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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION COMMISSION 

CASE NOS. f l l , 9 9 6 and 12,033 

(Closing of Session f o r Deliberation) 

ORIGINAL 
TRANSCRIPT OF PROCEEDINGS 

BEFORE: LORI WROTENBERY, CHAIRMAN 
JAMI BAILEY, COMMISSIONER 
ROBERT LEE, COMMISSIONER 

February 25th, 2000 

Santa Fe, New Mexico 

These matters came on f o r hearing before the O i l 

Conservation Commission, LORI WROTENBERY, Chairman, on 

Friday, February 25th, 2000, at the New Mexico Energy, 

Minerals and Natural Resources Department, Conference Room 

of the O f f i c e of the Secretary, 2 04 0 South Pacheco, Santa 

Fe, New Mexico, Steven T. Brenner, C e r t i f i e d Court Reporter 
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WHEREUPON, the f o l l o w i n g proceedings were had at 

12:23 p.m.: 

CHAIRMAN WROTENBERY: And then we have two more 

items t o discuss today. 

One i s Case 11,996, the A p p l i c a t i o n of Pendragon 

Energy Partners, Inc., and J.K. Edwards Associates, Inc., 

t o confirm production from the appropriate common source of 

supply, San Juan County, New Mexico. 

The other i s Case 12,033, the A p p l i c a t i o n of 

Public Service Company of New Mexico f o r review of O i l 

Conservation D i v i s i o n D i r e c t i v e dated March 13th, 1998, 

d i r e c t i n g Applicant t o perform a d d i t i o n a l remediation f o r 

hydrocarbon contamination, San Juan County, New Mexico. 

The Commission w i l l continue i t s d e l i b e r a t i o n s on 

these de novo cases. I w i l l e n t e r t a i n a motion t o close 

the meeting f o r t h a t purpose. 

COMMISSIONER BAILEY: I move t h a t we close the 

meeting f o r t h a t purpose. 

COMMISSIONER LEE: Second. 

CHAIRMAN WROTENBERY: A l l i n favor say "aye". 

COMMISSIONER BAILEY: Aye. 

COMMISSIONER LEE: Aye. 

CHAIRMAN WROTENBERY: Aye. 

Thank you very much. 

(Off the record a t 12:23 p.m.) 

STEVEN T. BRENNER, CCR 
(505) 989-9317 
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(The f o l l o w i n g proceedings had at 12:44 p.m.) 

CHAIRMAN WROTENBERY: Okay, we're back on the 

record, and j u s t l i k e the record t o r e f l e c t t h a t we went 

i n t o closed session i n order t o discuss two cases, Case 

11,996 and Case 12,033. 

Those are the only matters t h a t we discussed 

while we were i n closed session. 

And I don't believe we have any f u r t h e r business 

f o r today; i s t h a t r i g h t ? 

I n t h a t case, I ' l l take a motion t o adjourn the 

meeting. 

COMMISSIONER BAILEY: I move we adjourn. 

COMMISSIONER LEE: Second. 

CHAIRMAN WROTENBERY: A l l i n favor say "aye". 

COMMISSIONER BAILEY: Aye. 

COMMISSIONER LEE: Aye. 

CHAIRMAN WROTENBERY: Thank you. 

(Thereupon, these proceedings were concluded a t 

12:45 p.m.) 

* * * 

STEVEN T. BRENNER, CCR 
(505) 989-9317 
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CERTIFICATE OF REPORTER 

STATE OF NEW MEXICO ) 
) ss. 

COUNTY OF SANTA FE 

I , Steven T. Brenner, C e r t i f i e d Court Reporter 

and Notary Public, HEREBY CERTIFY t h a t the foregoing 

t r a n s c r i p t of proceedings before the O i l Conservation 

Commission was reported by me; t h a t I t r a n s c r i b e d my notes; 

and t h a t the foregoing i s a t r u e and accurate record of the 

proceedings. 

employee of any of the p a r t i e s or attorneys involved i n 

t h i s matter and t h a t I have no personal i n t e r e s t i n the 

f i n a l d i s p o s i t i o n of t h i s matter. 

I FURTHER CERTIFY t h a t I am not a r e l a t i v e or 

WITNESS MY HAND AND SEAL March 1st, 2000. 

STEVEN T. BRENNER 
CCR No. 7 

My commission expires: October 14, 2 002 

STEVEN T. BRENNER, CCR 
(505) 989-9317 
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PENDRAGON denovo 

SUBPOENAS ISSUED -LIST 

2/17/99 at Pendragon's request: 

2/25/99 at Pendragon's request: 

Halliburton Energy Services, Inc. 
c/o CT. Corp. System 

B.J. Services Co., USA 
c/o CT. Corp. System 

B J. Services Co., USA 
c/o f/k/a Smith Energy Services 

Schlumberger Technology Corp, 
f/k/a S.A. Holditch Associates, Inc. 
(Bradley Robinson) 

Schlumberger Technology Corp. 
c/o CT. Corp. System 

Maralex Resources, Inc. 
c/o James R. Graves III 

Maralex Resources, Inc. 
C/o Michael J. Condon 

Whiting Petroleum Corp 
C/o C.T.Corp. System 

Whiting Petroleum Corp 
C/o Michael J. Condon 



PENDRAGON - de novo 

ORDERS FILE - Content 

3/25/99 letter decision denying Pendragon's M for Partial Stay & W/M's Motion for 
Stay of Proceeding 
letter decision also defers decision of W/M's M to Quash S.D.T. until after the 
prehearing conference 

. 5/447*99- Scheduling Order 

5/L9/99 Order Allowing Reservoir Pressure Testing 



PENDRAGON - de novo 

PLEADINGS FILE - CONTENT 

2/18/99 Pendragon's Application for Hearing de novo 

2/23/99 Whiting/Maralex's Application for Hearing de novo as to Limited Issues 

.Wssmgthe Motion for Partial Stay of Order R-11133 ^ 7 / • ''' > 

JV16/S9- W/M's Response in Opposition to Motion for Partial Stay of Order R-11133 

(letter decision denying Motion dated 3/25/99) 

4/23/99-^rendragon's Motion to Conduct Reservoir Pressure Tests 

W/M's Response to Pendragon's Motion for Conduct Reservoir Pressure Tests 

Pendragon's Reply pursuant to the Motion to Conduct Reservoir Pressure Tests 

j{5/±£/99- OCC's Order Allowing Pressure Testing) 

>^l/99 W/M's Motion to Require Comprehensive & Fairly Designed Testing in 
Connection w/ Reservoir Pressure Tests 

W3/99 Pendragon's Response to motion to Require Comprehensive etc. 

^6/4/90-Motion to Schedule Witness Presentation 

•Ar/4/99 Applicant's Witness List 

Opponent's Witness List 

>/6/Tt)/9y-?endra gon's Motion in Limine 

H99 W/M's Response in Opposition to Pendragon's Motion in Limine 

7(5/28/99 W/M's Exhibit List for De Novo Commission Hearing 

/8/6/99 letter from Hall adding material: insert to be placed between pages 96 and 97 of 
Nicol's testimony; addition for Exibit N-l6 raw shut-in pressure data 

/ 8/9/99 Pendragon's Objections & Motion to Strike Testimony 

^3/8/99 Pendragon's Prehearing Statement 



Al9l99 W/M's Prehearing Statement 

A l 10/99 Stipulation of Fact 

r~&rtt99 W/M's Response to Pendragon's Objections & in Opposition to Motion to Strike 
Testimony 

\ A t f f m ^ l / M ' s Motion to Strike Exhibit 1 of Alan B. Nicol Testimony 

^tTTl99 letter from Hall w/ replacements for Exhibit N-8 & M-9 

8/12/99 W/M's Revised Exhibit List for De Novo Commission Hearing 



CONDUCTING A PREHEARING CONFERENCE 

Judge Reana K Sloniger 

I. BASIC TYPES OF PREHEARING CONFERENCES 

A. "Regular," i.e., to narrow and simplify factual and legal issues to be heard 
and expedite the hearing 

B. Combined "regular" and "settlement," i.e., to assist parties to explore 
settlement 

II. ADDITIONAL REASONS TO HOLD PREHEARING CONFERENCES 

A. Amend pleadings 

B. Limit the number of witnesses, particularly of experts 

C. Provide opportunity to obtain admissions of fact and of documents to avoid 
unnecessary proof 

D. Consider preliminary motions/objections 

E. Schedule discovery and resolve discovery issues 

F. Identify burden of proof and establish order of presentation 

G. Identify novel legal issues and require prefiled legal memoranda 

H. Consider subpoena requests 

I. Consider intervention requests 

J. Consider consolidation of hearings 

K. Require use of prefiled documents 

1 



L Limit number of exhibits 

M. Determine length of hearing and type of facility needed 

N. Eliminate surprise at hearing 

O. Review hearing procedure 

P. Identify matters agreed upon and issues remaining in dispute 

Q. Identify any applicable sanctions for a party who fails to prepare for, appear 
at, or participate in a prehearing conference or to abide by ALJ orders, 
without good reason 

INITIATION OF PREHEARING CONFERENCE 

A. At party's request 

B. On ALJ's own motion and order 

C. As a routine matter in practically all hearings, unless 

1. Waived by agreement of the parties 

2. Determined to be unnecessary by ALJ with reasons stated on record 

TIMING OF PREHEARING CONFERENCE 

A. Shortly after pleadings complete (i.e., application and any response) 

B. After completion of discovery and necessary preparation 

PARTIES' PREPARATION FOR PREHEARING CONFERENCE 

(Place these points in order scheduling prehearing conference) 

A. Learn procedures used by ALJ when conducting prehearing conference 

B. Know the case 



C. Depending on timing, have completed discovery and gathered all 
documents, photographs, and other physical evidence; copy to other parties 

D. Interview witnesses 

E. Complete research of all reasonably anticipated legal issues 

F. Be prepared to discuss case, argue motions, and make stipulations or 
admissions where appropriate 

G. Have full authority to take all necessary steps and make all necessary 
decisions 

H. Be prepared to aid AU in preparing prehearing order to reflect agreements 
made and orders given 

VI. PROCEDURE TO SCHEDULE PREHEARING CONFERENCE 

A. Send order/notice scheduling prehearing conference to all parties, stating 

1. Date, time, anticipated duration, and place of the conference with any 
necessary directions 

2. If by telephone, numbers and who will initiate the call 

3. Persons who must appear, particularly representative who will 
represent the party at the hearing 

4. Purposes for the conference 

5. Procedures to be followed at the conference and deadlines to be set 

6. Required preparation for the conference 

B. Require prefiled statements, joint or separate (and attach suggested form to 
be used to the order/notice), covering 

1. Nature of the case 



2. Agreed or admitted matters 

3. If applicable, inability to agree upon settlement 

4. Remaining discovery procedures and reason for failure to complete 
them as ordered, with remaining time lines 

5. Remaining motion matters 

6. Unserved witnesses 

7. Estimate hearing time 

8. Statement of legal and factual issues and legal and factual contentions 
remaining in dispute 

9. Warning that resulting prehearing order supersedes the pleadings and 
controls the hearing absent good cause 

VII. TYPICAL PROCEDURE AT TIME OF PREHEARING CONFERENCE 

A. Record the conference 

1. If any proper/pro se party involved 

2. If good faith conduct of any party or representative is at issue 

3. At request of a party 

4. Upon stipulation 

5. If members of the public or media are present 

B. Conduct the conference in this order 

1. Parties present prehearing statement if not prefiled 

2. Each party states substance of its case 
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3. ALJ attempts to find additional issues that can be resolved 

4. ALJ arranges any necessary amendments to pleadings 

5. ALJ considers and, if possible, disposes of law and motion matters 

6. ALJ asks about exhibits to be used and attempts to secure agreements 
regarding authenticity and admissibility 

7. ALJ asks about witnesses to be used and attempts to secure 
agreements regarding order and number to be called 

8. ALJ sets deadlines for any remaining prehearing actions 

9. If applicable, ALJ explores possibility of settlement 

10. ALJ issues prehearing order incorporating results of conference, either 
orally for the record or in writing 

VIII. POSSIBLE SANCTIONS RELATING TO PREHEARING MATTERS 

A. If appellant, place case at end of calendar 

B. If allowed by law or within discretion of AU 

1. If appellant, dismiss case 

2. Assess fines for contempt 

3. Refer to court for contempt 

4. Assess costs to date against representative personally 

C. If a witness is not disclosed or exhibit is not presented, preclude unless 
good reason 



ORDER SCHEDULING PREHEARING CONFERENCE 

(Form-Case Heading deleted) 

A PREHEARING CONFERENCE, (as authorized by A.C.R.R. R9-1-118) (upon the 
Administrative Law Judge's own motion), is scheduled in this matter at (time) o'clock, 
M.S.T. on (date) before (name of ALJ). The conference will be held at (address); 
parking is available at (location). 

The prehearing conference will include at least all ofthe following: 

1. Simplification and reduction of issues, thereby amending pleadings and 
notices as appropriate; 

2. Presentation and consideration of preliminary legal issues; 

3. Stipulations to facts that are not contested by the parties; 

4. Stipulations to the admission of evidence to avoid unnecessary proof; 

5. Identification of documentary or other physical evidence, disposing of 
questions of authenticity; 

6. Identification and reduction of the number of witnesses; 

7. Consideration of any other matte&(which will aid in the expeditious 
conduct of the hearing. 

Accordingly, 

IT IS ORDERED, prior to the conference, through counsel or representative if 
any, the parties are to confer with each other and: 

1. Exchange lists containing names and addresses of each witness each 
party expects to call at the hearing, and identify for each the issue of fact 
to which the testimony will be directed and the expected testimony in 
general; 

2. Exchange lists of additional documentary (and physical) evidence each 
party intends to offer at the hearing; each list is to be accompanied by a 
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copy of documentary exhibits unless the originals, or copies thereof, are 
in the possession of all other parties. Such lists should not include those 
documents already a part of the case file; 

3. Attempt to reach agreement on each factual and legal issue involved in 
the case; 

4. Prepare for submission to the Administrative Law Judge at or before the 
conference a joint statement of any matters agreed upon, and joint or 
separate statements of factual and legal issues remaining in dispute. 

IT IS FURTHER ORDERED each counsel or representative attending the prehearing 
conference is required to have a thorough knowledge of the case, be prepared to 
discuss it and to make stipulations or admissions wfiefeLappropriate, and to argue any 
pending motions. Each counsel or representative mustyfTave full authority from the 
party represented and any law firm with which associated to take such action as may 
be necessary to comply with this Order. 

IT IS FURTHER ORDERED, at the conclusion of the conference, either orally for the 
record or by separate writing, an Order will be entered which recites any action taken 
and agreements reached by parties. The Order will take the place of all that has gone 
before and will control the subsequent course of the hearing unless modified to prevent 
manifest injustice. 

DATED: 

(Name and title of ALJ) 
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PREHEARING CONFERENCES 

[NOTE: Although agency procedural provisions may vary, prehearing conferences 
where allowed are substantially similar to pretrial conferences in techniques, strategy, 
and procedures.] 

For vour bookshelf and other aids 

4 AM JUR, TRIAL, "Pretrial Conference," pg. 659 
Failure of party or his attorney to appear at pretrial conference. 55 ALR3d 303 

Procedure, of issues not fixed for trial in pretrial order. 11 ALRDed 786 

Lubet and Schoenfield, Trial Preparation: A Systematic Approach. 1 American Journal 
of Trial Advocacy 229 (Spring 1978) 

53 AM JUR, TRIAL (1st ed. §11) Rules for pretrial conference; pretrial procedure 
generally 
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DRAFT 

STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

BEFORE THE NEW MEXICO OIL CONSERVATION COMMISSION 

IN THE MATTER OF: 

APPLICATION OF PENDRAGON ENERGY 
PARTNERS, INC., PENDRAGON RESOURCES, L.P., 
And J.K. EDWARDS ASSOCIATES, INC TO CONFHUVI 
PRODUCTION FROM THE APPROPRIATE COMMON 
SOURCE OF SUPPLY, SAN JUAN COUNTY, NEW MEXICO 

CASE NO. 11996 
ORDER NO. R-11133 

ORDER OF PARTIAL STAY 

THIS MATTER, having come before the Division pursuant to the Motion For 
Partial Stay Of Order R-11133 filed by the Applicant, Pendragon Energy Partners, Inc., et 
al., and the Division, being duly advised, 

FINDS THAT: 

(1) Pressure and production data obtained since the examiner hearing in July, 
1998, as well as decline curve analyses, clearly establish that the Gallegos Fed. 26-12-6 
No. 2 and the Gallegos Fed. 26-13-12 No. 1 are draining Pictured Cliffs gas reserves. 

(2) Order No. R-11133 found the existence of communication between the Basin-
Fruitland Coal Gas Pool and the WAW Fruitland Sand Pictured Cliffs Gas Pool. 
However, Order No. R-11133 did not conclusively determine either (1) the areal extent of 
such communication and any resulting drainage, or (2) the cause of such communication. 

(3) The provisions of Order No. R-11133 requiring the shut-in of the subject 
Pictured Cliffs wells, while not requiring the simultaneous shut-in of the subject Fruitland 
Coal wells, results in waste and gross negative consequences to the owners of the 
Pictured Cliffs gas reserves. 

(4) The subject Fruitland Coal wells should be shut-in pending the hearing de 
novo in this matter, or as otherwise ordered by the Division or the Commission. 



(5) Correlative rights are not at issue in this proceeding. Correspondingly, the 
finding at paragraph 51 of Order No. R-11133 is an incorrect basis for administrative 
action in this case and is otherwise unnecessary. 

(6) The findings at paragraph 54 and 55 and decretal paragraph 3 of Order No. R-
11133 suggest that further proceedings before the Division on any proposed methods of 
future production from the subject Pictured Cliffs wells are subject to the approval of 
Whiting Petroleum Corporation. To the extent these provisions of the Order do so, they 
should be stayed. 

IT IS THEREFORE ORDERED THAT: 

(1) The following Basin-Fruitland Coal Gas Pool producing wells shall be 
immediately shut-in: 

Gallegos Federal 26-12-6 No. 2 
Gallegos Federal 26-12-7 No. 1 
Gallegos Federal 26-13-1 No. 1 
Gallegos Federal 26-13-1 No. 2 
Gallegos Federal 26-13-12 No. 1 

W V2, Section 6, T26N, R12W 
W Vi, Section 7, T26N, R12W 
E '/2, Section 1, T26N, R13W 

W V2, Section 1, T26N, R13W 
N V2, Section 12, T26N, R13W 

(2) Finding paragraph 51 of Order No. R-11133 is stayed. 

(3) To the extent finding paragraphs 54 and 55, and decretal paragraph 3 of 
Order No. R-11133 may be construed to make the Division's acceptance of a proposed 
method for the continued production from the WAW Fruitland Sand-Pictured Cliffs Gas 
Pool producing wells subject to the approval of Whiting Petroleum Corporation, those 
provisions are stayed. 

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

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

Lori Wrotenbery, Director 
Oil Conservation Division, and Chairman, 
Oil Conservation Commission 



STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION COMMISSION 

IN THE MATTER OF THE HEARING 
CALLED BY THE OIL CONSERVATION 
COMMISSION FOR THE PURPOSE OF 

De Novo 
Case No. 11996 
Order No.R-11133-A 

CONSIDERING: 

APPLICATION OF PENDRAGON ENERGY PARTNERS, INC. 
AND J. K. EDWARDS ASSOCIATES, INC. 
TO CONFIRM PRODUCTION FROM 
THE APPROPRIATE COMMON SOURCE OF SUPPLY, 
SAN JUAN COUNTY, NEW MEXICO. 

BY THE COMMISSION: 

This case came on for hearing at 9:00 a.m. on August 12, 1999, at Santa Fe, New 
Mexico, before the New Mexico Oil Conservation Commission ("Commission") and 
continued on August 13, 19, 20 and 21, 1999. 

present and having considered the record, 

FINDS THAT: 

(1) Due public notice has been given and the Commission has jurisdiction of this 
case and its subject matter. 

(2) The applicants, Pendragon Energy Partners, Inc. and J. K. Edwards 
Associates, Inc. ("Pendragon"), pursuant to Rule (3) of the Special Rules and 

ORDER OF THE COMMISSION 

NOW, on this day of , 2000, the Commission, a quorum being 



CASE NO. 11996 
Order No. R-11133-A 
Page 2 

Regulations for the Basin-Fruitland Coal Gas Pool set forth in Oil 
Conservation Division ("Division") Order No. R-8768, as amended, seek an 
order confirming that the following described wells, completed within the 
vertical limits of the WAW Fruitland Sand-Pictured Cliffs Gas Pool 
("Pendragon Chaco Wells") or the Basin-Fruitland Coal Gas Pool ("Whiting 
Fruitland Coal Wells") are producing from the appropriate common source 
of supply and for such further relief as the Commission deems necessary: 

Operator 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Chaco Wells 

Well Name & 
API Number 

Chaco No. 1 

(API No. 30-045-22309) 

Chaco No. 2R 
(API No. 30-045-23691) ! 
Chaco No. 4 
(API No. 30-045-22410) 

Chaco No. 5 
(API No. 30-045-22411) ! 

Chaco Limited No. IJ 
(API No. 30-045-25134) ! 

Chaco Limited No. 2J 
(API No. 30-045-23593) : 

Whiting Fruitland Coal Wells 

Well Location 

1846' FNL & 1806* FWL, Unit F, 
Section 18, T-26N, R-12W 

1850' FSL & 1850' FWL, Unit K, 
Section 7, T-26N, R-12W 

790' FNL & 790' FWL, Unit D, 
Section 7, T-26N, R-12W 

790' FSL & 790' FEL, Unit P, 
Section 1.T-26N, R-13W 

1850' FSL & 1750' FWL, Unit K, 
Section 1,T-26N, R-13W 

790' FNL & 1850' FEL, Unit B, 
Section 1.T-26N, R-13W 



CASE NO. 11996 
Order No. R-11133-A 
Page 3 

Operator 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Well Name & 
API Number 

Gallegos Fed 26-12-6 No. 2 
(API No. 30-045-28898) 

Gallegos Fed. 26-12-7 No. 1 
(API No. 30-045-28899) 

Gallegos Fed. 26-13-1 No. 1 
(API No. 30-045-28881) 

Gallegos Fed. 26-13-1 No. 2 
(API No. 30-045-28882) 

Gallegos Fed. 26-13-12 No. 1 
(API No. 30-045-28903) 

Well Location 

886' FSL & 1457' FWL, Unit N, 
Section 6, T-26N, R-12W 

2482' FSL & 1413' FWL, Unit K, 
Section 7, T-26N, R-12W 

828' FNL & 1674' FEL, Unit B, 
Section 1,T-26N, R-13W 

1275' FSL & 1823' FWL, Unit N, 
Section 1.T-26N, R-13W 

1719'FNL & 1021'FEL, Unit H, 
Section 12, T-26N, R-13W 

(3) Whiting Petroleum Corporation and Maralex Resources, Inc. (hereinafter 
referred to as "Whiting") appeared at the hearing in opposition to the application. Whiting 
claimed that the Pendragon Chaco Wells are producing: 

a) gas from a sandstone interval located within the Fruitland formation; 
and 

b) coal gas from the Basin-Fruitland Coal Gas Pool because of the 
establishment of communication between the Basin-Fruitland Coal 
and WAW Fruitland Sand-Pictured Cliffs Gas Pools. 

(4) Al l eleven wells that are the subject of this application are located within an 



CASE NO. 11996 
Order No. R-11133-A 
Page 4 
area (hereinafter referred to as the "Subject Area") that comprises: 

TOWNSHIP 26 NORTH, RANGE 12 WEST, NMPM 
Section 6: W/2 
Section 7: W/2 
Section 18: NW/4 

TOWNSHIP 26 NORTH, RANGE 13 WEST, NMPM, 
Section 1: All 
Section 12: N/2 

(5) The Subject Area is located within the horizontal boundaries of the Basin-
Fruitland Coal Gas Pool created by Division Order No. R-8768 dated October 17, 1988. The 
vertical limits of this pool, as defined by Ordering Paragraph (1) of Order No. R-8768, 
encompasses: 

... all coal seams within the equivalent of the stratigraphic interval 
from a depth of approximately 2,450 feet to 2,880 feet as shown on 
the Gamma Ray/Bulk Density log from Amoco Production 
Company's Schneider Gas Com "B" Well No. 1 located 1110 feet 
from the South line and 1185 feet from the West line of Section 28, 
Township 32 North, Range 10 West, NMPM, San Juan County, New 
Mexico. 

<(6) Order No. R-8768 also established Special Rules and Regulations for the 
Basin-Fruitland Coal Gas Pool, including provisions for standard 320-acre gas spacing and 
proration units with wells to be located no closer than 790 feet from the outer boundary of 
the proration unit nor closer than 130 feet from any quarter section line nor closer than 10 
feet from any quarter-quarter section line or subdivision inner boundary. In addition, wells 
are to be located in the NE/4 or SW/4 ofa single governmental section.> 



CASE NO. 11996 
Order No. R-11133-A 
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(7) The Subject Area is also located within the horizontal boundaries of the 
WAW Fruitland Sand-Pictured Cliffs Gas Pool. The vertical limits of this pool encompass 
all ofthe Pictured Cliffs formation (Order No. R-4260 dated February 22, 1972) and all the 
sandstone intervals of the Fruitland formation (Order No. R-8769 dated October 17, 1988). 
<The WAW Fruitland Sand-Pictured Cliffs Gas Pool is currently governed by Division Rule 
104.C, which requires standard 160-acre gas spacing and proration units with wells to be 
located no closer than 790 feet from the outer boundary of the spacing unit nor closer than 
130 feet from any quarter-quarter section line or subdivision inner boundary.> 
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Order No. R-11133-A 
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(8) Pendragon and Whiting received assignments of oil and gas leases in the 
Subject Area from common grantors, Robert Bayless ("Bayless") and Merrion Oil and Gas 
Corporation ("Merrion"), during the period from 1992 through 1994. 

a) The assignments of rights, in pertinent part, to Whiting are as follows: 

Operating rights from the surface of the earth to the base of the 
Fruitland (Coal Gas) Formation subject to the terms and provisions 
of that certain Farmout Agreement dated December 7, 1992 by and 
between Merrion Oil & Gas et al., Robert L. Bayless, Pitco 
Production Company, and Maralex Resources, Inc. 

b) The assignment of rights to Pendragon, in pertinent part, are as 
follows: 

Leases and lands from the base of the Fruitland Coal 
formation to the base of the Pictured Cliffs formation. 

(9) A brief history of the Pendragon Chaco Wells follows: 

a) The Chaco Well No. 1 was drilled by Merrion and Bayless in 
February, 1977 to test the Pictured Cliffs formation. The well was 
perforated and completed in the Pictured Cliffs formation from a 
depth of 1,113' to 1,139'. The well initially tested in this interval at 
a rate of approximately 342 MCFGD, 0 BOPD and 0 BWPD. In 
January, 1995, J. K. Edwards & Associates, Inc. ("Edwards") became 
operator of the well. In January, 1995, the well was fracture 
stimulated in the perforated interval. In January, 1996, Pendragon 
became operator of the well. 
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b) The Chaco Well No. 2R was drilled by Merrion and Bayless in 
October, 1979 to test the Pictured Cliffs formation. The well was 
perforated and completed in the Pictured Cliffs formation from a 
depth of 1,132' to 1,142'. The well initially tested in this interval at 
a rate of approximately 150 MCFGD, 0 BOPD and 0 BWPD. In 
January, 1995, Edwards became operator ofthe well. In January, 
1995, the well was fracture stimulated in the perforated interval. In 
January, 1996, Pendragon became operator of the well. 
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c) The Chaco Well No. 4 was drilled by Merrion and Bayless in April, 
1977 to test the Pictured Cliffs formation. The well was perforated 
and completed in the Pictured Cliffs formation from a depth of 1,163' 
to 1,189'. The well was initially tested in this interval at a rate of 
approximately 480 MCFGD, 0 BOPD, and 0 BWPD. In January, 
1995, Edwards became operator of the well. In January, 1995, the 
well was acidized with 500 gallons 7 lA percent HC1. In May, 1995, 
the well was re-perforated in the interval from 1,163' to 1,189' and 
fracture stimulated in this interval. In January, 1996, Pendragon 
became operator of the well. 

d) The Chaco Well No. 5 was drilled by Merrion and Bayless in April, 
1977, to test the Pictured Cliffs formation. The well was perforated 
and completed in the Pictured Cliffs formation from a depth of 1,165' 
to 1,192'. The well initially tested in this interval at a rate of 
approximately 1029 MCFGD, 0 BOPD and 0 BWPD. In May, 1979, 
the well was fracture stimulated in this interval. In January, 1995, 
Edwards became operator ofthe well. In January, 1995, the well was 
re-perforated in the interval from 1,165' to 1,192' and was fracture 
stimulated in this interval. In January, 1996, Pendragon became 
operator of the well. 

e) The Chaco Limited Well No. 1J was drilled by Merrion and Bayless 
in April, 1982 to test the Pictured Cliffs formation. The well was 
perforated and completed in the Pictured Cliffs formation from a 
depth of 1,200' to 1,209'. The well initially tested in this interval at 
a rate of approximately 10 MCFGD, 0 BOPD and a trace of water. 
In January, 1995, Edwards became operator of the well. In January, 
1995, the well was acidized with 500 gallons 7 Vi percent HC1. In 
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January, 1996, Pendragon became operator of the well. 

f) The Chaco Limited Well No. 2J was drilled by Merrion and Bayless 
in September, 1979 to test the Pictured Cliffs formation. The well 
was perforated and completed in the Pictured Cliffs formation from 
a depth of 1,186' to 1,202'. The well initially tested in this interval at 
a rate of approximately 208 MCFGD, 0 BOPD and 4 BWPD. In 
October, 1979, the well was fracture stimulated in this interval. In 
January, 1995, Edwards became operator of the well. In January, 
1995, the well was acidized with 500 gallons 7 V2 percent HC1. In 
January, 1996, Pendragon became operator of the well. 

(10) A brief history of the Whiting Fruitland Coal Wells follows: 

a) The Gallegos Federal 26-12-6 No. 2 was drilled by Maralex in 
December, 1992 to test the Basin-Fruitland Coal Gas Pool. The well 
was perforated and completed in the Fruitland Coal from a depth of 
1,138' to 1,157'. The well was subsequently fracture stimulated in 
this interval. In September, 1995, Whiting became operator of the 
well. 

b) The Gallegos Federal 26-12-7 No. 1 was drilled by Maralex in 
December, 1992 to test the Basin-Fruitland Coal Gas Pool. The well 
was perforated and completed in the Fruitland Coal from a depth of 
1,131' to 1,150'. The well was subsequently fracture stimulated in 
this interval. In September, 1995, Whiting became operator of the 
well. 
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Engineering Issue 

(56) Whiting, the owners and operators of the Whiting Fruitland Coal Wells on the 
one hand, and Pendragon, the owner and operator of the Pendragon Chaco Wells on the 
other, each contend that the other's well stimulation treatments caused their separately owned 
formations to become communicated. Both parties contend that their wells are experiencing 
interference and that gas is being produced out of zone as a result. 

(57) The Fruitland Coal formation became communicated with the Pictured Cliffs 
formation as a result of the fracture stimulation treatments performed on both the Pendragon 
Chaco Wells by Pendragon and the Whiting Fruitland Coal Wells by Whiting. 

(58) The stimulation work on Whiting Fruitland Coal Wells in 1992, created 
communication channels near the wellbore region between the Fruitland Coal and Picture 
Cliffs formations. At the time, the gas in the Picture Cliffs formation was nearly depleted and 
very little gas could escape to the Fruitland Coal formation, unless the Whiting Fruitland 
Coal Wells were operated under extremely low pressures. On the other hand, the adsorbed 
gas in the Fruitland Coal formation stayed within the coal matrices before pressure became 
low enough for gas to be desorbed by the dewatering process. 

(59) After the dewatering process, substantial amounts of adsorbed gas escaped from 
the coal matrices, especially in the near wellbore region where pressure was low. As a result, 
the Whiting Fruitland Coal Wells began their gas productions economically. The desorbed 
gas moving toward the Whiting Fruitland Coal Wells may move to the Picture Cliffs 
formation through the communication channels near the Whiting Fruitland Coal Wells if the 
local pressure in the Picture Cliffs formation is lower than that in the Fruitland Coal 
formation. It is possible that gas in the Picture Cliffs formation may have migrated to the 
Fruitland Coal formation through the communication channels if the production pressures 
at the Whiting Fruitland Coal Wells were low. However, these possible gas migrations were 
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not significant, evidenced by steady gas production from the Pendragon Chaco Wells. 

(60) In 1995, after three years of the dewatering process, the gas bubble near the 
Whiting Fruitland Coal Wells was extended. This gas bubble is moving toward the 
Pendragon Chaco Wells. In addition to the gas migration near the communication channels, 
at the edge of the bubble, the gas pressure in the Fruitland Coal formation is believed to be 
higher than the adjacent pressure in the lower Picture Cliffs formation. It is possible that, at 
the area of this relatively high pressure contrast (gas pressure differences between adjacent 
Fruitland Coal and Picture Cliffs formation), the thin capillary barrier might be broken, 
allowing gas migration between two zones. Some unexplainable pressure readings in the 
Picture Cliffs formation might occur. 

(61) By analyzing the post-treatment gas productions of the Pendragon Chaco Wells, 
it is seen that the stimulation work performed by Pendragon was successful in breaking in 
some high pressure gas compartments. One possibility is that the hydraulic fractures were 
extended upward to the Fruitland Coal formation and generated a gas highway to the gas 
bubble. Pendragon's experts have vigorously denied this possibility. Instead, they concluded 
that an additional gas compartment, the so-called "third bench" below the Picture Cliffs, was 
assumed to exist. This assumption is believed to be untrue, based upon the following 
reasons: 

(a) no "third bench" was reported throughout the San Juan region; 
(b) no geological evidence exists of this kind of formation; 
(c) no scientific reason exists to explain why the hydraulic fracture moved only 

downward; and 
(d) the upward-moving gases that evolved from the source rock needed geological 

time to recharge the Picture Cliffs formation. 

Therefore, the most reasonable explanation of these sudden significant increases of the 
fracturing treatment was that the hydraulic fractures penetrated into the gas bubble 
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established in the Fruitland Coal formation. 

(62) Both Pendragon and Whiting presented volumetric and material balance 
calculations. Although the calculation procedure is well documented in many textbooks, the 
procedure used in their calculations and arguments failed to adequately describe the 
dynamics of the continuous communications between two zones and the water movements. 

(63) Many Picture Cliffs wells reported significant gas increases after fracturing. It 
should be noted in most cases the owners of the Picture Cliffs formation are the same as the 
owners of the Fruitland Coal formation. Also, spacing for a Picture Cliffs well is 160 acres 
while spacing for a Fruitland Coal well is 320 acres. 

(64) As the original Picture Cliffs gas was relatively dry, it is hard to believe that the 
four Pendragon Chaco Wells suffered from the same magnitude of damage due to (a) scale 
precipitation, (b) water blockage and (c) migration of clay fines. 

(65) Experts of hydraulic fracturing for both Pendragon and Whiting presented their 
own simulation results. Each result was in favor of their own theories. Many input values 
of key parameters are questionable. Both simulators used have good reputation in assisting 
in designing a fracturing job but it is easy to manipulate them inconectly. In a case like this, 
their results were too exaggerated to be adopted by this Commission. 

(66) In the BTU analysis, Whiting showed that gas contents of the Pendragon Chaco 
Wells were slightly diluted from 1988 to 1995 and were significantly reduced from 1995 to 
1997. Perhaps, the two zones communicated with each other long before Pendragon's 
actions in 1995. It should be noted that some BTU values reported for a Picture Cliffs well 
in the San Juan region must be considered as values for a highly fractured Picture Cliffs well. 
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IT IS THEREFORE ORDERED: 





STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION COMMISSION 

IN THE MATTER OF THE HEARING De Novo 
CALLED BY THE OIL CONSERVATION Case No. 11996 
COMMISSION FOR THE PURPOSE OF Order No. R-11133-A 
CONSIDERING: 

APPLICATION OF PENDRAGON ENERGY PARTNERS, INC. 
AND J. K. EDWARDS ASSOCIATES, INC. 
TO CONFIRM PRODUCTION FROM 
THE APPROPRIATE COMMON SOURCE OF SUPPLY, 
SAN JUAN COUNTY, NEW MEXICO. 

ORDER OF THE COMMISSION 

BY THE COMMISSION: 

This case came on for hearing at 9:00 a.m. on August 12, 1999, at Santa Fe, New Mexico, 
before the New Mexico Oil Conservation Commission ("Commission") and continued on August 
13, 19, 20 and 21, 1999. 

NOW, on this day of , 2000, the Commission, a quorum being present 
and having considered the record, 

FINDS THAT: 

(1) Due public notice has been given and the Commission has jurisdiction of this case 
and its subject matter. 

(2) The applicants, Pendragon Energy Partners, Inc. and J. K. Edwards Associates, Inc. 
("Pendragon"), pursuant to Rule (3) of the Special Rules and Regulations for the 
Basin-Fruitland Coal Gas Pool set forth in Oil Conservation Division ("Division") 
Order No. R-8768, as amended, seek an order confirming that the following 
described wells, completed within the vertical limits ofthe WAW Fruitland Sand-
Pictured Cliffs Gas Pool ("Pendragon Chaco and Chaco Limited Wells") or the 
Basin-Fruitland Coal Gas Pool ("Whiting Fruitland Coal Wells"), are producing from 
the appropriate common source of supply and for such further relief as the 
Commission deems necessary: 

Pendragon Chaco Wells 

Operator Well Name & 
API Number 

WeU Location 
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Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Chaco No. 1 
(API No. 30-045-22309) 

Chaco No. 2R 
(API No. 30-045-23691) 

Chaco No. 4 
(API No. 30-045-22410) 

Chaco No. 5 
(API No. 30-045-22411) 

Chaco Limited No. 1J 
(API No. 30-045-25134) 

Chaco Limited No. 2J 
(API No. 30-045-23593) 

Whiting Fruitland Coal Wells 

1846' FNL & 1806' FWL, Unit F, 
Section 18, T-26N, R-12W 

1850' FSL & 1850' FWL, Unit K, 
Section 7, T-26N, R-12W 

790' FNL & 790' FWL, Unit D, 
Section 7, T-26N, R-12W 

790' FSL & 790' FEL, Unit P, 
Section 1, T-26N, R-13W 

1850' FSL & 1750' FWL, Unit K, 
Section 1,T-26N,R-13W 

790' FNL & 1850' FEL, Unit B, 
Section 1, T-26N, R-13W 

Operator 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Well Name & 
API Number 

Gallegos Fed 26-12-6 No. 2 
(API No. 30-045-28898) 

Gallegos Fed. 26-12-7 No. 1 
(API No. 30-045-28899) 

Gallegos Fed. 26-13-1 No. 1 
(API No. 30-045-28881) 

Gallegos Fed. 26-13-1 No. 2 
(API No. 30-045-28882) 

Gallegos Fed. 26-13-12 No. 1 
(API No. 30-045-28903) 

Well Location 

886' FSL & 1457' FWL, Unit N, 
Section 6, T-26N, R-12W 

2482' FSL & 1413' FWL, Unit K, 
Section 7, T-26N, R-12W 

828' FNL & 1674' FEL, Unit B, 
Section 1,T-26N, R-13W 

1275" FSL & 1823'FWL, Unit N, 
Section 1, T-26N, R-13W 

1719' FNL & 1021' FEL, Unit H, 
Section 12, T-26N, R-13W 

(3) Whiting Petroleum Corporation and Maralex Resources, Inc. (hereinafter referred to 
as "Whiting") appeared at the hearing in opposition to the application. Whiting claimed that the 
Pendragon Chaco and Chaco Limited Wells are producing: 

a) gas from a sandstone interval located within the Fruitland Formation; and 

b) coal gas from the Basin-Fruitland Coal Gas Pool because of the establishment 
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of communication between the Basin-Fruitland Coal and WAW Fruitland 
Sand-Pictured Cliffs Gas Pools. 

(4) All eleven wells that are the subject of this application are located within an area 
(hereinafter referred to as the "Subject Area") that comprises: 

TOWNSHIP 26 NORTH, RANGE 12 WEST, NMPM 
Section 6: W/2 
Section 7: W/2 
Section 18: NW/4 

TOWNSHIP 26 NORTH, RANGE 13 WEST, NMPM, 

(5) The Subject Area is located within theJhorizontal boundaries of the Basin-Fruitland Coal 
Gas Pool created by Division Order No. R-8768 uated October 17,1988. The vertical limits of this 
pool, as defined by Ordering Paragraph (1) of Order No. R-8768, encompasses: 

... all coal seams within the equivalent of the stratigraphic interval from a 
depth of approximately 2,450 feet to 2,880 feet as shown on the Gamma 
Ray/Bulk Density log from Amoco Production Company's Schneider Gas 
Com "B" Well No. 1 located 1110 feet from the South line and 1185 feet 
from the West line of Section 28, Township 32 North, Range 10 West, 
NMPM, San Juan County, New Mexico. 

(6) The Subject Area is also located within the horizontal boundaries of the WAW Fruitland 
Sand-Pictured Cliffs Gas Pool. The vertical limits of this pool encompass all of the Pictured Cliffs 
Formation (Order No. R-4260 dated February 22, 1972) and all the sandstone intervals ofthe 
Fruitland Formation (Order No. R-8769 dated October 17, 1988). 

(7) Pendragon and Whiting received assignments of oil and gas leases in the Subject Area 
from common grantors, Robert Bayless ("Bayless") and Merrion Oil and Gas Corporation 
("Merrion"), during the period from 1992 through 1994. 

a) The assignments of rights, in pertinent part, to Whiting are as follows: 

Operating rights from the surface of the earth to the base of the Fruitland 
(Coal Gas) Formation subject to the terms and provisions of that certain 
Farmout Agreement dated December 7, 1992 by and between Merrion Oil 
& Gas et al., Robert L. Bayless, Pitco Production Company, and Maralex 
Resources, Inc. 

Section 1: All 
Section 12: N/2 
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b) The assignment of rights to Pendragon, in pertinent part, are as follows: 

Leases and lands from the base of the Fruitland Coal Formation to the 
base of the Pictured Cliffs Formation. 

(8) A brief history ofthe Pendragon Chaco Wells follows: 

a) The Chaco Well No. 1 was drilled by Merrion and Bayless in February, 
1977 to test the Pictured Cliffs Formation. The well was perforated and 
completed in the Pictured Cliffs Formation from a depth of 1,113' to 
1,139'. The well initially tested in this interval at a rate of approximately 
342 MCFGD, 0 BOPD and 0 BWPD. In January, 1995, J. K. Edwards & 
Associates, Inc. ("Edwards") became operator of the well. In January, 
1995, the well was fracture stimulated in the perforated interval. In 
January, 1996, Pendragon became operator of the well. 

b) The Chaco Well No. 2R was drilled by Merrion and Bayless in October, 
1979 to test the Pictured Cliffs Formation. The well was perforated and 
completed in the Pictured Cliffs Formation from a depth of 1,132' to 
1,142'. The well initially tested in this interval at a rate of approximately 
150 MCFGD, 0 BOPD and 0 BWPD. In January, 1995, Edwards became 
operator of the well. In January, 1995, the well was fracture stimulated in 
the perforated interval. In January, 1996, Pendragon became operator of 
the well. 

c) The Chaco Well No. 4 was drilled by Merrion and Bayless in April, 1977 
to test the Pictured Cliffs Formation. The well was perforated and 
completed in the Pictured Cliffs Formation from a depth of 1,163' to 
1,189'. The well was initially tested in this interval at a rate of 
approximately 480 MCFGD, 0 BOPD, and 0 BWPD. In January, 1995, 
Edwards became operator of the well. In January, 1995, the well was 
acidized with 500 gallons 7 lA percent HC1. In May, 1995, the well was 
re-perforated in the interval from 1,163' to 1,189' and fracture stimulated 
in this interval. In January 1996, Pendragon became operator ofthe well. 

d) Merrion and Bayless drilled the Chaco Well No. 5 in April 1977, to test 
the Pictured Cliffs Formation. The well was perforated and completed in 
the Pictured Cliffs Formation from a depth of 1,165' to 1,192'. The well 
initially tested in this interval at a rate of approximately 1029 MCFGD, 0 
BOPD and 0 BWPD. In May 1979, the well was fracture stimulated in 
this interval. In January, 1995, Edwards became operator of the well. In 
January 1995, the well was re-perforated in the interval from 1,165' to 



CASE NO. 11996 
Order No. R-11133-A 
Page 5 

1,192' and was fracture stimulated in this interval. In January 1996, 
Pendragon became operator of the well. 

e) The Chaco Limited Well No. 1J was drilled by Merrion and Bayless in 
April 1982 to test the Pictured Cliffs Formation. The well was perforated 
and completed in the Pictured Cliffs Formation from a depth of 1,200' to 
1,209'. The well initially tested in this interval at a rate of approximately 
10 MCFGD, 0 BOPD and a trace of water. In January, 1995, Edwards 
became operator of the well. In January, 1995, the well was acidized with 
500 gallons 7 Vi percent HCL In January 1996, Pendragon became 
operator of the well. 

f) The Chaco Limited Well No. 2J was drilled by Merrion and Bayless in 
September 1979 to test the Pictured Cliffs Formation. The well was 
perforated and completed in the Pictured Cliffs Formation from a depth of 
1,186' to 1,202'. The well initially tested in this interval at a rate of 
approximately 208 MCFGD, 0 BOPD and 4 BWPD. In October, 1979, 
the well was fracture stimulated in this interval. In January, 1995, 
Edwards became operator ofthe well. In January, 1995, the well was 
acidized with 500 gallons 7 Vi percent HC1. In January, 1996, Pendragon 
became operator of the well. 

(9) A brief history ofthe Whiting Fruitland Coal Wells follows: 

a) Maralex drilled the Gallegos Federal 26-12-6 No. 2 in December 1992 to 
test the Basin-Fruitland Coal Gas Pool. The well was perforated and 
completed in the Fruitland Coal from a depth of 1,138' to 1,157'. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator ofthe well. 

b) Maralex drilled the Gallegos Federal 26-12-7 No. 1 in December 1992 to 
test the Basin-Fruitland Coal Gas Pool. The well was perforated and 
completed in the Fruitland Coal from a depth of 1,131' to 1,150'. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator ofthe well. 

c) Maralex drilled the Gallegos Federal 26-13-1 No. 1 in December 1992 to 
test the Basin-Fruitland Coal Gas Pool. The well was perforated and 
completed in the Fruitland Coal from a depth of 1,158' to 1,177'. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator of the well. 
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d) Maralex drilled the Gallegos Federal 26-13 -1 No. 2 in December 1992 to 
test the Basin-Fruitland Coal Gas Pool. The well was perforated and 
completed in the Fruitland Coal from a depth of 1,047' to 1,208'. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator of the well. 

e) Maralex drilled the Gallegos Federal 26-13-12 No. 1 in December 1992 to 
test the Basin-Fruitland Coal Gas Pool. The well was perforated and 
completed in the Fruitland Coal from a depth of 1,178' to 1,197'. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator of the well. 

Geologic Issues 
Fruitland Sand vs. Pictured Cliffs Sand 

(10) Related geologic issues are/aised by the application: the proper means for 
determining the limits of the pools and Formations at issue, and the effect on this analysis, i f any, 
of integration or interfingering of different rock types. 

(11) In its Chaco Wells No. 1, 4 and 5 and its Chaco Limited Well No. 2J, Pendragon is 
producing from two separate sandstone intervals, hereinafter referred to as the "Upper Sandstone" 
and "Lower Sandstone" intervals. In its Chaco Well No. 2R and Chaco Limited Well No. IJ, 
Pendragon is producing only from the "Lower Sandstone" interval. It is the position of Pendragon 
that the top of the Pictured Cliffs Formation occurs at or above the top of the Upper Sandstone. 

(12) The perforated intervals in each of the Pendragon Chaco Wells are as follows: 

"Upper Sandstone" "Lower Sandstone" 
Well Name & Number Perforations Perforations 

Chaco Well No. 1 1,113'-1,119' 1,134'-l,139' 
Chaco Well No. 4 1,163-1,166' 1,173'-1,189' 
Chaco Well No. 5 1,165'-1,169' 1,174'-1,192' 
Chaco Limited Well No. 2J 1,186'-1,188* 1,200'-1,202* 
Chaco Well No. 2R None 1,132'-1,142' 
Chaco Limited Well No. 1J None 1,200'-1,209' 

(13) Whiting agrees that the "Lower Sandstone" interval is within the Pictured Cliffs 
Formation; however, it contends that the top of the Pictured Cliffs Formation is the top ofthe 
"Lower Sandstone" interval and the Upper Sandstone is within the Fruitland Coal Formation. It 
is on this basis that Whiting contends that Pendragon is producing from perforations in the 
Fruitland Coal Formation in its Chaco Wells Nos. 1%4 and 5 and its Chaco Limited Well No. 2J. 
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(14) The parties have stipulated that the Pictured Cliffs Formation was deposited in a 
marine environment and the Fruitland Coal Formation was depos/ted in a non-marine or 
terrestrial environment. 

(15) In the late Cretaceous period in what was to be/ome the San Juan Basin, sediments 
were deposited contemporaneously in various environments. The Kirtland Formation 
accumulated in an alluvial plain, the Fruitland Formationsaccumulated on a coastal plain with 
swamps and bogs, the Pictured Cliffs Formation accumulated in primarily a barrier beach setting, 
while the Lewis Shale represents muds and storm-carried sands offshore of the Pictured Cliffs 
barrier beach trend. 

(16)*-LL6)L1^> Pendragon's isopach map ofthe Upper Sandstone, Exhibits , shows 
this barrier-bar marine littoral environment with tbe lectured Cliffffsandstone along the ancient * 
shoreline trending in a northwest to a southeast direction. Pendragon's exhibits also shower 
that the Upper Sandstone occurs in a continuous sheet that coalesces into the main body or bench 
ofthe Pictured Cliffs Formation as it trends from the shoreline environment on the southwest 
toward the center of the San Juan basin to the northeast. 

(17) As the Pictured Cliffs shoreline moved to the northeast, each of the environments of 
deposition shifted. At a single location a well bore presents the familiar vertical sequence of 

•Formations. 

1 
[(18) In the Subject Area, tongues of Pictured Cliffs sandstone thin in a landward 

direction and thicken in a seaward direction and ultimately merge with the main body of the 
Pictured Cliffs Formation. These tongues {ncr tni on nl l^^interfinger" or integrate with other 
rock types in the Subject Area, forming the Upper Sandstone and the Lower Sandstone. 

(20)<LL4£> In its Order No. R-8768, the Oil Conocrvatioifeivioto^defined the vertical 
limits of the Basin Fruitland Coal Gas Pool as all coal seams within the equivalent of the 
stratigraphic interval from a depth of approximately 2450 feet to 2880 feet as shown on the well 
log from the Amoco Schneider Gas Com "B" Well No. 1. The pick for the base of the pool in 
Order No. R-8768 is the top ofthe Pictured Cliffs Formation. The pick is also the break between 
marine and non-marine sediments. It is undisputed that the coal or shale layers occurring below 
the stratigraphic pick set forth in Order No. R-8768 would not be included in the Basin Fruitland 
Coal Gas Pool or in the Fruitland Coal Formation. 

^(21)j The term "stratigraphic equivalent" is a legal term commonly used in oil and gas 
leases, whteh is used to describe -t^e^formation occurring at a stated numerical depth beneath the 
surface in a reference well in order to ensure that a productive reservoir is not split. Thus, in the 
case of Order No. R-8768, the Basin Fruitland Coal Gas Pool includes the coals and rocks that 
are stratigraphically equivalent to the coals in the interval from approximately 2,450 to 2,880 feet 
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beneath the surface in the Amoco Schneider Gas Com "B" Well No. 1. 

(23) « ( 4 i ^ l n its cross section C-C^ Pendragon identified the ̂ stratigraphic equivalent"^ 
_j . aŝ that term ie used in Order No, R. 8768-and-ref4ectcd on the, well log-forjhe Amoco Schneider 

^ j j * ^ / ' TjaTCom "B" Well No. Uas the Upper Sandstone, the first marine sandstone below the Fruitland 
)t*T Coal Formation. | ^ k. 

(22)<{4&j> The interval between the top of the Upper Sandstone and the top of the main 
body of the Pictured Cliffs is composed of a variety of rock types including marine sandstones, 
silt stones, shales, and thin coals. It has been the long-standing and accepted custom and practice 
of industry and the various regulatory agencies, including the Oil Conservation/Division in Order 
No. R-8768, to place this entire interval within the Pictured Cliffs Formation. This industry and 
regulatory agency practice conforms to the standards of the North American Stratigraphic Code 
and the International Stratigraphic Guidex<tbat-stater "where a rock unit passes into another by 
integrating or interfmgering of two or more kinds of rock.. .the boundary is necessarily arbitrary 
and should be selected on the basis of practicality."> 

(24) ^(39jf> The evidence presented by Pendragon establishes that over the years 
approximately 34 wells within approximately 2.5 miles of the Pendragon Chaco Wells were 
actually perforated in the Upper Sandstone in conjunction with other Pictured Cliffs intervals and 
reported by the numerous different operators of those wells as Pictured Cliffs completions, 
consistent with the picks for the top of the Pictured Cliffs for the Chaco Plant No. 1 and the 
Pendragon Chaco Wells (Exhibit N-61). The evidence also establishes that those reported 
completions were accepted by the Division and the Bureau of Land Management and that 
industry and geologists have placed substantial reliance on those reported completions as 
Pictured Cliffs completions for nearly thirty years. 

(25) <f42)s> In a written statement provided to the Division in conjunction with its 
hearing in Case No. 11996, Merrion, the assignor ofthe interests in both the Fruitland Coal 
Formation to Whiting and Pictured Cliffs Formation to Pendragon, indicated it concurred with 
Pendragon in its identification of the Upper Sandstone interval and the historic recognition of 
that interval as Pictured Cliffs by Merrion and other operators in the area. (Exhibit N-43.) 
Merrion further stated that the Pendragon Chaco Wells are appropriately perforated in the 
Pictured Cliffs Formation and that it had no intention of conveying to Pendragon wells that were 
perforated in other zones. Merrion also stated that it never intended to farm-out to Whiting the 
rights to zones where the Pendragon Chaco Wells were perforated. <~check—was this 
-admitted?^1 

(26) <(5tTj>/'Thus, the identification and utilization of the Upper Sandstone tongues to 
establish the vertical boundaries ofthe Pictured Cliffs Formation by industry, governmental 
regulatory agencies [and the parties or their successors-in-interestfl is a long-established custom 
and practice. Such qustom and practice is to be accorded significant weight. 

V i 
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(28)<£2S^ Whiting asserted during the hearing of this matter that the Upper Sandstone 
interval was deposited in a non-marine, crevasse-splay deposit, resulting from a large, sediment-
laden river breaking throu^n its natural boundaries during a flood stage and spreading clean, 
well-sorted sand over an/area more than sixteen-miles long and up to three-miles wide parallel to 
the shoreline. Whitingxontended that peat-forming coals occur only at distances significantly 
inland ofthe beach and shore-face sands of the Pictured Cliffs Formation and therefore the Upper 
Sandstone in the Subject Area was most likely the product of non-marine sediments. However, 
the witness's cross-section exhibit, Exhibit WA-3, showed that coals were also formed or 
deposited within the Pictured Cliffs Formation. 

(29H34^Whiting's expert geologist testified that it was also possible that the disputed 
interval was deposited as a washover fan. However, the washover fan depositional mechanism 
involves wave-dominated action, consistent with the accepted geologic definitions of a marine 
depositional mechanism. Such a theory also supports a conclusion that the Upper Sandstone was 
deposited in a marine environment. 

(30)<(27)> Pendragon presented aerial photographs of modern deposits of sands 
comparable in mode of deposition and areal extent to the Upper Sandstone located in the marine 
lagoonal areas behind barrier islands, thus demonstrating the validity of the depositional model. 
Pendragon demonstrated using these exhibits that these sands are wave and tidal-current 
dominated deposits, and further showed that the seaward beach of a barrier island is not to be 
confused with the true ocean shoreline which lies behind the island. 

(32)<(28)> The core analysis for the Lansdale Federal No. 1 located in the SE/4 of Sec. 
7, T-26-N, R-12-W establishes that grain size and sorting throughout the Upper Sandstone is 
uniform, consistent with a marine depositional environment. The physical descriptions of the 
sand appearing in the Upper Sandstone and the Lower Sandstone are grey, fine-grained with little 
variation in clay content, consistent with a marine sand that has been laterally transported by 
currents and waves to the point where the energy available sorts the sand into uniform size. 
Sand-sorting characteristics of this sort are not consistent with a fluvial deposit with graded 
bedding coarsening downward. This evidence further supports the conclusion that the upper 
tongue is Pictured Cliffs sandstone. 

(34)<(31)> There is no evidence that the Upper Sandstone in the Subject Area is 
associated with any stream channels or down cutting as would be the case in a fluvial 
environment. Rather, the deposition of a sand with the consistency in geometry of the Upper 
Sandstone requires a marine setting with a flat, stable base and a source of sand with consistent 
grain size spread by tidal or wave energy. Such conditions do not occur behind the shoreline. 

——-JZ.— 

(27)<(35)> Pendragon presented evidence that the Spontaneous Potential ("SP") readings 
on electrical logs are much greater in the Pictured Cliffs Formation, which was deposited in a 
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marine setting, than in the Fruitland sands, which were deposited in a fluvial, fresh water 
environment. Pendragon [demonstrated] <then 3howeff> that the SP readings for the Upper 
Sandstone were comparable or identical to those of the Lower Sandstone and were much greater 
than those of the Fruitland sands. Examples of this fact were found on the geological cross-
section prepared by Whiting's expert geologist. See Exhibit No. . 

(36) The SP map of the Pictured Cliffs introduced by Whiting, Exhibit WA-9, showed 
40 to 80 millivolt SP development in the Chaco area. The cross-section exhibit demonstrated 
that the disputed interval also showed 40 to 80 millivolts SP, even though it was interpreted by 
Whiting's expert geologist to be Fruitland sandstone, and all other Fruitland sands on his cross-
section showed only zero to less than 10 millivolts. Additional testimony established that 40 to 
80 millivolts is a significantly higher range than is typically associated with SP development in a 
fresh-water depositional environment and is more characteristic of the SP development in the 
Pictured Cliffs intervals observed on the well logs and cross-sections for the Pendragon Chaco 
Wells. The geologic evidence also established that Pictured Cliffs sandstones have higher SP 
development because they are deposited in a more saline, marine environment. This evidence 
further supports the conclusion that the disputed interval is Pictured Cliffs sandstone that was 
deposited in a marine environment. 

(37) <02^ / [Th us,] Whiting failed to establish by a preponderance ofthe evidence the 
existence of any crevasse splay or any depositional materials indicative of a sand-laden flood. 
Moreover, there is no evidence of the transporting river or river channel, the thinning of sand 
deposits in both directions at right angles to the river, adjacent deltaic deposits or any other non-
marine mechanism with the capability of forming the thin, but areally extensive, sand ofthe 
dimensions seen in the Upper Sandstone. Available core analysis data showed no characteristics 
consistent with fluvial depositional materials or mechanics. 

(38) ̂ 10-)(O)i^/Whiting contends that the top of the first "massive" sandstone below the 
lowermost coal of the Fruitland Coal Formation should be the basis for picking the top of the 
Pictured Cliffs Formation. Whiting presented testimony and an exhibit to support its contention 
that the operators of approximately one hundred additional wells outside the Subject Area had 
identified the top ofthe massive Pictured Cliffs Sandstone as the vertical boundary between the 
Pictured Cliffs and Fruitland Coal Formations. However, Whiting failed to present any 
additional evidence establishing whether the Upper Sandstone interval was present in any ofthe 
wells identified. Similarly, Whiting failed to show that any operator identified the top of the 
Pictured Cliffs sandstone as the massive sand in those areas where tongues ofthe Pictured Cliffs 
are known to exist. The geologic testimony and evidence shows that such a definition has little 
support in the geologic literature and that the arbitrary and undefined term "massive" makes its 
application impractical. ^The geologic litoraturo for the area and induotry practice inriirntCK thftt»'"~*" 
[It appears that] it is more common to place the contact between the Fruitland and Pictured Cliffs 
Formations at the top of the highest ophiomorpha-major bearing sandstone. Consequently, the 
more widely accepted technical definition of Pictured Cliffs sandstone concerns whether the 
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Formation is of marine deposition. 

(4\)*s@3rp* The preponderance of the geologic evidence establishes that the Pendragon 
Chaco and Chaco Limited Wells are producing from a zone that is stratigraphically equivalent to 
an interval below the base of the Basin Fruitland Coal Gas Pool. 

(42) The preponderance of the geologic evidence establishes that the Pendragon Chaco 
Wells are completed in the Pictured Cliffs Formation sandstone intervals. 

)W^ 
Engineering Issue 

(44) <sf#6)^ Whiting, the owners and operators of the Whiting Fruitland Coal Wells, and 
Pendragon, the owner and operator ofthe Pendragon Chaco Wells and Chaco Limited Wells, 
each contend that the other's well stimulation treatments established communication between 
their separately owned^rmations. Both parties contend that, as a result, their wells are 
experiencing interference and that gas is being produced out of zone. 

y 
(45) <(57)>^ The production history of the Pendragon Chaco and Chaco Limited Wells is 

summarized as follows: 

Well No. 

Pre-Acidization or 
Initial Production Fracture Stimulation 

(Original Completion) Production 

Chaco No. 1 
Chaco No. 2R 
Chaco No. 4 
Chaco No. 5 
Chaco Ltd. IJ 
Chaco Ltd. 2J 

80 MCF/D 
70 MCF/D 

200 MCF/D 
190 MCF/D 

11 MCF/D 
30 MCF/D 

0 MCF/D 
0-15 MCF/D 

0 MCF/D 
0 MCF/D 

0-10 MCF/D 
0-10 MCF/D 

Post-Acidization or 
Fracture Stimulation 

Production 

250 MCF/D 
90 MCF/D 

425 MCF/D 
370 MCF/D 

0-10 MCF/D 
0-10 MCF/D 

Current 
Production 

165 MCF/D 
120 MCF/D 
200 MCF/D 
210 MCF/D 

0-10 MCF/D 
0-10 MCF/D 

(46)<(5S)^The production history of the Whiting Fruitland Coal Wells is summarized as 
follows: 

Well No. 

26-12-6 No. 2 
26-12-7 No. 1 
26-13-1 No. 1 
26-13-1 No. 2 
26-13-12 No. 1 

Date of Initial 
Production 

12/93 
12/93 
12/93 
7/93 
1/94 

Initial Production 
Rate 

85 MCF/D 
124 MCF/D 
26 MCF/D 
51 MCF/D 

195 MCF/D 

Current Production 
Rate 

733 MCF/D 
700 MCF/D 
383 MCF/D 
150 MCF/D 
350 MCF/D 

(47)<(59)> The fracture stimulation treatments performed on both the Pendragon Chaco 
Wells by Pendragon and the Whiting Fruitland Coal Wells by Whiting established 
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communication between the Fruitland Coal Formation and the Pictured Cliffs Formation. 

(48) <(60)> The stimulation work on Whiting Fruitland Coal Wells in 1992 created near-
wellbore communication channels between the Fruitland Coal and Pictured Cliffs Formations. At 
the time, the gas in the Pictured Cliffs Formation was nearly depleted and very little gas could 
escape to the Fruitland Coal Formation, unless the Whiting Fruitland Coal Wells were operated 
under extremely low pressures. On the other hand, the adsorbed gas in the Fruitland Coal 
Formation stayed within the coal matrices before [until?] the pressure was lowered enough 
through the dewatering process for the gas to be desorbed. 

(49) <(61)> After the dewatering process, substantial amounts of adsorbed gas escaped 
from the coal matrices, especially in the near-wellbore region where pressure was low. As a 
result, the Whiting Fruitland Coal Wells began their commercial gas production. The desorbed 
gas moving toward the Whiting Fruitland Coal Wells may have migrated to the Pictured Cliffs 
Formation through the communication channels near the Whiting Fruitland Coal Wells if the 
local pressure in the Pictured Cliffs Formation was lower than that in the Fruitland Coal 
Formation. Gas in the Pictured Cliffs Formation may have migrated to the Fruitland Coal 
Formation through the communication channels if the production pressures at the Whiting 
Fruitland Coal Wells were low. However, these possible gas migrations were not significant, as 
evidenced by steady gas production from the Pendragon Chaco Wells. 

(50) <(62)> In 1995, after three years of the dewatering process, the gas [near the Whiting 
Fruitland Gas Wells exhibited its usual pressure increase as a result of the dewatering and, with 
the increasefd pressure, moved] <bubble [EXPLAIN THIS TERM]> near the Whiting Fruitland 
Coal Wells was growing toward the Pendragon Chaco Wells. At the edge of the [resulting gas] 
bubble, the gas pressure in the Fruitland Coal Formation was probably higher than the adjacent 
pressure in the Lower Sandstone. In the area of this relatively high pressure contrast, it is 
possible [it appears?] that the thin capillary barrier was broken, allowing gas migration between 
the two zones that might explain some [which explains the?] unusual pressure readings in the 
Pictured Cliffs Formation. 

(51) <(63)> Pendragon performed fracture stimulation treatments on the Pendragon 
Chaco Wells in 1995. The post-treatment gas production from the Pendragon Chaco Wells 
indicates that the stimulation work performed by Pendragon successfully broke into some high-
pressure gas compartments. 

(52) <(64)> One possibility is that the hydraulic fractures were extended upward to the 
Fruitland Coal Formation and generated a gas highway to the gas bubble. Pendragon's experts 
vigorously denied this possibility. Instead, they asserted that an additional gas compartment, the 
so-called "third bench," exists below the perforations in the Pendragon Chaco Wells. The 
evidence does not support this assertion. No "third bench" has been reported previously 
throughout the San Juan region, and there is no geological evidence of this kind of Formation. 
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Furthermore, there is no scientific basis for believing that fractures moved downward into the 
"third Bench" but not upward into the Fruitland Coal Formation. Therefore, the most reasonable 
explanation of the sudden significant increases in production following the fracture stimulation 
treatments was that the hydraulic fractures penetrated into the gas bubble established in the 
Fruitland Coal Formation. 

(53) <(65)> Pendragon also asserted that the fracture stimulation treatments increased 
production in the Pendragon Chaco Wells by counteracting the effects of reservoir damage 
caused by (a) scale precipitation, (b) water blockage, and (c) migration of clay fines. As the 
original Pictured Cliffs gas was relatively dry, however, it is unlikely that the Pendragon Chaco 
Wells suffered from significant reservoir damage of this type. 

(54) <(66)> The BTU analysis of the gas from the Pendragon Chaco Wells supports the 
conclusion that the fracture stimulation treatments of these wells in 1995 established 
communication with the Fruitland Coal Formation. Whiting showed that hydrocarbon liquids 
content of the gas from the Pendragon Chaco Wells was slightly reduced from 1988 to 1995 and 
was significantly reduced from 1995 to 1997. 

(55) <(67)> Both Pendragon and Whiting presented volumetric and material balance 
calculations. Although the calculation procedure is well documented in many textbooks, the 
procedure used in their calculations and arguments failed to adequately describe the dynamics of 
the continuous communications between the two zones and the water movements. 

(56) <(68)> Expert witnesses for both Pendragon and Whiting presented their own 
opinions on the effects of the fracture stimulation treatments in the Whiting Fruitland Coal Wells 
and the Pendragon Chaco Wells based on their own theories and models. Many input values for 
key parameters were questionable. Both simulators <used> have a good reputation for assisting 
in the design of fracturing jobs, but it is easy to manipulate them incorrectly. In a case like this, 
their results are too exaggerated to be reliable. 

(57) <(69)> The acid stimulation treatments performed by Pendragon on the Chaco 
Limited Wells No. IJ and 2J in 1995 did not alter these wells' rates of production. These 
treatments did not establish communication between the Pictured Cliffs Formation and the 
Fruitland Coal Formation. 

(58) <(70)> The gas now capable of production from the Pendragon Chaco Wells No. 1, 
2R, 4, and 5 is: (1) gas originally in place in the Pictured Cliffs Formation; (2) gas from the 
Fruitland Coal Formation that has migrated to the Pictured Cliffs Formation through fractures 
around the Pendragon Chaco Wells; and (3) gas produced from the Fuitland Coal Formation 
through fractures around the Whiting Fruitland Coal Wells. 

(59)<(71)> The Pendragon Chaco Wells depleted the Pictured Cliffs Formation prior to 
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the fracture stimulation treatments performed on the wells in 1995. 

(60)<(72)> Pendragon Chaco Wells No. 1, 2R, 4, and 5 have already produced their fair 
share of the gas in the Pictured Cliffs Formation. 

IT IS THEREFORE ORDERED THAT: 

(1) Pursuant to the application of Pendragon Energy Partners, Inc., and J. K. Edwards 
Associates, Inc., it is determined that the following described wells are perforated within the 
Pictured Cliffs Formation, WAW Fruitland Sand-Pictured Cliffs Gas Pool. It is further 
determined that the following described wells are [also?] producing from the WAW Fruitland 
Sand-Pictured Cliffs Gas Pool and the Basin-Fruitland Coal Gas Pool, San Juan County, New 
Mexico: 

Operator 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Well Name & 
API Number 

Chaco No. 1 
(API No. 30-045-22309) 

Chaco No. 2R 
(API No. 30-045-23691) 

Chaco No. 4 
(API No. 30-045-22410) 

Chaco No. 5 
(API No. 30-045-22411) 

Well Location 

1846' FNL & 1806' FWL, Unit F, 
Section 18, T-26N, R-12W 

1850' FSL & 1850' FWL, Unit K, 
Section 7, T-26N, R-12W 

790' FNL & 790' FWL, Unit D, 
Section 7, T-26N, R-12W 

790' FSL & 790' FEL, Unit P, 
Section 1.T-26N, R-13W 

(2) It is further determined that the following described wells are perforated within and 
producing solely from the Pictured Cliffs Formation, WAW Fruitland Sand-Pictured Cliffs Gas 
Pool: 

Operator 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Well Name & 
API Number 

Chaco Limited No. 1J 
(API No. 30-045-25134) 

Well Location 

1850' FSL & 1750' FWL, Unit K, 
Section 1.T-26N, R-13W 

Chaco Limited No. 2J 790' FNL & 1850' FEL, Unit B, 
(API No. 30-045-23593) Section 1, T-26N, R-13W 

(3) It is further determined that the following described wells are producing from the Basin-
Fruitland Coal Gas Pool and the WAW Fruitland Sand-Pictured Cliffs Gas Pool: 
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Operator 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Well Name & 
API Number 

Gallegos Fed 26-12-6 No. 2 
(API No. 30-045-28898) 

Gallegos Fed. 26-12-7 No. 1 
(API No. 30-045-28899) 

Gallegos Fed. 26-13-1 No. 1 
(API No. 30-045-28881) 

Gallegos Fed. 26-13-1 No. 2 
(API No. 30-045-28882) 

Gallegos Fed. 26-13-12 No. 1 
(API No. 30-045-28903) 

Well Location 

886' FSL & 1457' FWL, Unit N, 
Section 6, T-26N, R-12W 

2482' FSL & 1413' FWL, Unit K, 
Section 7, T-26N, R-12W 

828' FNL & 1674' FEL, Unit B, 
Section 1,T-26N, R-13W 

1275'FSL & 1823'FWL, Unit N, 
Section 1,T-26N, R-13W 

1719' FNL & 1021* FEL, Unit H, 
Section 12, T-26N, R-13W 

(4) Pendragon is hereby ordered to shut-in its Chaco Wells No. 1, 2R, 4 and 5 until such 
time as the Division approves a method for either putting them back into production or plugging 
them. 

(5) Inasmuch as Whiting's wells are producing from the already depleted WAW 
Fruitland Sand-Pictured Cliffs Gas Pool as well as the Basin-Fruitland Coal Gas Pool, Whiting's 
wells are not to be shut-in. 

(6) Jurisdiction is hereby retained for the entry of such further orders as the Commission 
may deem necessary. 

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

STATE OF NEW MEXICO 
OIL CONSERVATION COMMISSION 

JAMI BAILEY, Member 

ROBERT LEE, Member 
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LORI WROTENBERY, Chairman 

S E A L 
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<(6) Order No. R-8768 also established Special Rules and Regulations for the Basin-
Fruitland Coal Gas Pool, including provisions for standard 320-acre gas spacing and proration units 
with wells to be located no closer than 790 feet from the outer boundary ofthe proration unit nor 
closer than 130 feet from any quarter section line nor closer than 10 feet from any quarter-quarter 
section line or subdivision inner boundary. In addition, wells are to be located in the NE/4 or SW/4 
of a single governmental section.> 

<(7/end>The WAW Fruitland Sand-Pictured Cliffs Gas Pool is currently governed by 
Division Rule 104.C, which requires standard 160-acre gas spacing and proration units with wells 
to be located no closer than 790 feet from the outer boundary ofthe spacing unit nor closer than 130 
feet from any quarter-quarter section line or subdivision inner boundary.> 

<delete><(19) In the Subject Area, the Upper Sandstone appears as a classic shoreline or 
Chenier-type sand grading from 0 to approximately 13 feet toward the northeast where it coalesces 
into the main body ofthe Pictured Cliffs Formation and where the thin underlying shale stringers are 
not present. The Upper Sandstone in the Subject Area cannot be differentiated from the main body 
of the Pictured Cliffs Formation.> 

<deletex (21)The geologic testimony and literature establishes that the pick for the top of 
the Pictured Cliffs Formation is often at the base of the basal Fruitland Coal, but the Fruitland 
Formation is the non-marine facies tract consisting of inter-bedded sandstone, mudstone, and coal 
beds deposited landward ofthe marine facies tract ofthe Pictured Cliffs Formation.> 

<delete><(18) The geologic evidence presented by Pendragon also establishes that the 
Fruitland sands were deposited in channels trending from the southwest to the northeast and that the 
sands thin toward the northeast.> 

delete><(20) The preponderance of the evidence, including the geologic literature and 
cross-sections, shows that the marine Pictured Cliffs sandstone abruptly wedges out and is replaced 
by chrono-stratigraphically correlative coals. In Exhibit W-9, the wedge out of the Pictured Cliffs 
sandstone and its replacement with Coal B occurs across an interval of less than 1.4 miles. In 
Exhibit W-10, the wedge-out <of the Pictured Cliffs sandstone and replacement by Fruitland 
Formation inter-bedded coals and non-coals> occurs across an interval of less than 0.88 mile. Thus, 
the marine Pictured Cliffs sandstone and thick basal Fruitland Coals occur in close proximity to each 
other.> 

< < deletex(22) The evidence established that directly beneath the Basin Fruitland 
Coal throughout this portion of the San Juan Basin is a shale, or "underclay," deposited directly upon 
the Pictured Cliffs sandstone. The underclay is continuous over a large area, thinning to the 
northeast and is usually highly conductive on electrical logs. It appears in a uniform deposit on a 
marine platform and is not cut by channels or downward coarsening sands. There is no sand body 
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or separately identifiable shale in the several hundred feet above the base of the basal Fruitland Coal 
that demonstrates anything near the areal extent or uniformity of this underclay shale. It is 
correspondingly different from Fruitland deposits. The Pictured Cliffs section immediately below 
the underclay thickens towards the northeast, indicative of a time of subsidence, which caused the 
deposition of the Upper Sandstone interval. Conversely, a non-marine sand-shale-sand sequence can 
be expected to thin out to the northeast and should trend from the northeast to the southwest instead 
of the northwest to the southeast. > 

<delete><(23) Whiting's expert geologist defined a "marine" environment as that which is 
influenced by the sea and the action of the sea. While the witness acknowledged that lagoons are 
under a marine influence, he excluded lagoonal environments from the definition of "marine" 
environments> 

<delete><(24) Lagoons may be described as ".. .of, belonging to, or caused by the sea" 
in conformity with the definition of "marine" as set forth in the AGI Dictionary of Geological 
Terms.> 
Formation and wells in the Subject Area in 1994, he did not check the perforated intervals or 
otherwise question the identification of the top of the Formation at the Upper Pictured Cliffs 
sandstone.> 

<delete><(37)In a number of instances, Whiting's expert geologist 
misidentified shales as sandstones on his cross-section exhibit or 
otherwise failed to distinguish between the two types of rock where 
they occur adjacent to one another. As a consequence, the witness 
s i m i l a r l y f a i l e d to distinguish between the two in his discussion 
of core sample and well log response c h a r a c t e r i s t i c s ^ 

<deletex(41) Whiting's president testified that when he evaluated the Pictured Cliffs 
<deletex(49) The boundary between the Fruitland Formation and the Pictured Cliffs 

sandstone has been placed by industry and accepted by regulatory agencies to be at the top of the 
"upper Pictured Cliffs sand" as that interval has been referred to in these proceedings. The "upper 
Pictured Cliffs sand" is marine and as such, conforms to the Fassett and Hinds (1971) definition of 
the top ofthe Pictured Cliffs as marked by the highest marine sandstone. The boundary placed by 
industry also meets the test of practicality, and as such, fully conforms to the dictates ofthe North 
American Stratigraphic Code and the International Stratigraphic Guide.><redundant> 

<delete>< (51)The vertical boundary between the Fruitland Formation and Upper Pictured 
Cliffs sandstone in the Subject Area conforms to the base ofthe "Fruitland (coal gas) Formation" 
in the assignment from Bayless and Merrion to Whiting and with the base of the "Fruitland Coal 
Formation" in the assignment from Bayless and Merrion to Pendragon. This Formational boundary 
also conforms to accepted industry and regulatory interpretation. It conforms to the intentions of 
the parties: Whiting to produce from the "Coal Gas Formation"; and of Merrion to sell Pictured 
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Cliffs producing wells.xredundant> 

<deletex(52) In defining the vertical limits of the basin Fruitland Coal gas pool, the 
Division's Order No. R-8768 utilizes the phrase "all coal seams within the equivalent of the 
stratigraphic interval" to the rock occurring at a specified depth in the well log for the Amoco 
Production Company Snyder Gas Com B well No. 1. The term "equivalent" means that one can 
determine at geographically separated stations that the rocks in question are the same. Accordingly, 
the use of the phrase "stratigraphic equivalent" means "lithostratigraphic" equivalent. From the 
definition in Order No. R-8768, the vertical limits of the basin-Fruitland Coal gas pool are the coals 
in rocks which are lithostraphigraphically equivalent with the Fruitland Formation. In the Subject 
Area, rocks downward from the top of the "upper Pictured Cliffs sand" mapped by Pendragon are 
part of the Pictured Cliffs sandstone and are not a lithostratigraphic equivalent to the Fruitland 
Formation. Accordingly, the interval in question is not part of the Basin Fruitland Coal gas pool or 
the WAW Fruitland sand.xredundant> 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION COMMISSION 

IN T H E MATTER OF T H E HEARING De Novo 
C A L L E D BY THE OIL CONSERVATION Case No. 11996 
COMMISSION FOR T H E PURPOSE OF Order No. R-11133-A 
CONSIDERING: 

APPLICATION OF PENDRAGON E N E R G Y PARTNERS, INC. 
AND J . K. EDWARDS ASSOCIATES, INC. 
TO CONFIRM PRODUCTION FROM 
T H E APPROPRIATE COMMON SOURCE OF SUPPLY, 
SAN JUAN COUNTY, NEW MEXICO. 

ORDER OF THE COMMISSION 

BY THE COMMISSION: 

This case came on for hearing at 9:00 a.m. on August 12, 1999, at Santa Fe, New Mexico, 
before the New Mexico Oil Conservation Commission ("Commission") and continued on August 
13, 19, 20 and 21, 1999. 

NOW, on this day of , 2000, the Commission, a quorum being 
present and having considered the record, 

FINDS THAT: 

(1) Due public notice has been given and the Commission has jurisdiction of this case 
—-—-^^ and its subject matter. 

^ j " ^ ^ ^ (2) Tri&sapplicants, Pendragon Energy Partners, Inc. and J. K. Edwards Associates, 
Inc. u'Pendragon"). pursuant to Rule (3) of the Special Rules and Regulations for 

" , the(B asin-Fruitland Coal Gas PooLsit forth in Oil Conservation Division 
i ^ ^ + € ^ ( | ^ D i v i s i o n " ) Order No. R-8768, as amended, seek an order confirming that the 

following described wells, completed within the vertical limits of the WAW 
(S£ " H i £ Fruitland Sand-Pictured Cliffs Gas Pool ("Pendragon Chaco and Chaco Limited 

Wells") or the Basin-Fruitland Coal Gas Pool ("Whiting Fruitland Coal Wells"), 
are producing from the appropriate common source of supply and for such further 
relief as the Commission deems necessary: 

Pendragon Chaco Wells 

Operator Well Name & 
API Number 

Well Location 
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Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Chaco No. 1 1846' FNL & 1806' FWL, Unit F, 
(API No. 30-045-22309) Section 18, T-26N, R-12W 

Chaco No. 2R 1850' FSL & 1850' FWL, Unit K, 
(API No. 30-045-23691) Section 7, T-26N, R-12W 

Chaco No. 4 
(API No. 30-045-22410) 

Chaco No. 5 

790' FNL & 790' FWL, Unit D, 
Section 7, T-26N, R-12W 

790' FSL & 790' FEL, Unit P, 
(API No. 30-045-22411) Section 1, T-26N, R-13W 

Chaco Limited No. 1J 1850' FSL & 1750' FWL, Unit K, 
(API No. 30-045-25134) Section 1, T-26N, R-13W 

Chaco Limited No. 2J 790' FNL & 1850' FEL, Unit B, 
(API No. 30-045-23593) Section 1, T-26N, R-13W 

Operator 

Whiting Fruitland Coal Wells 

Well Name & Well Location 
API Number 

Whiting Petroleum Corp. Gallegos Fed 26-12-6 No. 2 
(API No. 30-045-28898) 

Whiting Petroleum Corp. Gallegos Fed. 26-12-7 No. 1 
(API No. 30-045-28899) 

Whiting Petroleum Corp. Gallegos Fed. 26-13-1 No. 1 
(API No. 30-045-28881) 

Whiting Petroleum Corp. Gallegos Fed. 26-13-1 No. 2 
(API No. 30-045-28882) 

Whiting Petroleum Corp. Gallegos Fed. 26-13-12 No. 1 
(API No. 30-045-28903) 

886' FSL & 1457' FWL, Unit N, 
Section 6, T-26N, R-12W 

2482' FSL & 1413' FWL, Unit K, 
Section 7, T-26N, R-12W 

828' FNL & 1674' FEL, Unit B, 
Section 1.T-26N, R-13W 

1275' FSL & 1823' FWL, Unit N, 
Section 1.T-26N, R-13W 

1719' FNL & 1021' FEL, Unit H, 
Section 12,T-26N, R-13W 

(3) Whiting Petroleum Corporation and Maralex Resources, Inc. (hereinafter referred to 
as "Whiting") appeared at the hearing in opposition to the application. Whiting claimed that the 
Pendragon Chaco and Chaco Limited Wells are producing: n 

a) gas from a sandstone interval located within the FruitlandTormation; and 

b) coal gas from the Basin-Fruitland Coal Gas Pool because ofthe establishment 
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of communication between the Basin-Fruitland Coal and WAW Fruitland 
Sand-Pictured Cliffs Gas Pools. 

(4) All eleven wells that are the subject of this application are located within an area 
(hereinafter referred to as the "Subject Area") that comprises: 

TOWNSHIP 26 NORTH, RANGE 12 WEST, NMPM 
Section 6: W/2 
Section 7: W/2 
Section 18: NW/4 

TOWNSHIP 26 NORTH, RANGE 13 WEST, NMPM, 
Section 1: All 
Section 12: N/2 

(5) The Subject Area is located within the horizontal boundaries of the Basin-Fruitland Coal 
Gas Pool created by Division Order No. R-8768-of-the Oil Conservation Division (hereinafter 
referred to as "tho Divioion") dated October 17, 1988. The vertical limits of this pool, as defined by 
Ordering Paragraph (1) of Order No. R-8768, encompass :̂ 

... all coal seams within the equivalent of the stratigraphic interval from a 
depth of approximately 2,450 feet to 2,880 feet as shown on the Gamma 
Ray/Bulk Density log from Amoco Production Company's Schneider Gas 
Com "B" Well No. 1 located 1110 feet from the South line and 1185 feet 
from the West line of Section 28, Township 32 North, Range 10 West, 
NMPM, San Juan County, New Mexico. 

(6) The Subject Area is also located within the horizontal boundaries of the WAW 
Fruitland Sand-Pictured Cliffs Gas Pool. The vertical limits of this pool encompass all of the 
Pictured Cliffs FormatipnJChrierNo. R-4260 dated February 22, 1972) and all the sandstone 
intervals ofthe Fmitlan^Tolfrtation (Order No. R-8769 dated October 17, 1988). 

A 
(7) Pendragon and Whiting received assignments of oil and gas leases in the Subject 

Area from common grantors, Robert Bayless ("Bayless") and Merrion Oil and Gas Corporation 
("Merrion"), during the period from 1992 through 1994. 

a) The assignments of rights, in pertinent part, to Whiting are as follows: 

Operating rights from the surface ofthe earth to the base of the Fruitland 
(Coal Gas) Formation subject to the terms and provisions of that certain 
Farmout Agreement dated December 7, 1992 by and between Merrion Oil 
& Gas et al., Robert L. Bayless, Pitco Production Company, and Maralex 
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Resources, Inc. 

b) The assignment of rights to Pendragon, in pertinent part, are as follows: 

Leases and lands from the base of the Fruitland Coal Formation to the 
base of the Pictured Cliffs Formation. 

iaca Wells follows: (8) A brief history of the Pendragon Chacô  

a) The Chaco Well No. 1 was drilled by Merrion and Bayless in FebruaryL" 
1977 to test the Pictured Cliffs Formation. The well was perforated and 
completed in the Pictured Cliffs Formation from a depth of 1,113' to 
1,139'. The well initially tested in this interval at a rate of approximately 
342 MCFGD, 0 BOPD and 0 BWPD. In January, 1995, J. K. Edwards & 
Associates, Inc. ("Edwards") became operator of the well. In January, 
1995, the well was fracture stimulated in the perforated interval. In 
January, 1996, Pendragon became operator of the well. 

b) The Chaco Well No. 2R was drilled by Merrion and Bayless in OctobejL^ 
1979 to test the Pictured Cliffs Formation. The well was perforated afficr 
completed in the Pictured Cliffs Formation from a depth of 1,132' to 
1,142'. The well initially tested in this interval at a rate of approximately 
150 MCFGD, 0 BOPD and 0 BWPD. In January, 1995, Edwards became 
operator of the well. In January, 1995, the well was fracture stimulated in 
the perforated interval. In January, 1996, Pendragon became operator of 
the well. 

c) The Chaco Well No. 4 was drilled by Merrion and Bayless in ApriM 977 
to test the Pictured Cliffs Formation. The well was perforated anci * 
completed in the Pictured Cliffs Formation from a depth of 1,163' to 
1,189'. The well was initially tested in this interval at a rate of 
approximately 480 MCFGD, 0 BOPD, and 0 BWPD. In January, 1995, 
Edwards became operator ofthe well. In January, 1995, the well was 
acidized with 500 gallons 7 XA percent HC1. In May, 1995, the well was 
re-perforated in the interval from 1,163' to 1,189' and fracture stimulated 
in this interval. In January 1996, Pendragon became operator of the well. 

d) Merrion and Bayless drilled the Chaco Well No. 5 in April 197\Jo test 
the Pictured Cliffs Formation. The well was perforated and completed in 
the Pictured Cliffs Formation from a depth of 1,165' to 1,192'. The well 
initially tested in this interval at a rate of approximately 1029 MCFGD, 0 
BOPD and 0 BWPD. In May 1979, the well was fracture stimulated in 
this interval. In January, 1995, Edwards became operator of the well. In 
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January 1995, the well was re-perforated in the interval from 1,165' to 
1,192' and was fracture stimulated in this interval. In January 1996, 
Pendragon became operator of the well. 

e) The Chaco Limited Well No. 1J was drilled by Merrion and Bayless in 
April 1982 to test the Pictured Cliffs Formation. The well was perforated 
and completed in the Pictured Cliffs Formation from a depth of 1,200' to 
1,209'. The well initially tested in this interval at a rate of approximately 
10 MCFGD, 0 BOPD and a trace of water. In January, 1995, Edwards 
became operator of the well. In January, 1995, the well was acidized with 
500 gallons 7 lA percent HC1. In January 1996, Pendragon became 
operator of the well. 

f) The Chaco Limited Well No. 2J was drilled by Merrion and Bayless in 
September 1979 to test the Pictured Cliffs Formation. The well was 
perforated and completed in the Pictured Cliffs Formation from a depth of 
1,186' to 1,202'. The well initially tested in this interval at a rate of 
approximately 208 MCFGD, 0 BOPD and 4 BWPD. In October, 1979, 
the well was fracture stimulated in this interval. In January, 1995, 
Edwards became operator ofthe well. In January, 1995, the well was 
acidized with 500 gallons 7 lA percent HC1. In January, 1996, Pendragon 
became operator of the well. 

(9) A brief history of the Whiting Fruitland Coal Wells follows: 

a) Maralex drilled the Gallegos Federal 26-12-6 No. 2 in December 1992 to 
test the Basin-Fruitland Coal Gas Pool..The well was perforated and 
completed in the Fruitland CcMfroln^aeptrrof 1,138' to 1,157'. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator ofthe well. 

b) Maralex drilled the Gallegos Federal 26-12-7 No. 1 in December 1992 to 
test the Basin-Fruitland Coal Gas Pool. The-well was perforated and 
completed in the Fruitland C c ^ f o i n W e t ^ o f 1,131' to 1,150'. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator of the well. 

c) Maralex drilled the Gallegos Federal 26-13-1 No. 1 in December 1992 to 
test the Basin-Fruitland Coal Gas Pool. The well was perforated and 
completed in the Fruitland Co^roma%epfrToTl,158' to 1,177'. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator of the well. 
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d) Maralex drilled the Gallegos Federal 26-13-1 No. 2 in December 1992 to 
test the Basin-Fruitland Coal Gas Pool. The well was perforated and 
completed in the Fruitland Coa5^n^1aQ^ptf^to?T,047, to 1,208*. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator of the well. 

e) Maralex drilled the Gallegos Federal 26-13-12 No. 1 in December 1992 to 
test the Basin-Fruitland Coal Gas. Pool. The well was perforated and 
completed in the Fruitland Coa^o1n<a^etjmiofyi,178' to 1,197*. The well 
was subsequently fracture stimulated in this interval. In September 1995, 
Whiting became operator of the well. 

Geologic Issues 
Fruitland Sand vs. Pictured Cliffs Sand 

(10) Related geologic issues are raised by the application: the proper means for 
determining the limits ofthe pools and formations at issue, and the effect on this analysis, if any, 
of integration or interfingering of different rock types. 

(11) In its Chaco Wells No. 1, 4 and 5 and its Chaco Limited Well No. 2J, Pendragon is 
producing from two separate sandstone intervals, hereinafter referred to as the "Upper Sandstone" 
and "Lower Sandstone" intervals. In its Chaco Well No. 2R and Chaco Limited Well No. IJ, 
Pendragon is producing only from the "Lower Sandstone" interval. It is the position of Pendragon 
that the top of the Pictured Cliffs Formation occurs at or above the top of the Upper Sandstone. 

(12) The perforated intervals in each of the Pendragon Chaco Wells are as follows: 

"Upper Sandstone" "Lower Sandstone" 
Well Name & Number Perforations Perforations 

Chaco Well No. 1 1,113'-1,119* 1,134'-1,139* 
Chaco Well No. 4 1,163-1,166' 1,173-1,189' 
Chaco Well No. 5 1,165'-1,169* 1,174'-1,192* 
Chaco Limited Well No. 2J 1,186'-1,188' 1,200'-1,202* 
Chaco Well No. 2R None 1,132'-1,142* 
Chaco Limited Well No. 1J None 1,200*-1,209' 

(13) Whiting agrees that the "Lower Sandstone" interval is within the Pictured Cliffs 
Formation; however, it contends that the top of the Pictured Cliffs Formation is the top of the 
"Lower Sandstone" interval and the Upper Sandstone is within the Fruitland Coal Formation. It 
is on this basis that Whiting contends that Pendragon is producing from perforations in the 
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Fruitland Coal Formation in its Chaco Wells Nos. 1, 4 and 5 and its Chaco Limited Well No. 2J. 

(14) The parties have stipulated that the Pictured Cliffs Formation was deposited in a 
marine environment and the Fruitland Coal Formation was deposited in a non-marine or 
terrestrial environment. 

l f>5^ For the reasons set forth below, we find that the preponderance of the geologic 
evidence establishes that the Pendragon Chaco and Chaco Limited Wells are 
completed in the Pictured Cliffs Formation <tnd producing from tho appropriate -

1 cbinJn source uf supply. 

/ "7 (r6JThe preponderance, of the geologic evidence also establishes that̂ he Lowor and~ 
upper Sandstone 4& marine i ^ ^ ^ ^ a ^ m u s appropriately considered a part ofthe 
Pictured Cliffs Formation. In thp, Subject Area, the Uppei1 Sdiidstune appear ab a— 

CT» 1 irriP irtSiTTai r.hnw.linr. nntiri |jrVflTri^"fe^H^^nfmrnximntply 11 fi' rt triwnrri thr 
f-t*T uuiilicasl wlieie it coalesces irilo the fflain body uf the PiUmcd Cliffa Formation. 

The Upper Sandstone in the Subject Area cannot be differentiated from the main 
body of the Pictured Cliffs Formation. 

(fSH In the late Cretaceous period in what was to become the San Juan Basin, sediments 
werVaeposrted contemporaneously in variouslenvjjonments. The Kirtland Formation 
accumulated in an alluvial plain, the Fmitlanq^Formation accumulated on a coastaLplain with 
swamps and bogs, the Pictured Cliffs Formation accumulated in primarily a barrier -beach setting, 
while the Lewis Shale represents muds and storm-carried sands offshore ofthe Pictured Cliffs 
barriep-bê ch trend. 

fNi^ Pendragon's isopach map of the Upper Sandstone, Exhibits , shows this 
bar marine littoral environment with sandstone along the ancient shoreline trending in a 

northwest to a southeast direction. Pendragon's Exhibits also show that the Upper 
Sandstone occurs in a continuous sheet that coalesces into the main bodyjjgSEgrof the Pictured 
Cliffs Formation as it trends from the shoreline environment on the southwest toward the center 
of the San Juan basin to the northeast. 

-Mr JAs the ancient shoreline moved to the northeast, each of the environments of 
deposition shifted. At a single location a well bore presents the familiar vertical sequence of 

formations. 

(20) In the Subject Area, tongues of Pictured Cliffs sandstone thin in a landward 
direction and thicken in a seaward direction and ultimately merge with the main body of the 
Pictured Cliffs Formation. These tongues "interfinger" or integrate with other rock types in the 
Subject A ren^ forming thr TTpprr flnnriitnnr nnd the T nwpr Sandstone 
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{^/) In its Order No. R-8768, the Division defined the vertical limits of the Basin 
and Coal Gas Pool as all coal seams within the equivalent ofthe stratigraphic interval from 

a depth of approximately 2450 feet to 2880 feet as shown on the well log from the Amoco 
Schneider Gas Com "B" Well No. 1. The pick for the base ofthe pool in Order No. R-8768 is 
the top ofthe Pictured Cliffs Formation. The pick is also the break between marine and non-
marine sediments. It is undisputed that the coal or shale layers occurring below the stratigraphic 
pick set forth in Order No. R-8768 would not be included in the Basin Fruitland Coal Gas Pool 
or in the Fruitland Coal Formation. 

interval between the top of the Upper Sandstone and the top of the main body 
>f the Pictured Cliffs is composed of a variety of rock types including marine sandstones, silt 

stones, shales, and thin coals. It has been the long-standing and accepted custom and practice of 
industry and the various regulatory agencies, including the Division in Order No. R-8768, to 
place this entire interval within the Pictured Cliffs Formation. This industry and regulatory 
agency practice conforms to the standards of the North American Stratigraphic Code and the 
International Stratigraphic Guide. ^ U U t j J j 

"2. f$3) The evidence presented by Pendragon establishes thit over the years approximately 
34 wells within approximately 2.5 miles of the Pendragon ChacoflWells were actually perforated 
in the Upper Sandstone in conjunction with other Pictured Cliffs intervals and reported by the 
numerous different operators of those wells as Pictured Cliffs completions, consistent with the Q (^A/u 
picks for the top of the Pictured Cliffs for the Chaco Plant No. 1 and the Pendragon Chac^JveTfs . • ^ V - j 
(Exhibit N-61). The evidence also establishes that those reported completions were accepted by Lj^***^{J 
the Division and the Bureau of Land Management and that industry and geologists have placed 
substantial reliance on those reported completions as Pictured Cliffs completions for nearly thirty 
years. .. ^> 

w ^ 3 J In a written statement provided to the Sivioion in conjunction with its hearing in 
Case No. 11996, Merrion, the assignor of the interests in both the Fruitland Coal Formation to 
Whiting and Pictured Cliffs Formation to Pendragon, indicated it concurred with Pendragon in its 
identification of the Upper Sandstone interval and the historic recognition of that interval as 
Pictured Cliffs by Merrion and other operators in the area. (Exhibit N-43.) Merrion further 
stated that the Pendragon Chaco Wells are appropriately perforated in the Pictured Cliffs 
Formation and that it had no intention of conveying to Pendragon wells that were perforated in 
other zones. Merrion also stated that it never intended to farm-out to Whiting the rights to zones 
where the Pendragon Chaco Wells were perforated. <chcck - was this admitted?^ — 

"2^i (^^" Thus, the identification and utilization of the Upper Sandstone tongues to establish 
the vertical boundaries ofthe Pictured Cliffs Formation by industry, governmental regulatory 
agencies and the parties or their successors-in-interest is a long-established custom and practice. 
Such custom and practice is to be accorded significant weight. 
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l P a g e \ s s 
( ~2-<~> J Whiting asserted during the hearing of this matter that the Upper Sandstone interval 
Nvas <ieposited in a non-marine, crevasse-splay deposit, resulting from a large, sediment-laden 

river breaking through its natural boundaries during a flood stage and spreading clean, well-
sorted sâ rd-ovxr an area more than sixteen-miles long and up to three-miles wide parallel to the 

\<^A/T shorgrme^Whiting contended that peat-forming coals occur only at distances significantly inland 
Y offhe beach and shore-face sands of the Pictured Cliffs Formation and therefore the Upper 

/Sandstone in the Subject Area was most likely the product of non-marine sediments. However, 
the witness's cross-section exhibit, Exhibit WA-3, showed that coals were also formed or 

5 6 J deposited within the Pictured Cliffs Formation. 

(27) Whiting's expert geologist testified that it was also possible that the disputed 
interval was deposited as a washover fan. However, the washover fan depositional mechanism 
involves wave-dominated action, consistent with the accepted geologic definitions of a marine 
depositional mechanism. Such a theory also supports a conclusion that the Upper Sandstone was 
deposited in a marine environment. 

(28) Pendragon presented aerial photographs of modern deposits of sands comparable in 
mode of deposition and areal extent to the Upper Sandstone located in the marine lagoonal areas 
behind barrier islands, thus demonstrating the validity of the depositional model. Pendragon 
demonstrated using these exhibits that these sands are wave and tidal-current dominated deposits, 

^^and further showed that the seaward beach of a barrier island is not to be confused with the true 
-4*&&fe&5noreline which lies behind the island. 

(29) The core analysis for the Lansdale Federal No. 1 located in the SE/4 of Sec. 7, T-26-
N, R-12-W establishes that grain size and sorting throughout the Upper Sandstone is uniform, 
consistent with a marine depositional environment. The physical descriptions of the sand 
appearing in the Upper Sandstone and the Lower Sandstone are grey, fine-grained with little 
variation in clay content, consistent with a marine sand that has been laterally transported by 
currents and waves to the point where the energy available sorts the sand into uniform size. 
Sand-sorting characteristics of this sort are not consistent with a fluvial deposit with graded 
bedding coarsening downward. This ovidoncc fmlliei supports llie tunc fusion that the upper— 
lungSe'ls1 PlClliied Cliffs sundatono. 

(30) Pendragon presented evidence that the Spontaneous Potential ("SP") readings on 
electrical logs are much greater in the Pictured Cliffs Formation, which was deposited in a 
marine setting, than in the Fruitland sands, which were deposited in a fluvial, fresh water 
environment. Pendragon demonstrated that the SP readings for the Upper Sandstone were 
comparable or identical to those ofthe Lower Sandstone and were much greater than those of the 
Fruitland sands. [Examples of this fact were found on the geological cross-section prepared by 
Whiting's expert geologist. See Exhibit No. 

(31) The SP map of the Pictured Cliffs introduced by Whiting, Exhibit WA-9, showed 
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40 to 80 millivolt SP development in the Chaco area.(The cross-section exhihitWrnonstrate.d 
that the disputed interval also showed 40 to 80 millivolts SP, even though it was interpreted by 
Whiting's expert geologist to be Fruitland sandstone, and all other Fruitland sands on his cross-
section showed only zero to less than 10 millivolts. Additional testimony established that 40 to 
80 millivolts is a significantly higher range than is typically associated with SP development in a 
fresh-water depositional environment and is more characteristic of the SP development in the 
Pictured Cliffs intervals observed on the well logs and cross-sections for the Pendragon Chaco 
Wells. F̂he geologic evideBce also established that Pictured Cliffs sandstones have higher-SP_ 
r l p v e l p p m p n t h p n n r . n thr»y nw i1r.jniki1i-.il i n A r k-tVniH ni'HI' in^ H I V M " U I I M l 1 T l l j ' l I 'V i l l ' l h '„ 

t..rthpr ciipp^rta Th* i am lmii.n ti, ,t ihr Hiopi.t^ i ^ r ' ^ l is PHnr n i H i f f i innrlrHn° that vm 
depositeTrin a marine environment— 

(32) Thus,1 Whiting failed to establish by a preponderance of the evidence the existence 
of any crevasse splay or any depositional materials indicative of a sand-laden flood. Moreover, 
there is no evidence of the transporting river or river channel, the thinning of sand deposits in 
both directions at right angles to the river, adjacent deltaic deposits or any other non-marine 
mechanism with the capability of forming the thin, but areally extensive, sand of the dimensions 
seen in the Upper Sandstone. -A-vailablo core analysis data sliuwed no characteristics consistent 
Or^h- i l i iv i^ l qVpositirmal rnatpri i lc n rmnnhnni rg 

^32"J J^T Whiting contends that the top ofthe first "massive" sandstone below the lowermost 
coaiof the Fruitland Coal Formation shouldjjgjhe basis for picking the top of the Pictured Cliffs 
Formation. Whiting presented testimony amlan exhibitj^upport its contention that the 
operators of approximately one hundred additional wells outside the Subject Area had identified V <---> 
the top of the massive Pictured Cliffs Sandstone as the vertical boundary between the Pictured 
Cliffs and Fruitland Coal Formations. However, Whiting failed to present^^- additional 
evidence establishing whether the Upper Sandstone interval was present in any of the wells 
identified. Similarly, Whiting failed to show that any operator identified the top of the Pictured 
Cliffs sandstone as the massive sand in those areas where tongues ofthe Pictured Cliffs are 
known to exist. The geologic testimony and evidence shows that such a definition has little 
support in the geologic literature and thatjbe arbitrary andomdefjned term "massive" makes its 
applictuiori ignpractical. Tt nppmn tint it i ' lfiirV ""mmfff i f f iparff i^ contact between the-, 

nli t lnnT^nH^-Pirl i irwl CMfTn Formations at thp tnp o f thp highpst nphmmnrpha-major hearing 

dstefle^-Conscqucntly, Um mere widely accepted tcclmical definition of Pictuied Cliffs-— 
ridsfmip nmrffn'T ^'h^lhrr Ihf Fm-mntinn in of marine rlppantioji 

Engineering Issue 

(34) Whiting, the owners and operators ofthe Whiting Fruitland Coal Wells, and 
Pendragon, the owner and operator of the Pendragon Chac6~\H^. and Chaco Limited Wells, 
each contend that the other's well stimulation treatments established communication between 
their separately owned Formations. Both parties contend that, as a result, their wells are 
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experiencing interference and that gas is being produced out of zone. 

(35) The production history of the Pendragon Chaco and Chaco Limited Wells is 
summarized as follows: 

Pre-Acidization or Post-Acidization or 
Initial Production Fracture Stimulation Fracture Stimulation Current • 

Well No. (Original Completion) Production Production Production 

Chaco No. 1 80 MCF/D 0 MCF/D 250 MCF/D 165 MCF/D 
Chaco No. 2R 70 MCF/D 0-15 MCF/D 90 MCF/D 120 MCF/D 
Chaco No. 4 200 MCF/D 0 MCF/D 425 MCF/D 200 MCF/D 
Chaco No. 5 190 MCF/D 0 MCF/D 370 MCF/D 210 MCF/D 
Chaco Ltd. . IJ 11 MCF/D 0-10 MCF/D 0-10 MCF/D 0-10 MCF/D 
Chaco Ltd. 2J 30 MCF/D 0-10 MCF/D 0-10 MCF/D 0-10 MCF/D 

he production history ofthe Whiting Fruitland Coal Wells is summarized as follows: 

85 MCF/D 
124 MCF/D 
26 MCF/D 
51 MCF/D 

195, MCF/D 

733 MCF/D 
1CF/D 

383 Mt 
150 MCF/D 
350 MCF/D 

(37) ThelfracTture"slimu^ on both the Pendragon Chaco Wells 
by Pendragon and the Whiting Fruitland Coal Wells by Whiting established communication 
between the Fruitland Coal Formation and the Pictured Cliffs Formation. ~ ~ 

(3irTT'r^timuI5fon^ferlQfcn WHIting Fruitland Coal VfeVfein 199l}e'feated near-
wellbore communication channels oetween the Fruitland Coal ancflfh^red Cliffs Formations. At 
the time, the gas in the Pictured Cliffs Formation was nearly depleted and very little gas could 
escape to the Fruitland Coal Formation, unless the Whiting Fruitland Coal Wells were operated 
under extremely low pressures. On the other hand, the adsorbed gas in the Fruitland Coal 
Formation stayed within the coal matrices<|until& the pressure was lowered enough through the 
dewatering process for the gas t o § d^sorb^ 

• 

(39) After the dewatering process, substantial amounts of adsorbed gas escaped from the 
coal matrices, especially in the near-wellbore region where pressure was IOWTAS a result, the 
Whiting Fruitland Coal Wells began their commercial gas production. The desorbed gas moving 
toward the Whiting Fruitland Coal Wells may have migrated to the Pictured Cliffs Formation 
through the communication channels near the Whiting Fruitland Coal Wells if the local pressure 
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in the Pictured Cliffs Formation was lower than that in 
Pictured Cliffs Formation may have migrated to the Frui\land Coal Formation through the 
communication channels if the production pressures at theVWhiting Fruitland Coal Wells were 
low. However, these possible gas migrations were not significant, as evidenced by steady gas 
production from the Pendragon Chaco Wells. 

(40) In 1995, after three years ofthe de 
— Fruifland Gao Wdli> ix^ibijedjrs^ usual piessui 

t̂ering process, the 
Urease as a tesult 

?Q3 near thi 
Hhc dowatciing and, with 

rcasod proocuro, mSPed̂ Swarâ uTe Pendragon Chaco Wells. At the edge of the resulting 
gas bubble, the gas pressure in the Eruifland Coal Formation was probably higher than the 
adjacent pressure in theljbwoTtm^^n^\)^e^p /ea'of^h relatively high pressure contrast,*, 
appears that the thin capillary rjan^r^^a^roRenVallowing gas migration between the two zones 
which explains the unusual pressure readings in lln Piiluicd Cliffs ruinutiuu. 

(41) Pendragon performed fracture stimulation treatments on the Pendragon Chaco Wells 
in 1995. The post-treatment gas production from the Pendragon Chaco Wells indicates that the 
stimulation work performed by Pendragon successfully broke into some high-pressure gas 
compartments^ ^ ^ ^ ^ 

(42) One possibility is that the hydraulic fractures were extended upward to the Fruitland 
Coal Formation and generated a gas highway to the gas bubble. Pendragon's experts vigorously 
denied this possibility. Instead, they asserted that an additional gas compartment, the so-called 
"third bench," exists below the perforations in the Pendragon Chaco Wells. The evidence does 
not support this assertion. No "third bench" has been reported previously throughout the San 
Juan region, and there is no geological evidence of this kind of/Formation. Furthermore, there is 
no scientific basis for believing that fractures moved downward into the "third flench" but not 
upward into the Fruitland Coal Formation. Therefore, the most reasonable explanation of the 
sudden significant increases in production following the fracture stimulation treatments $tfas that 
the hydraulic fractures penetrated into the gas bubble established in the Fruitland Coal ^ 
Formation. 

(43) Pendragon also asserted that the fracture stimulation treatments increased 
production in the Pendragon Chaco Wells by counteracting the effects of reservoir damage 
caused by (a) scale precipitation, (b) water blockage, and (c) migration of clay fines. As the 
original Pictured Cliffs gas was relatively dry, however, it is unlikely that the Pendragon Chaco 
Wells suffered from significant reservoir damage of this type. 

(44) The BTU analysis ofthe gas from the Pendragon Chaco Wells supports the 
conclusion that the fracture stimulation treatments of these wells in 1995 established 
communication with the Fruitland Coal Formation. Whiting showed tharnydrocarbon liquids 
content of the gas from the Pendragon Chaco Wells was slightly reducertfrom 1988 to 1995 and 

significantly reduced from 1995 to 1997. 

42 
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(45) Both Pendragon and Whiting presented volumetric and material balance 
calculations. Although the calculation procedure is well documented in many textbooks, the HAUL* 
procedure nsH in their calculation and arguments failed to adequately describe the dynamics of 
the continuous communications between the two zones and the waiei nioveiire»ts. 

(46) Expert witnesses for both Pendragon and Whiting presented their own opinions on 
the effects of the fracture stimulation treatments in the Whiting Fruitland Coal Wells and the 
Pendragon Chaco Wells based on their own theorieaand models. Many input values for key 
parameters were questionable. BothXmulator|^ria\^ good reputation for assisting in the design 
of fracturing jobs, but it is easy to manipulate them incorrectly. In a case like this, their results 
are too exaggerated to be reliable. / ^ & J L ^ 4 t £ C v 4v 

(47) The acid stimulation treatments performed by Pendragon on the Chaco Limited 
Wells No. IJ and 2J in 1995 did not alter these wells' rates of production. These treatments did 
not establish communication between the Pictured Cliffs Formation and the Fruitland Coal 
Formation. 

(48) The gas now capable of production from the Pendragon Chaco Wells No. 1, 2R, 4, 
and 5 is: (1) gas originally in place in the Pictured Cliffs Formation; (2) gas from the Fruitland 
Coal Formation that has migrated to the Pictured Cliffs Formation through fractures around the 
Pendragon Chaco Wells; and (3) gas produced from the Fuitland Coal Formation^fnrough 
fractures around the Whiting Fruitland Coal Wells. 

(49) The Pendragon Chaco Wells depleted the Pictured Cliffs Formation 
fracture stimulation treatments performed on the wells in 1995. 

(50) Pendragon Chaco Wells No. 1, 2R, 4, and 5 have already produced their fair share 
of the gas in the Pictured Cliffs Formation. 

IT IS THEREFORE ORDERED THAT: 

(1) Pursuant to the application of Pendragon Energy Partners, Inc., and J. K. Edwards 
Associates, Inc., it is determined that the following described wells are perforated within the 
Pictured Cliffs Formation, WAW Fruitland Sand-Pictured Cliffs Gas Pool- Itis further 
determined that the following described wells are [a}«j7f producing froffffhe WAW Fruitland 
Sand-Pictured Cliffs Gas Pool and the Basin-Fruitland Coal Gas Pool, San Juan County, New 
Mexico: 

Operator Well Name & 
API Number 

Well Location 

Pendragon Energy Partners, Inc. Chaco No. 1 1846' FNL & 1806' FWL, Unit F, 
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Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

V(API No. 30-045-22309) • Section 18, T-26N, R-12W 

Chaco No. 2R 185 0' FSL & 185 0' FWL, Unit K, 
&{AF\ No. 30-045-23691) <c Section 7, T-26N, R-12W 

Chaco No. 4 790' FNL & 790' FWL, Unit D, 
4-(API No. 30-045-22410) <. • Section 7, T-26N, R-12W 

Chaco No. 5 790' FSL & 790' FEL, Unit P, 
<~(API No. 30-045-22411) << Section 1, T-26N, R-13W 

(2) It is further determined that the following described wells are perforated within and 
producing solely from the Pictured Cliffs Formation, WAW Fruitland Sand-Pictured Cliffs Gas 
Pool: 

Operator Well Name & 
API Number 

Well Location 

Pendragon Energy Partners, Inc. Chaco Limited No. 1J 1850' FSL & 1750' FWL, Unit K, 
->>(API No. 30-045-25134) Section 1, T-26N, R-13W 

Pendragon Energy Partners, Inc. Chaco Limited No. 2J 790' FNL & 1850' FEL, Unit B, 
£~(API No. 30-045-23593) f Section 1, T-26N, R-13W 

(3) It is further determined that the following described wells are producing froi^meT^asin-
Fruitland Coal Gas Pool and the WAW Fruitland Sand-Pictured Cliffs Gas Pool: 

Operator 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Whiting Petroleum Corp. 

Well Name & 
API Number 

Gallegos Fed 26-12-6 No. 2 
(API No. 30-045-28898) 

Gallegos Fed. 26-12-7 No. 1 
(API No. 30-045-28899) 

Gallegos Fed. 26-13-1 No. 1 
(API No. 30-045-28881) 

Gallegos Fed. 26-13-1 No. 2 
(API No. 30-045-28882) 

Well Location 

886' FSL & 1457' FWL, Unit N, 
Section 6, T-26N, R-12W 

2482' FSL & 1413' FWL, Unit K, 
Section 7, T-26N, R-12W 

828' FNL & 1674' FEL, Unit B, 
Section 1,T-26N, R-13W 

1275' FSL & 1823' FWL, UnitN, 
Section 1.T-26N, R-13W 

Whiting Petroleum Corp. Gallegos Fed. 26-13-12 No. 1 
(API No. 30-045-28903) 

1719'FNL & 1021'FEL, UmtH, 
Section 12, T-26N, R-13W 
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(4) Pendragon is hereby ordered to shut-in its Chaco Wells No. 1, 2R, 4 and 5 until such 
time as the Division approves a method for either putting them back into production or plugging 
them. A . / 

(5) Inasmuch as Whiting's wells are producing from the already depleted WAW n 
Fruitland Sand-Pictured Cliffs Gas PooLao woll a3 the g-asiii-FiuiHand Coal Ga î̂ aaL^Whiting s 
wells are not to be shut-in. 

(6) Jurisdiction is hereby retained for the entry of such further orders as the Commission 
may deem necessary. 

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

STATE OF NEW MEXICO 
OIL CONSERVATION COMMISSION 

JAMI BAILEY, Member 

ROBERT LEE, Member 

LORI WROTENBERY, Chairman 

S E A L 



STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION COMMISSION 

IN THE MATTER OF THE HEARING DeNovo 
CALLED BY THE OIL CONSERVATION Case No. 11996 
COMMISSION FOR THE PURPOSE OF Order No. R-11133-A 
CONSIDERING: 

APPLICATION OF PENDRAGON ENERGY PARTNERS, INC. 
AND J. K. EDWARDS ASSOCIATES, INC. 
TO CONFIRM PRODUCTION FROM 
THE APPROPRIATE COMMON SOURCE OF SUPPLY, 
SAN JUAN COUNTY, NEW MEXICO. 

ORDER OF THE COMMISSION 

BY THE COMMISSION: 

This case came on for hearing at 9:00 a.m. on August 12, 1999, at Santa Fe, New 
Mexico, before the New Mexico Oil Conservation Commission ("Commission") and 
continued on August 13, 19, 20 and 21, 1999. 

NOW, on this day of , 2000, the Commission, a quorum being 
present and having considered the record, 

FINDS THAT: 

(1) Due public notice has been given and the Commission has jurisdiction of this 
case and its subject matter. 

(2) The applicants, Pendragon Energy Partners, Inc. and J. K. Edwards 
Associates, Inc. ("Pendragon"), pursuant to Rule (3) of the Special Rules and 
Regulations for the Basin-Fruitland Coal Gas Pool set forth in Oil 
Conservation Division ("Division") Order No. R-8768, as amended, seek an 
order confirming that the following described wells, completed within the 
vertical limits of the WAW Fruitland Sand-Pictured Cliffs Gas Pool 
("Pendragon Chacp-WejUs") or the Basin-Fruitland Coal Gas Pool ("Whiting 
Fruitland Coal Wfel$WApr°ducing from the appropriate common source of 
gupply and^iftv,im^^rryher relief as the Commission deems necessary: 

Pendragon Chaco Wells 

Operator Well Name & Well Location 
API Number 

Pendragon Energy Partners, Inc. Chaco No. 1 1846' FNL & 1806' FWL, Unit F, 
(API No. 30-045-22309) Section 18, T-26N, R-12W 
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Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Pendragon Energy Partners, Inc. 

Chaco No. 2R 
(API No. 30-045-23691) 

Chaco No. 4 
(API No. 30-045-22410) 

Chaco No. 5 
(API No. 30-045-22411) 

Chaco Limited No. 1J 
(API No. 30-045-25134) 

Chaco Limited No. 2J 
(API No. 30-045-23593) 

1850' FSL & 1850' FWL, Unit K, 
Section 7, T-26N, R-12W 

790' FNL & 790' FWL, Unit D, 
Section 7, T-26N, R-12W 

790' FSL & 790' FEL, Unit P, 
Section 1, T-26N, R-13W 

1850' FSL & 1750' FWL, Unit K, 
Section 1, T-26N, R-13W 

790' FNL & 1850' FEL, Unit B, 
Section 1.T-26N, R-13W 

Operator 

Whiting Fruitland Coal Wells 

Well Name & Well Location 
API Number 

Whiting Petroleum Corp. Gallegos Fed 26-12-6 No. 2 
(API No. 30-045-28898) 

Whiting Petroleum Corp. Gallegos Fed. 26-12-7 No. 1 
(API No. 30-045-28899) 

Whiting Petroleum Corp. Gallegos Fed. 26-13-1 No. 1 
(API No. 30-045-28881) 

Whiting Petroleum Corp. Gallegos Fed. 26-13-1 No. 2 
(API No. 30-045-28882) 

Whiting Petroleum Corp. Gallegos Fed. 26-13-12 No. 1 
(API No. 30-045-28903) 

886' FSL & 1457' FWL, Unit N, 
Section 6, T-26N, R-12W 

2482' FSL & 1413' FWL, Unit K, 
Section 7, T-26N, R-12W 

828' FNL & 1674' FEL, Unit B, 
Section 1, T-26N, R-13W 

1275' FSL & 1823' FWL, Unit N, 
Section 1, T-26N, R-13W 

1719' FNL & 1021'FEL, Unit H, 
Section 12, T-26N, R-13W , A 

(3) Whiting Petroleum Corporation and Maralex Resources, Inc. /'Whiting"), 
/Interest owners and operators of the Gallegos Federal 26-12-6 No. 2, 26-12-7 No. 1, 26-13-1 

/ N o . 1, 26-13-1 No. 2 and 26-13-12 No. 1 ("Whiting F ^ a n d Coal Wells'^Jppeared at the 
hearing in opposition to the applicationSjMfcpieseiit'uW^ 
the Pendragon Chaco Wells are producmgV^4 ^ t f ^ j * * * \ ^ 

a) ^ o m a sandstone interval located within the Fruitland formation; and 

b) coal gas from the Basin-Fruitland Coal Gas Pool because of the 
establishment of communication between the Basin-Fruitland Coal 
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and WAW Fruitland Sand-Pictured Cliffs Gas Poolsfwithin the ^ 
Pendragon Chaco WellsTjjiettbSies/^ 

(4) All eleven wells that are the subject of this application are located within an 
area (hereinafter referred to as the "Subject Area") that comprises: 

TOWNSHIP 26 NORTH, RANGE 12 WEST. NMPM 
Section 6: W/2 
Section 7: W/2 
Section 18: NW/4 

TOWNSHIP 26 NORTH. RANGE 13 WEST, NMPM, 
Section 1: All 
Section 12: N/2 

(5) The Subject Area is located within the horizontal boundaries of the Basin-
Fruitland Coal Gas Pool created by^p Division Order No. R-8768 dated October 17, 1988. 
The vertical limits of this pool, as defined by Ordering Paragraph (1) of Order No. R-8768, 

...all coal seams within the equivalent of the stratigraphic interval 
from a depth of approximately 2,450 feet to 2,880 feet as shown on 
the Gamma Ray/Bulk Density log from Amoco Production 
Company's Schneider Gas Com "B" Well No. 1 located 1110 feet 
from the South line and 1185 feet from the West line of Section 28, 
Township 32 North, Range 10 West, NMPM, San Juan County, New 
Mexico. 

f (6) Order No. R-8768 also established Special Rules and Regulations for the 
BasirfFruitland Coal Gas Pooyncfuding provisions for standard 320-acre gas spacing and ti*.:. 
proration units with wells fb-beiQcaxed no closer than 790 feet from the outer boundary of „ *t • ' 
the proration unit nor closer than 130 feet from any quarter section line nor closer than 10 
feet from any quarter-quarter section line or subdivision inner boundary. In addition, wells j 
are to be located in the NE/4 or SW/4 of a single governmental section.""; 

(7) The Subject Area is also located within the horizontal boundaries 
WAW Fruitland Sand-Pictured Cliffs Gas Pool. The vertical limits of this pool c6^^se2j^» 

^ t h e Pictured Cliffs formation (Order No. R-4260 dated February 22, 1972) and all the 
sandstone intervals of the Fruitland formation (Order No. R-8769 dated October 17,1988). 

["The WAW Fruitland Sand-Pictured Cliffs Gas Pool is currently governed by Division Rule "{ 
104.C, which requires standard 160-acre gas spacing and proration units with wells to be ; tJ -* 
located no closer than 790 feet from the outer boundary of the spacing unit nor closer than 
130 feet from any quarter-quarter section line or subdivision inner boundary."! 
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(8) yThe evidence presented by the parties in this case is generally in agreement 
that^endragon and Whiting received assignments of oil and gas leases in the Subject Area 
from common grantors, Robert Bayless ("Bayless") and Merrion Oil and Gas Corporation 
("Merrion"), during the period from 1992 through 1994. 

a) The assignments of rights, in pertinent part, to Whiting are as follows: 

Operating rights from the surface of the earth to the base of the 
Fruitland (Coal Gas) Formation subject to the terms and provisions 
of that certain Farmout Agreemenlydated December 7, 1992 by and 
between Merrion Oil & Gas eVal., Robert L. Bayless, Pitco 
Production Company, and Maralex Resources, Inc. 

b) The assignment of rights to Pendragon, in pertinent part, are as 
follows: 

Leases and lands from the base of the Fruitland Coal 
formation to the base of the Pictured Cliffs formation. 

(9) A brief history of the Pendragon Chaco Wr11"in dnnrrihrdiai-fnllnr--

a) Ihe Chaco Well No. 1 was drilled by Merrion and Bayless in 
~p February, 1977>̂ to test the Pictured Cliffs formation. The well was 

perforated and completed in the Pictured Cliffs formation from a 
depth of 1,113' to 1,139'. The well initially tested in this interval at 
a rate of approximately 342 MCFGD, 0 BOPD and 0 BWPD. In 
January, 1995, J. K. Edwards & Associates, Inc. ("Edwards") became 
operator of the well. In January, 1995, the well was fracture 
stimulated in the perforated interval. In January, 1996, Pendragon 
became operator ofthe w e ^ ( ^ 

b) jthe Chaco Well No. 2R was drilled by Merrion and Bayless in 
October, 1979^to test the Pictured Cliffs formation. The well was 
perforated and completed in the Pictured Cliffs formation from a 
depth of 1,132' to 1,142'. The well initially tested in this interval at 
a rate of approximately 150 MCFGD, 0 BOPD and 0 BWPD. In 
January, 1995, Edwards became operator ofthe well. In January, 
1995, the well was fracture stimulated in the perforated interval. In 
January, 1996, Pendragon became operator of the wellj^ (^^) 
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c) jhe Chaco Well No. 4 was drilled by Merrion and Bayless in April, 
1977yto test the Pictured Cliffs formation. The well was perforated 
and completed in the Pictured Cliffs formation from a depth of 1,163' 
to 1,189'. The well was initially tested in this interval at a rate of 
approximately 480 MCFGD, 0 BOPD, and 0 BWPD. In January, 
1995, Edwards became operator of the well. In January, 1995, the 
well was acidized with 500 gallons 7 Vz percent HC1. In May, 1995, 
the well was re-perforated in the interval from 1,163' to 1,189' and 
fracture stimulated in this interval. In January, 1996, Pendragon 
became operator of the welj)^^7^ 

d) tie Chaco Well No. 5 was drilled by Merrion and Bayless in April, 
197^/to test the Pictured Cliffs formation. The well was perforated 
and completed in the Pictured Cliffs formation from a depth of 1,165' 
to 1,192'. The well initially tested in this interval at a rate of 
approximately 1029 MCFGD, 0 BOPD and 0 BWPD. In May, 1979, 
the well was fracture stimulated in this interval. In January, 1995, 
Edwards became operator ofthe well. In January, 1995, the well was 
re-perforated in the interval from 1,165' to 1,192' and was fracture 
stimulated in this interval. In January, 1996, Pendragon became 
operator of the well) 

e) Ihe Chaco Limited Well No. 1J was drilled by Merrion and Bayless 
in April, 1982yto test the Pictured Cliffs formation. The well was 
perforated ancrcompleted in the Pictured Cliffs formation from a 
depth of 1,200' to 1,209'. The well initially tested in this interval at 
a rate of approximately 10 MCFGD, 0 BOPD and a trace of water. 
In January, 1995, Edwards became operator of the well. In January, 
1995, the well was acidized with 500 gallons 7 V2 percent HC1. In 
January, 1996, Pendragon became operator of the wellraftd— 

f) {the Chaco Limited Well No. 2J was drilled by Merrion and Bayless 
in September, 197^/to test the Pictured Cliffs formation. The well 
was perforated anct completed in the Pictured Cliffs formation from 
a depth of 1,186' to 1,202'. The well initially tested in this interval at 
a rate of approximately 208 MCFGD, 0 BOPD and 4 BWPD. In 
October, 1979, the well was fracture stimulated in this interval. In 
January, 1995, Edwards became operator of the well. In January, 
1995, the well was acidized with 500 gallons 7 Vi percent HC1. In 
January, 1996, Pendragon became operator of the well. 

(10) A brief history ofthe Whiting Fruitland Coal Wells 4o doacribcd aa follows: 
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a) (he Gallegos Federal 26-12-6 No. 2 was drilled by Maralex in 
December, 1992yo test the Basin-Fruitland Coal Gas Pool. The well 
was perforated and completed in the Fruitland Coal from a depth of 
1,138' to 1,157'. The well was subsequently fracture stimulated in 
this interval. In September, 1995, Whiting became operator ofthe 
we,,;*/ Q 

b) the Gallegos Federal 26-12-7 No. 1 was drilled by Maralex in 
December, 1992yto test the Basin-Fruitland Coal Gas Pool. The well 
was perforated and completed in the Fruitland Coal from a depth of 
1,131' to 1,150'. The well was subsequently fracture stimulated in 
this interval. In September, 1995, Whiting became operator ofthe 

^rKD 
c) |the Gallegos Federal 26-13-1 No. 1 was drilled by Maralex in 

December, 199Xvto test the Basin-Fruitland Coal Gas Pool. The well 
was perforated and completed in the Fruitland Coal from a depth of 
1,158' to 1,177'. The well was subsequently fracture stimulated in 
this interval. In September, 1995, Whiting became operator ofthe 
welf 

d) the Gallegos Federal 26-13-1 No. 2 was drilled by Maralex in 
December, 1992/to test the Basin-Fruitland Coal Gas Pool. The well 
was perforated and completed in the Fruitland Coal from a depth of 
1,047' to 1,208'. The well was subsequently fracture stimulated in 
this interval. In September, 1995, Whiting became operator of the 
well^and--

e) ŜTe Gallegos Federal 26-13-12 No. 1 was drilled by Maralex in 
December, 1992yto test the Basin-Fruitland Coal Gas Pool. The well 
was perforated and completed in the Fruitland Coal from a depth of 
1,178' to 1,197'. The well was subsequently fracture stimulated in 
this interval. In September, 1995, Whiting became operator of the 
well. 
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(16) Pendragon's isopacb^of 

<2r 

stoneGiong the shoreline trending tmm ajiojtnwest to^sg^east direct? 
ine littoral enviroruiien^Pendragon'sexhibit also eJkbUs^That the' 

jccurs in a continuous, sheetsggl that coalesces'int'o the main bodyor Pfcturetr'Criffs sani 
bench ofthe Pictured Cliffs formation as thV Cond trends from the shoreline environment on 
the southwest toward the centey of theSan Juan basin to the northeast. 

(17) A Jhe (Jpper Pictured Cliffs sandjeoalesces into thicker and undifferentiated 
clicalSig tha?iQ£part of the same 

lso correlates and is continuous 
Pictured Cliffs sands to thg_east, 
depositional environment. ̂ The^ 

jrmeasi and na 
5er Pictured Cliffs san 

\ "— T ~V 

in character over a large area covering portions of tour townshipsj ̂ ^ X ^ -
7 0 

Fruitlanc 
CllUJBIL 

ands 
)gic* evij 

tecf% 
ice 

r i i f f g ganrlctn 

(19) In 
classic shoreline or. 

resented by Pendragon also establishes that the 
eposited aiaHg^treiici^pm the southwest to the northeast C»-» 

TOis-and that those sands thin towardfthe northeas^^thc edge ofthe Pictured 

?7 

\ 
lenier-type sa 

abjecf^Mis, the TJpperPictured Qiffelandj^p ears as a 
ading from 0 to approximately L3 feet topard the n 

northeast where it coalesces into the main body of the_Pjctnred CWjtfjWhe^^ 
underlying shale stringers are not present. The ?per Pictured Cliffs san 
differentiated from the main body ofthe Pictured Cuffs tormation. 

annot be 

> 

(20) The preponderance of the evidence, including the geologic literature and 
cross-sectionsjshows that the\Pictured Cliff\ marine\sandstone abruptly wedges out and is 
replaced by chrono-stratigraphjcally correlative coals. In Exhibit W-9, the p̂ fteĥ SuTof the 
Pictured Cliffs sandstone and/eplacement with Coal B occurs across an interval of less than 
1.4 miles. In Exhibit W-10, the otratigraphie wedge-out |Tf the Pictured Cliffs sandstone and r+S 
replacement byFniiltead-^a^^ coals and non-coalsTjpccurs across an i , 
interval of less j l l i i i i i^ Pictured Cliffs sandstoneVcontemporaneous 
with thi£$£7\f)asal Fruitland Koala^oAtfur in close proximity to each other. 

(21) The geologic testimori^and literature further ̂ otabliohoG that Fruitland sands 
-are eoftsrsienily rê dgHl!Zeu"as noil-maiiiiL ui luiilinmtal depooito Guch as fluvial eliarmdv 

dL.llaiL-disjjibtrtyi^ channehuâ id ulhu landwaid deposit?.—Additionally, tlic_H>ulogi 
•literatura'indicat 
base of thVoasal. 

Lthat-thew 
Fruitland 

"7> 

the top ofthe Pictured Cliffs formation i/ofti 
he Fruitland formation is the non-marine 

consisting ofmterj(bqdded sandstone, mudstone, and coal beds deposited landward of the 
marine/facies tract of me Pictured; Cliffs so^ftSre>^ r v '>--

CJrvX " 



CASE NO. 11996 
Order No. R-11133-A 
Page 9 

(22) The evidence established that directly beneath th'ê Basin Fruitland Coa 
throughout this portion of the San Juan Basin is a shale, or "underclay7rd^ositeddifectly 
upon the Pictured Cliffs sandstone. The underclay is continuous over a large area, thinning 
to the northeastjand is usually highly conductive on electrical logs. It appears in a uniform 
deposit on a marine platform and is not cut by channels or downward coarsening sands. 
There is no sandjiody or separately identifiable shale in the several hundred feet above the 
base of the basal Fruitland CoaMhat dernojistfates anything near the areal extent or 
uniformity of tnL unduiljj^l«RuIt i^rl^espondmgB^different from Fruitland deposits. 
The Pictured Cliffs section immediatelybelow theTtncferclay thickens towards the northeast, 
indicative of a time of subsidence, which caused the deposition of the upper Pictured Cliffs 
sandstone interval. Conversely, a nortmatine sand-shale-sand sequence can be expected to 
thin out to the northeast(5id shouieHrewHteai the iiuilheasl lu Lltt^uthwest-rrtstead ofth<. 

unrthwfTit tn the ^nnthe.rit^-p " ' 

(23) Whiting's expert geologist defjperl a^marine" environment aŝ that which is 
influenced by the sea and the action ofthe sea.MMiye m^^imess acknowledged that lagoons 
are under ̂ marine influence, he excluded lagoonal environments from the definition of 
"marine" environments. 

(24) Lagoons may be described as ".. .of, belonging to, or caused by the sea" tn" 
conformity with the definition -ef "marine" -as set forth in the AGI Dictionary of Geological 
T e r m s - ^ Wf 

(25) Whiting asserted that thedisputed(^p^Pictured Cliffs sandstonejfrterval 
was deposited in a non-marine, crevaŝ &spjay depositTresulting from a large, sediment-laden 
river breaking through its natural boundaries duringXflood stage andspreadinglfclean, well-
sorted sand over an area more than sixteen-mjles long and up to three r̂tiiles wide parallel to 
the shoreline. 

(26) Whiting contended that pe6t~forming coals occur onLy at distances 
sipnifjrantly inland of the heaeh and shore-fafie-sahds of thePictured CliffVand^ereTore, 
the ̂ up^erPictured Cliffs^an(T)n the area of theSubject isSds^as most littery tne product 
of non-marine sedimenistteposited by a crevasse^pky mechanism that fonned far inland 
from the beach and shore-face sediments of the rfcrured Cliffs aaHo ĉmeTitTiowever, the 
witness'X'cross-section exhibit, Exhibit WA-3, showed that coals were also formed or 
deposited within the Pictured Cliffs formation. 
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(27) Pendragon presented aerial photographs of.modern-day deposits of sands 
comparable in mode of deposition and areal extent tojhe_JJpper Pich^d Cliffssa^j located 
in the marine lagoonal areas behind barrier islanq^fmusj^monstrating bothTthe validity of 
the depositional model and the opportunity for mucts^acoal-forming organic materials to 
be deposited in this-environment. Pendragon demonstrated in thcon exhibits that these sands 
are wave and tic^cur/ent dominated depositŝ  and furf 

•of a barriei island is nut h»-be confused with the tr 
** island J 

bowed that die seaward boaok-
ocean sordino which lies behincLthe^ 

(28) The core analysis for the Lansdale Federal No. 1 located in the SE/4 of Sec. 
7, T-26-N, R-12-W establishes *ho avcragi puimabilil.y and porogityJbjjhj^^^Pit^tn^d-^ 

-gJBj&SMB&ffd that grain size and sorting throughout the/Upper Pictured~Cl?iis~ 
uniform, consistent with a marine depositional environment. The physical descriptions of 
the sand appearing in the UfSperPictured Cliffs bencluifld thect̂ oTower bencK ŝ are gray, 
firie-grained with little variation in clay content, consistent with amanne sand That has been 
laterally transported to the point where the energy available sorts the sand into uniform size. 
SpicUsohing characteristics of this sort are not consistent with a fluvial deposit with graded 
berMrlgagl coarsening downward. 

(29) The descriptionsjor the^disputed sandstone upper tongue interva/and the 
main body of the Pictured Cliffs sandstone on the core analysis of the nearby Landsdale 
Federal No. 1 well are identical. The uniform description for both as gray, fine-grained with 
some clay content is consistent with marine sand, which was sorted anddeposited by currents 
and waves. This evidence further supports the conclusion that thelopper tongjoe is Pictured 
Cliffs sandstone. 

(30) The^dpper Pictured Cliffs safloVi% elongated atong a northwest to southeast 
Jti'iliL parallel to the ancient shoreline. The-sand thickens consistently to the northeast, which 
is not consistent with a fluvial or crevasse-spilay deposit. 

(31) There is no evidence that the^p^erPictured Cliffs sandstone^n the/(rea of— 
llie Slibject"we41s is associated with any stream channels or down-cutting as would be the case 
in a fluvial environment. Rather, the deposition ofa sand with the consistency in geometry 
of the (ipper Pictured Ch ĵs~sancbrequires a marine setting with a flat, stable base and a 
source ofsand with consistent grain size spread by tidal or wave energy. Such conditions 
do not occur onohoia dmUbehind the shoreline. 
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(32) Whiting failed to establish by a preponderance of the evidencau-the existence 
of any crevasse splay^or any depositional materials indicative of a sand-Eden flood#-©f— 
Trerfiemleus veloetty scuuiing ur cutting dowrrthrough the-area whrrfrmrrkMiul wnnliHtave-

• t3eeiideT)0 t̂tgrJHVloreover, there is no evidence of the transporting river or river channeljafe. 
the thinning of sand deposits in both directions at right angles to the river, adjacent delfaic 
deposits or any other non-marine mechanism with the j^ajjability-^f-for^^ but 
areally extensive sand ofthe dimensions seen in therTipper pictured Cliffs sjndstcjn^ The 
available core analysis data showed nono^f tho characteristics consistent with iJaft.fluvial 
depositional materials or mechanics. 

(33) Whiting presented arrssopa'ch of the Upper Sandstone that at its northern 
edge, implies the sand is lying directtyupon the marine, thick Pictured Cliffs sand. 
Additional evidence established that it isnot a geologically credible possibility that such a \~~ 
deposition would occur as a result of A crevasse splay. 

(34) Whiting'sexpert geologist testified that it was also possible that the disputed 
interval was depositedT>y a washotfe^an wmdmmm*. The washover fan depositional 
mechanism incl«a«s^e«eaftiBiprfM^Siaw4- wave-dominated action,^-alL^fariHBiM££h. 
consistent with the accepted geologic Hefinitinnsjrf a marine depositional mechanism. Such 
a theory also supports a conclusion that the'Upper Pictured Cliffs sand^stoTTe^vas deposited 
in a marine environment. —• ^ 

(35) Pendragon presented evidence that the Spontaneous ^^Of^C'SP") readings 
on electrical logs are much greater in the Pictured Clifis&rmatiDry»was deposited in a 
marine setting than are ibJSSit af the FraitlancHiiuitlffm^ 
water environment. Pendragon then showed that the SP readings for the<£leper Sandstone ;̂ 
were comparable oriolejitiGaLlo those of the KQwgjJPictured Cliffj£&nd were much greater 
than those of thpffuitland san* above thei-Basal CoaL^feainples uf litis fait were fumtd-ooa. 

••the geological cro£»u iciUuii piepaicd by Whiting's expert geologist 

(36) The SP map of the Pictured Cliffs introduced by Whiting, Exhibit WA-9, 
showed 40 to 80 millivolt SP development in the Chaco area. The cross-section exhibit , 
demonstrated that the disputed interval also showed 40 to 80 millivolts SP, even though it 
was interpreted by Whiting's expert geologist to be Fruitland sandstone, and all other 
Fruitland sands on his cross-section showed only zero to less than 10 millivolts. Additional 
testimony established that 40 to 80 millivolts is a significantly higher range than is typically 
associated with SP development in a fresh-water depositional environment and is more 
characteristic J S » the SP development in the Pictured Cliffs intervals observed on the well 
logs and cross-sections for the Pendragon Chaco Wells. The geologic evidence also 
established that Pictured Cliffs sandstones have higher SP development because they are 
deposited in a more saline ̂ marine environment. This evidence further supports the 
conclusion that the disputed interval is Pictured Cliffs sandstone that was deposited in a 
marine environment. 
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(37) In a number of instances, Whiting's expert geologist misidentified shales as 
sandstones on his cross-section exhibVor otherwise failed to distinguish between the two 
types of rock where they occur adjacent to one another. As a consequence, the witness 
similarly failed to distinguish between the \wo in his discussion of core sample and well log 
response characteristics. 

per Pictured Cliffs sandstone tongues^ (38) The geologic evidence shows that the 
are widespread and occur in the southern portion of the San Juan Basin, including the Subject 
Area. 

\ 

(39) The evidence presented by Pendragon establishes that over the years-̂  
approximately 34 wells within approximately 2.5 miles of the Pendragon Chaco Wells were 
actually perforated in the ffiper Pictured Cliils^sanfJjh conjunction with other Pictured Cliffs 
intervals and reported by the numerous different operators of those wells as Pictured Cliffs 
completions, consistent with the picks for the top of the Pictured Cliffs for thr Chirn P l n j l f ^ ^ / t * * 

„Nn 1 and-the Pendragon Chaco Wells (Exhibit N-61). The evidence also establishes that 
those reported completions were accepted by the Division and the Bureau of Land 
Management and that industry and geologists have placed substantial reliance on those 
reported completions as Pictured Cliffs completions for nearly thirty years. 

(40) Whiting presentgdjestimony andan exhibit to support its contention that the 
operators of apprô imateTŷ onehm outside^ubject Area had identified 
the top of thfffi^crjired Cliffs Kar^^or^msss^v^j&s thcjwiiaftl-boundary between the 
Pictured Cliffs and Fruitland formation floweven^hjjingj^led to present any additional 
evidence establishing whether the jiippeTTictured Cliffs intervâ )was present in ajnyof the 
wells identified. Similarly, l i r hifinr*fiil"l t" pr^mt my "'n1m"Mrnttingtrj^"T^llr|t any 
operator identified the top of the Pictured Cliffs sandstone as the(nTassive sjmcl-fo those areas 

tongues qfjhe Pictured Cliffs are known to exist. where 

(41) Whiting's president testified that when he evaluated the Pictured Cliffs 
formation and wells in the Subject Area in 1994, he did not check the perforated intervals^ 
or ^dierwisequestion the identification of the top of the formation at tfi^Tjpper Pictured 
Cliffs sandstone' 

(42) In a written statement provided to the Division in conjunction with its hearing 
in Case No. 11996, Merrion, the assignor of the interests irftipfikthe Fruitland Coal formation 
to Whiting and Pictured Cliffs formation tp_Pj^ragfrruinjlicated its concurrence with 
Pendragon's identification of the(upper Pictured Cliffs iriteraj£and the historic recognition 
of that interval as Pictured Cliffs by Merrion and other operators in the area. (Exhibit N-43.) 
Merrion further stated its belief that the Pendragon Chaco Wells are appropriately perforated 
in the Pictured Cliffs formation and that it had no intention of conveying to Pendragon wells 
that were perforated in other zones. Merrion also stated that it never intended to farm-out 
to Whiting the rights to zones where the Pendragon Chaco Wells were perforated. 
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(43) Whiting contends that the top of the first "massive" sandstone below the 
lowermost coal ofthe Fruitland formation should be the dofmitignal basis for picking the top 
of the Pictured Cliffs formation. The geologic testimony and evidence shows that such a ' 
definition has little support in the geologic literature and that the arbitratrary and undefined I 
term ̂ ."massive" makes its application impractical. The geologic literature for the area and 
industry practice indicates that it is more common to place the contact between the Fruitland 
and Pictured Cliffs formations at the top of the highest ophiomorpha-major bearing 
sandstonp-Consequently, the more widely accepted technical definition of a Pictured Cliffs 
sandstoneSTwneufer me formation is of marine deposition, such as shuiilinc, wave _ 
dnminntr-ri, delta front chenip'- harrier W anH tidnl rhnnnnl typn nmnmnmpnî  in addition, 
the use of the "massive" definition would4a^U;onflict with Order Noi.RjS76SL>establishing 
the equivalent statigraphic interval designated as tHrFfmAand Coa£gas^5ool^^£^ - . ^ 

(44) The evidence and testimony of the geologists established that the definition 
of "massive" utilized in the AGI Glossary of Geology includes beds that are more than ten 
centimetersjfour inchest in thickness or more than 1.8 meters (six feet) in thickness. 
Accordingly, under this definition, the Upper Pictured Cliffs sandstone tongues would be 
considered as "massive" sands. 

(45) Whiting's expertgeologist advocated_tjieuse of a twenty-foot cut-off for 
defining the boundaries ofjPictuTedCliffs sandstonelxmgueTjmd urged the Commission to 
disregard any deposits thinner than twenty feet. The witness testified the twenty-foot cut-off 
was used in a mapping study over a very wide area in the northern part of the San Juan Basin. 
However, Whiting's expert geologist acknowledged that the cut-off is a product of a "good 
average" and that Pi£tured^Iiffs sandstone tongues^ess than twenty feet thick do exist. 

-Additional geotogiealJkerajtttre^vTb^nce documents the occurrence of the Î ppqr Pictured_ 
Cliffs sandstone^ the VyAW field^m tongues from fifteen feet to three feet in thickness. 
Consequently, while the selection of a twenty-foot cut-off may be appropriate for a broad, 
academic geological study, its use by the Commission in this proceeding would lead to an 

arbitrary result. 

(46) The testimony further established that the use of a twenty-foot cut-off for 
mapping the extent of Pictured Cliffs tongues is not practical and would cause significant 
Pictured Cliffs gas reserves to be arbitrarily disregarded. 

(47) A 1994 type log published byJSFWhiting's expert geologist (Exhibit W-4) 
reflects a tongue of the Pictured Cliff^immTneT^tland formation above jhe .so-called j)a^f 
"massive" sand of the main body of the Pictured Cliffs ̂ ^dsa^cmi^on^ueis'referred to 
by the author as UP1, which the author explains stands for "upper Pictured Cliffs sandstones 

. or upper Pictured Cliffs tongues." This interpretation of Whiting's expert geologist supports 
that of Pendragon's. j ^ 
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/ (48) The interval from the top of th^upper PicturedCliffs sancktc îe^a|)mapped 
by Pendragon, to the top of the main body ofthlTPiUuied CY\[v^co^i^iJ^ol~^v2x\Qiy of a variety of 
rock types including marine sandstones, silt stones, shales, and thin coals. It has been the 
long-standing and accepted custom and practice of industry-and the/various regulatory 
agencies to place this entire interval within the Pictured Cliffsa5mtaatcmf£ Thisindustry and 
regulatory agency practice conforms to the standaiids.of* the North American Statigraphic 
Code and the International Stratigraphic GuideyftahState, "where a rock unit passes into 
another by integrating or interfingering of two or more kinds of rock...the boundary is 
necessarily arbitrary and should be selected on the basis of practicality." 

1* 

The boundary between the Fruitland formation and the Pictured Cliffs 
*eunas been placed by industry and accepted by regulatory agencies to be at the top 

of the^^^rPictured CliffsjancTJ^ that interval has been referred to in these proceedings. 
The 'rjqpper Pictured Chffssanxnis marine and as such, conforms to the Fassett and Hinds 
(1971) definition of the top of the Pictured Clim aSmaJkKTbrymeTiighest marine sandstone. 
The boundary placed by industry also meets the test of practicalit^and^s such, fully 
conforms to the dictates of the North American Stratigraphic Code and the International 
Stratigraphic Guide. 

(50) 
tongu* 

tilization of the ieCt?pperIpi Pictured The identificationjandoitilization of theupper^Pjctur^d.^ 
\ to establish the ^jflrtwri^iiariinrr_of the Pictured Cliffs foimatiomby industry ant 

governmental regulatory agencieaCIs a long-established custom and 'practice) Such 
custom and practice is to be accorded significant weight. 

(51) The vertical boundary between the Fruitland formation arid-Upper Pictured 
CliffssandstQDJS in the Subject Area conform^^fiieJ2a^e__c^the "Fruitland (coal gas) 

< iormatiorT in the assignment from Bayless and Merrion to Whifin^an^^^the base of the 
y "Fruitland Coal formation" in the assignment from Bayless and Merrion toPendragon.*ifl»8r;a-

lurrrrational boundary also conforms to accepted indu&tiy and regulatory interpretation?^ 
*~p r̂ mform.s tn the intentions nf the^arties: Whiting to produceJrornjhe "Coal GasFormation"; 

and $f Merrion to sell Pictured Cliffs producing wells. 
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Rj876 
'e yl (52) In defining ti 

Division's Order No 
stratigraphic interval 
Production Company Snider Gas Com"B^11 No. 1. The-ttini "eiuivalenl" means that une 

-T3n~detemjrifcj»gEOgm^ oeparatod otationo that tho rocko ih quegtion-aiL, Hit same. 
-Anuidingty, •wse f f^he phrase "stratigraphic equivalent" means "lithostratigrrohic^S 

rtical limits of the ̂ ksin Fruitland Coa^as ~jwo\, the 
^fall coal seamsV/ithin the equivalent of the ^OtCcJL^ 

in ihe well log for the Amoco ^ ( j 

equivalent. From the 
Fruitland Coa^gasfoql 
with the Fruitland formation- In the Subject Area, rocks 

dejuutiorkin Order No JR-8768, the vert'cal limito.ttLthefgasin)^ 
I iBemecoals in rocks wfl&« are lithostrarjhieraphically equivalent 4J 

. y »mthe lopofthe, K ^ ^ . 
T^tpper Pictured Cliffs saad" mapped by Pendragon arepart ofttre Pictuied Clif^i^mqs^^ / Z^*1^ 
and aj^nr^ a lithostratigraphic equivalent^ tnerruijq^ the "~^-t%£) 

^Hjerva 
sand. 

is not f the Basin Fruitland Coal! x>ol or the WAW Fruitland 

(53) The preponderance of the geologic evidence establishes that the Pendragon 
Chaco Wells are producing from a zone thaH^rafigraphically equivalent to an interval 
below the base of theynmrana Coar-ff i^^f^ / f ^ ' - o / " ' Q r , tV ^h^iTj^tT^r 
sandstone interval as Pictured Clitts is supported by a preponderance of the geologic 
evidence and is consistent with the interpretation bŷ  the larger scientific community, by 
industry and by governmental agencies. 

(54) The preponderance of the geologic evidence establishes that the Pendragon 
Chaco Wells are completed in .and are producing from- the Pictured Cliffs formation 
sandstone intervals-and from their appropriate common source of supply. 

i 1 

(55) Whiting's request that the Commission establish the base of the Fruitland 
formation in the subject area at the top of the "massive" sandstone below the lowermost 
continuous coal should be denied. 

Engineering Issue 

(56) Whitingjjhe owners and operators of the Whiting Fruitland Coal Wells on the 
one hand^and Pendragor£the owner and operator of the Pendragon Chaco Wells on the 
othefjeach contend that the other's well stimulation treatments caused their separately owned 
forrfiations to become communicated. Both parties contend that their wells are experiencing 
interference and that gas is being produced out of zone as a result. 

(57) The Fruitland Coal formation became communicated with the Pictured Cliffs 
formation as a result ofthe fracture stimulation treatments performed on both the Pendragon 
Chaco Wells by Pendragon and the Whiting Fruitland Coal Wells by Whiting. 

(58) The stimulation work on^Whiting Fruitland Coal Wells in 1992Xcreated 
communication channels near the wellbore region between the Fruitland Coal and Pictured-
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r^Cliffs formations. At the time, the gas in the PictureTliffs formation was nearly depleted and 

very little gas could escape to the Fruitland Coal formation, unless the Whiting Fruitland 
Coal Wells were operated under extremely low pressures. On the other hand, the adsorbed 
gas in the Fruitland Coal formation stayed within the coal matrices before pressure became 
low enough for gas to be desorbed by the dewatering process. 

(59) After the dewatering process, substantial amounts of adsorbed gas escaped from 
the coal matrices, especially in the near wellbore region where pressure was low. As a result, 
the Whiting Fruitland Coal Wells began their gas productions economically. The desorbed 
gas moving toward the Whiting Fruitland Coal WellsCma^move^ to the Picture^liffs 
formation through the communication channels near the Whiting Fruitland Coal Wells if-the L** 
local pressure in the Picturet>Cliffs formation!^lower than that in the Fruitland Coal 
formation. It is.possible)that^s in the Picture'Cliffs formatiommaj^Iiave migrated to the 
Fruitland Coal formation through the communication channels'̂ the production pressures 
at the Whiting Fruitland Coal Wells were low. However, fjiese possibjejgas migrations were 
not significant, evidenced by steady gas production from the Pendragon Chaco Wells. 

(60) In 1995, after three years of the dewatering process, the gas bubble near the 
Whiting Fruitland Coal Wells was extended. This gas bubble fj&Jmoviftg toward the 
Pendragon Chaco Wells. In addition to the gas migration near the communication channels, 
at the edge of the bubble, the gas pressure in the Fruitland Coal formation is believed to be 
higher than the adjacent pressure in the |ower]PictureXliffs formation. It is p^ossibĵ that, at 
the area of this relatively high pressure contrast (gas pressure differences between adjacent 
Fruitland Coal and Picture Cliffs formation), the thin capillary barrier might be broken, 
allowing gas migration between two zones. Some unexplainable pressure readings in the 
Picture Cliffs formation mighf)occur. 

(61) By analyzing the post-treatment gas productions ofthe Pendragon Chaco Wells, 
it is seen that the stimulation work performed by Pendragon was successful in breaking in+O 
some high pressure gas compartments. One possibility is that the hydraulic fractures were 
extended upward to the Fruitland Coal formation and generated a gas highway to the gas 
bubble. This possibility has been vigorously denied by Pendragon's experts. Instead, they 
concluded that an additional gas compartment, the so-called "third bench" below the Picture^ 
Cliffs, was assumed to exist. This assumption is believed to be untrue, based upon the 
following reasons: 

(a) no "third bench" was reported throughout the San Juan region; 
(b) no geological evidence exists of this kind of formation; 
(c) no scientific reason exists to explain why the hydraulic fracture moved only 

downward; and 
(d) the upward-moving gases that evolved from the source rock needed geological 

time to recharge the PicturdflCliffs formation. 

r Therefore, the most reasonable explanation of these sudden significant increases of the 
fracturing treatment was that the hydraulic fractures penetrated into the gas bubble 
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established in the Fruitland Coal formation. 

(62) Both Pendragon and Whiting presented volumetric and material balance 
calculations. Although the calculation procedure is well documented in many textbooks, the 
procedure used in their calculations and arguments failed to adequately describe the 
dynamics of the continuous communications between two zones and the water movements. 

- — 

(63) Many PictureVliffs wells reported significant gas increases after fracturing. It 
should be noted in most cases the owners of the PictureXliffs formation are the same as the 
owners of the Fruitland Coal formation. Also, spacing for a Picture^Cliffs well is 160 acres 
while spacing for a Fruitland Coal well is 320 acres. 

(64) As the original Pictur&Cliffs gas was relatively dry, it iŝ hard to believefthat the 
four Pendragon Chaco Wells suffered from the same magnitude of damage due to (a) scale 
precipitation, (b) water blockage and (c) migration of clay fines. 

(65) Experts of hydraulic fracturing for both Pendragon and Whiting presented their 
own simulation results. Each result was in favor of their own theories. Many input values 
of key parameters are questionable. Both simulators used have good reputation in assisting 
in designing a fracturing job but it is easy to manipulateSqemjncorrectly./Iri a case like this^ 

-IW 4heir-results^vere too exaggerated to be adopted by this/Commission. 

(66) In the BTU analysis, Whiting showed that, gas contents of the Pendragon Chaco 
Wells were slightly diluted from 1988 to 1995 and ware significantly reduced from 1995 to 
1997. Perhaps, the two zones communicated with leach other long before Pendragon's 
actions in 1995. It should be noted that some BTU values reported for a Picture Cliffs well 
in the San Juan region must be considered as values for a highly fractured Picture Cliffs well. 

IT IS THEREFORE ORDERED: 


