mr. Buckingham, do y ou c o n c u r i n what 

we've — 

MR. BUCKINGHAM: I c o n c u r . 

MR. STOVALL: I want t o r e c o g n i z e t h a t 

t h i s i s a d i f f e r e n t s o r t o f b e a s t , and we're n o t 

g o i n g t o a d h e r e t o a f o r m a l p r o c e d u r e , and t h i s 
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more f l u i d p r o c e s s w o u l d be b e t t e r t o a c c o m p l i s h 

t h e r e s u l t f o r e v e r y b o d y . T h a t ' s i m p o r t a n t . 

EXAMINER STOGNER: I n t h i s p a r t i c u l a r 

a r e a , I have one more comment. T h e r e i s a thumb 

t h a t s t i c k s up j u s t t o t h e n o r t h and e a s t o f t h e 

word " t r e n d " a t p o i n t s . I w o u l d l i k e a 

r e p r e s e n t a t i v e w e l l i n t h e r e . T h a t a p p e a r s t o be 

one o f t h e more sweet s p o t s . 

I b e l i e v e y o u can i d e n t i f y t h a t , Mr. 

K e l l a h i n . 

MR. KELLAHIN: Yes, s i r . 

EXAMINER STOGNER: I w o u l d l i k e t h a t 

a r e a i n c l u d e d . T h a t ' s t h e o n l y p a r t i c u l a r s I 

w o u l d have. 

MR. KELLAHIN: W e ' l l a n a l y z e t h e a r e a s 

of c o n t o u r and s u b m i t t h e p r e l i m i n a r y l i s t o f 

w e l l s t o do t h e c a l c u l a t i o n s on and o b t a i n y o u r 

a p p r o v a l t o go f o r w a r d t h e n . 

MR. STOVALL: I t h i n k w e ' l l g i v e o u r 

commitment t o you t o r e s p o n d q u i c k l y when we g e t 

t h a t l i s t . 

A l l e n , can y ou do t h e same? When t h e y 

t e l l y o u w h i c h w e l l s t h e y ' d l i k e t o l o o k a t , y o u 

can l o o k a t i t f a i r l y q u i c k l y and say t h o s e a r e 

okay, do i t , o r we're m i s s i n g some w e l l s ? 
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MR. BUCKINGHAM: Yes, I t h i n k we'd be 

a b l e t o do t h a t . 

EXAMINER STOGNER: Mr. K e l l a h i n , one 

f u r t h e r t h i n g . I b e l i e v e you were g o i n g t o 

s u b m i t me a breakdown o f t h e number o f a c r e s i n 

t h e f e d e r a l , s t a t e , and p r i v a t e s e c t o r i n t h i s 

ar ea. 

MR. KELLAHIN: Yes, Mr. E x a m i n e r . I n 

o r d e r t o e x p e d i t e t h e p r o c e s s t o d a y , we w o u l d 

l i k e t o w a i v e c a l l i n g Mr. K l i n e , t h e landman, and 

s u b m i t h i s v e r i f i c a t i o n o f t h e a c r e a g e q u a n t i t i e s 

w i t h i n t h e a r e a o f a p p l i c a t i o n by a f f i d a v i t . 

EXAMINER STOGNER: Tha t w o u l d be f i n e . 

MR. KELLAHIN: Th a t c o n c l u d e s o ur 

p r e s e n t a t i o n t o d a y , Mr. Ex a m i n e r . 

EXAMINER STOGNER: Does anybody e l s e 

have a n y t h i n g f u r t h e r i n t h i s case a t t h i s t i m e ? 

I f n o t , t h e n t h a t c o n c l u d e s what we're 

g o i n g t o do on t h i s p a r t i c u l a r case t o d a y . And 

t h e r e c o r d w i l l be l e f t open p e n d i n g t h e 

a d d i t i o n a l i n f o r m a t i o n . Thank y o u . 

MR. KELLAHIN: Thank y o u v e r y much. 

EXAMINER STOGNER: L e t ' s t a k e a 

t e n - m i n u t e r e c e s s b e f o r e o ur n e x t c a s e , ENRON. 

(The p r o c e e d i n g s were c o n c l u d e d . ) 
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LIST OF EXHIBITS 

Exhibit 
Number 

1A 

1B 

Exhibit 
Name 

Pictured Cliffs 
Field Map 

Tank Mountain area 
Detail Map 

Tank Mountain Tight 
Gas Area Wells 

Type Log Amoco 
Prod. Co. San Juan 
32-9 Unit #102 NW 
17 T31N R9W 

Exhibit 
Purpose 

Show the location of the Tank Mountain 
tight gas area relative to area of 
established Pictured Cliffs production. 

Show the location, cumulative production, 
and permeability data from wells in and around 
the Tank Mountain Area. 

List Pictured Cliffs gas wells and 
cumulative production data in the Tank 
Mountain Area. 

Show log character of the Pictured Cliffs 
Formation in the Tank Mountan Area. 

4-A 

4-B 

North-South Cross 
Section 

West-East Cross 
Section 

Show the continuity of the Pictured Cliffs 
Sandstone from north to south across the 
Tank Mountain area. 

Show the continuity of the Pictured Cliffs 
Sandstone from west to east across the 
Tank Mountain area. 

5 Map of Pictured Cliffs Show that published studies regard the 
gas production and Pictured Cliffs to be a low permeability 
permeability trends formation in the Tank Mountain Area. 



Pre-treatment test of San 
Juan 32-9 Unit #106 

Show that the Pictured Cliffs production rate 
before stimulation does not exceed 105 
MCFD. 

Plot of pressure buildup 
on San Juan 32-9 #106 

Core analysis from 
the San Juan 32-9 Unit 
#106 & #108 

Show that the average in situ permeability 
through the Pictured Cliffs pay section is 
expected to be 0.1 millidarcy or less. 

Show that the average in situ permeability 
through the Pictured Cliffs pay section is 
expected to be less than 0.1 millidarcy 
in the center of the Tank Mountain area. 

Core analysis from the Show that the average in situ permeability 
Ealum Gas Com B #1 through the Pictured Cliffs pay section is 

expected to be less than 0.1 millidarcy 
on the west side of the Tank Mountain Area 

Core analysis from Show that the average in situ permeability 
the Vandewart B #3 through the Pictured Cliffs pay section is 

less than 0.1 millidarcy on trend to the 
southeast of the Tank Mountain area. 

Scout tickets from non­
commercial wells in the 
northern part of the Area 

Post stimulation 
permeability calculations 
on the S. Ute 13-1 

Show that the Pictured Cliffs did not produce 
at commercial rates in the undeveloped 
portion of the Tank Mountain area, due 
to low permeability. 

Show that the permeability is less than 0.1 
millidarcy immediately north of the Tank 
Mountain area implying that permeability is 
low across the entire area. 

Post stimulation Show that the permeability is less than 0.1 
permeability calculations millidarcy immediately north of the Tank 
on the S. Ute 24-2 Mountain area implying that permeability is 

low across the entire area. 

Post stimulation Show that the permeability is less than 0.1 
permeability calculations millidarcy immediately north of the Tank 
on the S. Ute 15-4 Mountain area implying that permeability is 

low across the entire area. 

Summary sheet of all Summarize all permeability data presented 
permeability measurements in this application, 
and calculations 

Fresh Water Remarks Show that Conoco believes that 
development drilling for the Pictured Cliffs in 
the Tank Mountain area will not adversely 
affect fresh water aquifers. 



PICTURED CLIFFS SANDSTONE 
GEOGRAPHICAL AND GEOLOGICAL DESCRIPTION OF THE FORMATION 

Geographic Description 
The Tank Mountain area is located in San Juan County, New Mexico adjacent to the Colorado 
boarder. The area includes the following sections: T30N R9W sections 1 -6; T30N R1 OW sections 
1 -6; T31N R9W all sections; T31N R1 OW sections 1 -4, 9-16, 21 -28, 33-36; T32N R9W all sections; 
and T32N R10W sections 9-16, 21-28, 33-36. Tank Mountain is the name of a prominent 
topographic feature located near the center of the area. The area includes the San Juan 32-9 
Unit which is a Federal Unit operated by Meridian Oil Inc. 

Geologic Description 

Location 
The Tank Mountain Area is located in the north central San Juan Basin, a major gas and oil 
producing region which covers over 6000 square miles in Northwest New Mexico and Southwest 
Colorado. Hydrocarbon production in San Juan Basin is primarily from four Cretaceous age 
formations including the Dakota, Mesaverde and Pictured Cliffs Sandstones, and coal seams in 
the Fruitland Formation. The Tank Mountain area includes several hundred wells which produce 
gas primarily from either the Mesaverde, Fruitland, or Pictured Cliffs horizons. 

Stratigraphic and Structural Description 
In the Tank Mountain Area the top of the Pictured Cliffs Sandstone is found at an average 
measured depth (depending on topography) of 3,500 feet (3,160 feet above sea level). The 
average thickness is 150 feet. Structural dip is negligible at less than 25 feet per mile. The 
geologic age of the Pictured Cliffs is Campanian (Upper Cretaceous). It is the youngest in a 
series of Upper Cretaceous marine sandstone deposits found in the San Juan Basin. The 
Pictured Cliffs was deposited in marginal marine (shoreface) environments and can be described 
as a coarsening upward sequence. A gradual transition from the underlying Lewis Shale begins 
with 30-60 feet of thin beds of very fine sandstone interbedded with gray marine shale. The beds 
gradually become thicker and coarser grained and the upper part of the Pictured Cliffs is 
characterized by 40-100 feet of medium to thick bedded, fine grained sandstones interbedded 
with siltstones and shales. Common sedimentary structures found in the thick sandstone beds 
in the upper part include cross-bedding and burrows characteristic of the marine environment. 

The Pictured Cliffs is overlain by the Fruitland Formation which is composed of coal seams, silty 
shales and sandstones of terrestrial origin. The top of the Pictured Cliffs is generally defined as 
the base of the first coal seam or shale in the Fruitland Formation. The contact between the 
Pictured Cliffs and Fruitland however is somewhat transitional. Thin coal seams occasionally 
appear below the thick bedded marine sandstones and marine sandstones occasionally 
interfinger above the thick coal seams of the basal Fruitland. 

Texture and Composition 
The texture or grain size of the Pictured Cliffs Sandstone is best described as fine to very fine 
grained. The average composition of framework grain types is 50% rock fragments, 40% quartz, 
and 10% feldspar. The sand composition is classified as a litharenite or feldspathic litharenite. 
The sandstone also contains significant amounts of diagenetic minerals which have formed in 
the intergranular pore spaces. The formation of these minerals following the deposition of the 
sandstone has contributed greatly to the low permeability nature of the rock. These minerals 



include clays such as il lite-smectite, dolomite, siderite, calcite, quartz overgrowths, and minor 
amounts of kaolinite. The existing porosity in the Pictured Cliffs is largely the result of dissolution 
of unstable framework grains. Most of the original porosity present at the time of deposition has 
been destroyed by compaction and the formation of diagej]ej|c_n^erals in the intergranular 
spaces. 

Gas Production and Reservoir Characterization 
The Tank Mountain Area includes 133 wells which produce from the Pictured Cliffs, all of these 
are located in the southwestern third of the area. The northern portion of the area does not 
currently produce from the Pictured Cliffs but completions have been attempted on only a limited 
number of wells. The Pictured Cliffs throughout the area is considered a low permeability 
reservoir and all wells require fracture stimulation to achieve commercial rates of production. 

There is a strong northwest oriented trend to the Pictured Cliffs Production. This trend is 
illustrated in Exhibit 1B by contouring the cumulative production from existing Pictured Cliffs 
wells. There are several "benches" of higher productivity separated by areas of lower 
productivity. The northwest orientation to these trends was created at the time of deposition 
when the shore line of the Cretaceous Seaway crossed this area in a northwest direction. Ejjch 
bench represents a sea level stillstand as the sea regressed out of the area in a stepwise fashion. 
The best quality reservoir rock was deposited in the shallow water near the shoreline. The 
production in the southwestern portion of the proposed tight gas area is from one of the higher 
productive "trends. The undeveloped area to the northeast of this trend is expected to be a lower 
productivity area. Several non-commercial wells have been drilled north of the current producing 
area and are indicated by the dry hole symbols on Exhibit 1B 

The most common type of data available in the Tank Mountain Area for studying the Pictured 
Cliffs is from induction resistivity, electric, gamma-ray, spontaneous potential and density well 
logs which are run on most wells. The productive zone in the Pictured Cliffs is typically found 
in the upper 150 feet and may range from 0 to 70 feet in net thickness. It is typically identified 
on logs by density porosity greater than 8% and resistivity greater than 20 ohm meters. Average 
porosity of this productjye^ne is 12rt4%. Saturation calculations indicate gas to be pre§ent 
in~lrTe_ToTfrTati6n along with average water saturations of 50%. The typicajjgjctured Cliffs well 
produces dry methane gas with little or no well head condensate and no water. No Pictured 
Cliffs well in the area is known to produce volumes of oil or condensate greater than one barrel 
per day. 

Permeability Measurements and Engineering Calculations 
Permeability in the Pictured Cliffs is considered to be tight (less than 0.1 millidarcy). Permeability 
measurements however are available on a limited number of wells due to the high cost of 
obtaining cores and the knowledge that all wells will require stimulation to produce. The low 
permeability nature of the Pictured Cliffs in the Tank Mountain Area is established with core data 
from four (4) wells, a pre-stimulation pressure buildup and flow test on one well, and a non­
commercial well all located within or on trend with the area. Permeability calculations were made 
on the three closest Pictured Cliffs wells north of the area in La Plata County, Colorado to 
demonstrate that the permeability is less than 0.1 millidarcies. The average permeability 
calculation for these wells is 0.068 millidarcies. The location of the data is presented on Exhibit 
1B and the data are presented in Exhibits 12-14. All available core data within the area is 
presented. This core data includes 126 measurements on cores from four wells. The average 
measured permeability is 0.016 millidarcies for the 126 core measurements. 



Calculations of reservoir permeability were made on three wells between one and three miles 
north of the Tank Mountain Area. To estimate a reservoir permeability from a new well where 
several reservoir characteristics are known the normal Darcy equation is not applicable. The well 
has not reached pseudosteady state and is still producing in a transient condition. During the 
transient period, the transient equation is recommended to predict the inflow performance for a 
well. The pressure behavior of a reservoir during the transient period is essentially the same as 
that of an infinite acting reservoir. The transient equation used is the infinite acting radial flow 
equation that is presented in Exhibits 12 through 14. 
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