EXHIBIT 5

PUBLISHED MAP OF PICTURED CLIFFS PRODUCTION, SATURATION AND PERMEABILITY TRENDS
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- Figure 37. Distribution of producing and non-producing zones
of tﬁe.Pictured Cliffs. To the northeast of the gas-
producing zone the sandstones are gas-saturated, but
have very low permeability; to the southwest, the
sandstones are relatively permeable, but are water
saturated. (modified from Brown, 1973)

From: Cumella, S.P., 1981,
‘Sedimentary History and Diagenesis of the Pictured
Cliffs Sandstone, San Juan Basin, New Mexico and
Colorado. University of Texas at Austin Masters
Thesis. Report No. UT 81-1.



EXHIBIT #6

Pretreatment Flow Test

The San Juan Unit 32-9 #106 is located in the SE/4 of Section 17-31N-8W San Juan County,
New Mexico. On June 19, 1991 the well was perforated from 3398’ to 3420’ and 3434’-3450’ with
8 shots per foot in an under balanced condition to minimize possible skin damage. The well was
then shut in for 27 days. The well was flow tested on July 16, 1991. Initial shut in casing
pressure was 340 psi. The well was then flow tested starting with an 8/64 choke to the
atmosphere. The gas rate started at 130 mcfd and dropped to 0 in 4 hrs. Gas rates were
recorded every 5 minutes. The well had a stabilized production rate of less than 1 Mcf/day. This
is below the maximum allowable production rate of 91 Mcf/day.
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EXHIBIT #7

Pressure Buildup and Fall Off

The San Juan Unit 106 is located in the SE/4 of Section 17-31N-9W. The well was shut in for 27
days after perforating 38 feet of Pictured Cliffs. A plot of pressure vs. time is attached. Atfter the
shut in period an attempt to flow test the well was made. In a period of 4 hrs the well production
rate dropped to 0 Mcf/day on an 8/64 choke flowing to the atmosphere. Since a stabilized
production rate was unobtainable an order of magnitude estimate of reservoir permeability was
calculated using the infinite acting radial flow equation.

0. . KMPI-Fl) + ILog(KToucs) 323 + 87 g
¢ 1637p Z T

Reservoir Rock and Fluid Properties

T = 560°R

uavg = 0.01135 ¢cp

Zavg = 0.975

P, = 366 psig

P..=_16 psig

¢, = 11.5 * 10-3 psi-

r,**2 = 0.293 (6.5" hole size)
T = 4 hrs (time of flow period)

Since the gas rate recorded was less than 1.0 mcf/day a permeability was calculated using the
above rock and fluid properties of 0.0035 md assuming a rate of 1.0 mcf/day. In comparison,
a rock permeability of 0.1 md using the infinite acting radial flow equation would produce 105
mcf/day.
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EXHIBIT #8

CORE ANALYSIS

San Juan 32-9 Unit #106
T31N-ROW Sec. 17

San Juan 32-9 Unit #108
T31N-RSW Sec. 10

Dual Induction and Compensated Neutron-
Formation Density Logs

Sidewall Core Analysis
10 Cores Measured

Average Permeability at Maximum NOB
Pressure = .007

NMOCD CASE #10425
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NMOCD CASE 10425

EXHIBIT #9

- CORE ANALYSIS

Ealum Gas Com B #1
T32N-R10W Sec. 33

Scout Ticket

induction and Compensated Density
Log Core Analysis

44 Permeability Measurements

Average Permeability (1800 PSI) = .028
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EXHIBIT #10

CORE ANALYSIS

Vandewart B #3
T29N-R8W Sec. 11

Scout Ticket

Dual Laterlog

Log

Core Analysis

72 Permeability Measurements

Average Permeability to air = .014

NMOCD CASE #10425
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EXHIBIT #11

NMOCD CASE #10425

Scout Tickets from non-commercial welis

in the northern Tank Mountain Area

Well Name

San Juan 32-9 Unit #80
Compton Gas Com #1
Schneider Gas Com B #1
Scott #18

Ealum Gas Com B #1
Keys Gas Com F #1
Leeper Gas Com-B

Location

T32N-R10W Sec.
T32N-R10W Sec.
T32N-R10W Sec.
T32N-R10W Sec.
T32N-R10W Sec.
T32N-R10W Sec.
T32N-R10W Sec.

23
33
28
39
33
27
34

Status

D&A
D&A
D&A
Sl-no production reported
D&A
Sl-no production reported
TA-no production reported
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NMOCD CASE #10425

San Juan #32-9 Tight Gas Sand Credit Analysis

EXHIBIT #12

Southern Ute 13-1
NE 13-32N-9W
La Plata Co., CO

An evaluation of the reservoir permeability was made for the nearest Pictured Cliffs production
North of the area proposed for qualification. Based upon initial reservoir conditions and
calculated Reservoir Rock and Fluid Properties an order of magnitude estimate of reservoir
permeability was made using the equation for infinite acting radial flow. The equation, data input,
and results are listed below. The first month’s production average was used to compute the daily
rate expected from the parameters used in the equation. The well analysis resulted in a
permeability magnitude less than 0.1 millidarcy (md).

INFINITE ACTING RADIAL FLOW EQUATION

Q. - kyh(sz ~Pid * [|°9(kgl/euc,ff,) -3.23 + .87 8]
v 1638y T Z

Reservoir Rock and Fluid Properties

S. UTE 131
Sp Gr .60
T (R) 580
pavg (cp) .014
Zavg .86
Pi (psig) 1350
Pwf (psig) 300
S (Stimulated Skin) -3
h (feet) 74
ct (psi-1) 9277x10°
w (ft) 17.5
Based upon Fracture length
t (hrs) 360
ist month : 385

avg rate {(mcfd) State Report

CALCULATION RESULTS

Permeability (Md) .069



EXHIBIT 12
Page 2

EXHIBIT 12

Assumptions used to determine physical parameters used in the infinite acting radial flow

equation. To determine an effective wellbore radius for a hydraulic fractured well the following
correlation was used. '

L= 2R,e*®

L =  Fracture half length

R,= Effective wellbore radius
S = Skin

The skin was assumed to be -3.0 since the well had been stimulated. The fracture length was
estimated from data obtained from scout ticket data. From the fracture half length and skin an
effective wellbore radius was calculated.
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San Juan #32-9 Tight Gas Sand Credit Analysis

EXHIBIT #13

Southern Ute 24-2
NW 24-32N-9W
La Plata Co., CO

NMOCD CASE #10425

An evaluation of the reservoir permeability was made for the nearest Pictured Cliffs production
North of the area proposed for qualification. Based upon initial reservoir conditions and
calculated Reservoir Rock and Fluid Properties an order of magnitude estimate of reservoir
permeability was made using the equation for infinite acting radial flow. The equation, data input,
and results are listed below. The first month’s production average was used to compute the daily

rate expected from the parameters used in the equation.

permeability magnitude less than 0.1 millidarcy (md).

INFINITE ACTING RADIAL FLOW EQUATION

The well analysis resulted in a

Q. = kah(Pl? -P, ) * llog(kgﬂeuc,rf,) -3.23 + .87 §'

g 1638p T Z

Reservoir Rock and Fluid Properties

S. UTE 24-2
Sp Gr .60
T (R) 580
pavg (cp) .014
Zavg .86
Pi (psig) 1300
Pwf (psig) 300
S (Stimulated Skin) -3
h (feet) 50
ct (psi-1) .9277x.0°
w (ft) 18.6
Based upon Fracture length
t (hrs) 360
Ist month 262

avg rate (mcfd)

CALCULATION RESULTS

Permeability (Md) .083



EXHIBIT 13
Page 2

EXHIBIT 13

Assumptions used to determine physical parameters used in the infinite acting radial flow

equation. To determine an effective wellbore radius for a hydraulic fractured well the following
correlation was used. ‘

L= 2R, e*

L = Fracture half length

R,= Effective wellbore radius
S = Skin

The skin was assumed to be -3.0 since the well had been stimulated. The fracture length was

estimated from data obtained from scout ticket data. From the fracture half length and skin an
effective wellbore radius was calculated.



§, LIR7,

-

FHATL

§ TN

2ILED

)
)
i
]
1
1
i
t
1
1
]
]
t

hhe
e
K
[ B
P AN
Lo k] . U
]
o4
P w0
w
s LAk I ]
. (XAl
‘ e
t
hin
.
(]

X

o laim

oy
e
"




CORYRIGHT 1%
Erkrkbdbhitithis




(BBL/DAY)

OIL PRODUCTION

_ (CONOCOD)

100

10 -

— — — —

“ ek

—— A Sy — —— — — —— —— . C— A o— — o et
v

Daily 0il,

Gas & Water Production

2614, 067, 17839
1000
1000
____ .
100
: i 100
Pt
__ h
IR
i Ll 1
_“:? “w I |
O T O A T B h
T______ RS _ | |
| I 1. , 10
* __ __ 10
_ il
| _ __”
| _ __.
|
b
“h... . M .." ; _ “ ” H. ; | , ‘ |
| ‘.‘u<;,.‘ ﬁ<u 1‘#w;.u._. ! ;%..‘,__:,_ m * M _ P ,_‘,d . oo | b ‘.;, ~
bbbttt e b et et bbb bbb b b o Lo .
80 -7} ] 3 84 05 06 g7 88 89 00 04 62 03 04 ox 06 07 !
Operator:  ARCO DIL & 6AS L0 Location: 24 32N 9k
Lease: S0 UTE 32-9 24-2 County: LA PLATA
Nell ¢ State; co
Field: JGNACIO BLANCO (PICTURED W@infFRWY: 112
Reservoir: PICTURED CLIFFS Cum. Gas: 8068¢
12-09-914

GAS PRODUCTION ———~-(MCF/DAY)

WATER PRODUCTION - — - - (8BL/DAY)



e 3
vy

fr“u!\ a' ”( W
y '[ AR H 3 .
LAY fif fils 1 i EtE
LI it i h
N L
AR ! : 3.3
il N o
A e e b Bl Terle (£ ¢ i
Iallella gor Nddiod W ‘{qu o4 & od ~ 4 3 e
L et in *i: ) }nou Ml s v !
r-}_J‘ ol Ve L Fle|» T e i ; .
:v\" ~§ ... :'T 23] a RN 'ﬁ ! . g ‘y
i Ni~folok o = e . :
N §.: a1l (o N S s
sl e seeebeRell 1o P EER L
SRS 1 B ke PR : S EN
ﬂ;g | ,qnﬂl s} g B+ w N & ¥
o~ T L N " £
el 2] | | | S P 3 :
HERERLNER & i * <
3 G b = B - g
e 8 Jdluw b b
) ¢ o o | = * )
SRRURI L ; % R o
4 ¥ L] ‘a R g i F
al | ofof sl ol fn 5 —b
gea-l = : g
) odeder] B F1B:
| Pl | I AN ;
H l l“;a ‘i
HEEREERHR o
£0L0 HENE .
o RUN 4 REPE T RECC SHALLOW, il
I TTTTTALHPER E B YA CTNTT PTPE. v
S LT
(41 L en on [
S No 118 k1l 1309
Seiho 3469377137663 LI 1Y
Qe natar S 34, 13 810 3. 5/8
e Ma, 159003 j37668 43601
S_‘.”_.”*&L 1GI0X_ _JOBNY. . mr.zT
ooreModniNo 1537200 1512520 i1
LTINS § 3 }L 1
Rlomwmbe 348 13 51 .
i L 34893 §34495 Y378l
- Sammi Ruy
il Porosiry re. Boma.
1 5 Basts Dete Bot, Beitings
[T [ T35 RLE ] L3 1) S I SO L)
G5)h (4800 | REC 0-20% 2 348
Qererel Calipw
Pun Deptin oot fle
Frem Te e Mn
L8138 [2180 TREC

21
C5iA N300 | REC

AT —

GAMMA RAY BULK DENSITY
& CALIPER CRAMS/CC
CORRECNON
e e

IR

i

T

! —
is
]
V
J
s K 9

R 4

y 4
H

> 1

! S
;
‘

R s
R n
=1=1
P e -
EEEEs
— | gy
o o | s ok

- -

— LR 1B —a —

; -

H i N
- SUNSE F  | b e =T
- B RN 7 4% ) Tt B




San Juan #32-9 Tight Gas Sand Credit Analysis

EXHIBIT #14

Southern Ute 15-4
SE 15-32N-9W
La Piata Co., CO

NMOCD CASE #10425

An evaluation of the reservoir permeability was made for the nearest Pictured Cliffs production

North of the area proposed for qualification.

Based upon initial reservoir conditions and

calculated Reservoir Rock and Fluid Properties an order of magnitude estimate of reservoir
permeability was made using the equation for infinite acting radial flow. The equation, data input,
and results are listed below. The first month’s production average was used to compute the daily

rate expected from the parameters used in the equation.

permeability magnitude less than 0.1 millidarcy (md).

INFINITE ACTING RADIAL FLOW EQUATION

The well analysis resulted in a

Q. = kPP -PL) * [log(kfoncsh) -8.23 + .87 S|

g

Reservoir Rock and Fluid Properties

Sp Gr

TR)

pavg (cp)

Zavg

Pi (psig)

Pwt (psig)

S (Stimulated Skin)
h (feet)

ct (psi-1)

rw (ft)

Based upon Fracture length
t (hrs)

Ist month

avg rate (mcfd)

CALCULATION RESULTS

Permeability (Md)

1638 T Z

S. UTE 154

.60
580
014
.86
1250
300
-3
29
.9277x10°
23

360
98

.0o1



EXHIBIT 14
Page 2

EXHIBIT 14

Assumptions used to determine physical parameters used in the infinite acting radial flow

equation. To determine an effective wellbore radius for a hydraulic fractured well the following
correlation was used.

L= 2R, e*

L =  Fracture half length

R.=  Effective wellbore radius
S = Skin

The skin was assumed to be -3.0 since the well had been stimulated. The fracture length was

estimated from data obtained from scout ticket data. From the fracture half length and skin an
effective wellbore radius was calculated.
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EXHIBIT #15

NMOCD CASE #10425

Summary of all measured and calculated reservoir permeabilities presented in this application

Ealum B #1

Section 33-T32N-R10W

San Juan Co., NM

San Juan 32-9 #106
Section 17-T31N-RSW
San Juan Co., NM

San Juan 32-9 #108
Section 10-T31N-ROW
San juan Co., NM

Vandewart E #3
Section 11-T29N-R8W
San Juan Co., NM

Southern Ute 13-1
Section 13-T32N-ROW
La Plata Co., CO

Southern Ute 24-2
Section 24-T32N-RSW
La Plata Co., CO

Southern Ute 15-4
Section 15-T32N-ROW
La Plata Co., CO

Average Permeability (md)

.028

.007

.008

.014

.069

.083

.051



NMOCD CASE #10425

EXHIBIT #16

Protection of Fresh Water Aquifers

Oil and gas well operators in the San Juan Basin are required by federal and state regulations
to protect all fresh water zones from contamination. In the Tank Mountain area these rules pertain
mainly to the cementing of casing across the Ojo Alamo Formation which is found at an average
depth of 1900 feet. Conoco believes that compliance with the existing rules and regulations
adequately protects the fresh water aquifers. Drilling of gas wells in the Tank Mountain Area will
not adversely affect any aquifers that are being used or expected to be used in the foreseeable
future for domestic or agricultural supplies.

RHM\075.WPD\mel



Amoco Production Company

Southern Rockies Business Unit
Amoco Building

1670 Broadway

Post Office Box 800

Denver, Colorado 80201
303-830-4040

December 19, 1991

William J. LeMay, Director

New Mexico 0il Conservation Division
P. O. Box 2088

Santa Fe, New Mexico 87504

File: CAW-393-986.511

NMOCD Case 10425

Conoco’s Application for Tight Formation Designation
Pictured Cliffs Formation

Tank Mountain Area

San Juan and Rio Arriba Counties, New Mexico

Amoco Production Company is an owner of leasehold interests in the
application area and an affected party in this case. We have
reviewed the application by Conoco and are in agreement with their
assessment of the reservoir characteristics of the Pictured Cliffs
formation. We recognize that there 1is only 1limited data to
determine in situ permeability and pre-stimulation flow rates.
This is primarily due to the tight formation characteristics of the
Pictured Cliffs. Many of these wells are marginally economnic.
Almost without exception, they must be fracture stimulated to
achieve commercial production. In many cases the stimulation costs
are equal to the drilling costs of the well. For precisely this
reason, most operators forego pre-stimulation testing and proceed
with fracture stimulation in the most timely and cost effective
manner possible.

Amoco supports the application for Tight Formation designation for
the following reasons:

1. The available Picture Cliffs reservoir data in this area meets
the guideline criteria from the FERC for tight formations.

2. The regional geology indicates that as you progress northward
in the San Juan Basin, the Picture Cliffs reservoir
permeability and productivity deteriorates.

v v v
— NMOCD Exhibit 'C" -

— Case 10425 Order No. R-9643 ~-
— Conoco Inc. - Tank Mountain TF Area -



William J. LeMay, Director
December 19, 1991
Page 2

3. The Pictured Cliffs wells in this general area exhibit low
permeability characteristics requiring significant fracture
stimulation to achieve commercial production.

Sincerely,

”7 (/941740’/‘7/26/@

J. W. Hawkins
JWH/jmc

cc: Tom Lapinski
Mike Cuba
Sandy Braun
Eric Nitcher
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M v cht "
— NMOCD Exhibit 'D
- Order No. R-9643 -

— Conoco Inc. - Tank Mountain TF Area

KELLAHIN, KELLAHIN AND AUBREY
ATTORNEYS AT LAW

£ Patio BuUILZING
TELEPHONE (50S) 982-4285
TeELEFAX (S05) 982-2047

W. TCMAS AZL_A~IN 117 NORTHr GUADALJIPEZ
. b EL_A b

KAREN AUSREY PoST CFFICE S0OX 2255

N 2 87504-2265 : i
SANTA FE, NEW MEXICO 875 5 RECEIVED

JasonNn KELLAHIN .
j it b A
CF COUNSEL JSUEE\E 1 W ‘(J

January 10, 1991 OIL CONSERVATION DIVISION

Hewsan
e

Mr. Michael E. Stogner
Hearing Examiner

0il Conservation Division HAND DELIVERED
310 01d Santa Fe Trail, Room 206

State Land Office Building

Santa Fe, New Mexico 87501

Mr. Alan Buckingham

Bureau of Land Management FEDERAL EXPRESS
435 Montano NE

Albugquerque, New Mexico 87107

Re: Application of Conoco, Inc. for
Designation of a Tight Formation
San Juan County, N.M.
NMOCD Case 10425

Gentlemen:

On behalf of Conoco Inc., I respectfully request
permission to amend our application to reduce the area
for which Conoco seeks approval of a tight formation
designation. In support of that request, I submit:

(1) Initial Application Area:

The area of our original request was based
upon conclusive core data evidence of 0.1 MD of
permeability or less for the San Juan 32-9 Unit Wells
#106 and #108 around which we scribed a rectangle with
an approximate radius of six miles from the control
wells to the side boundaries of the initial application
area.

(2) Informal Review:

That area was the subject of our informal
meeting with the OCD and the BLM in Albuquerque on



Mssrs. Stogner and Buckingham
January 10, 1992
Page 2

December 6, 1991. For purposes of clarity, the area can
be divided into the southwest area and the northeast
area. Because of the substantial number of Pictured
Ciliff wells drilled in the Southwest Area, none of
which could produce without stimulation, we
characterized that to be substantial evidence of low
permeability. In addition, Conoco did a technical
literature search which supports the widely held
conclusion that the Pictured Cliffs formation is a low
permeability reservoir. In contrast, the Northeast
area had very few wells and we characterized that as an
area with little data. We left that meeting with the
belief that the initial requested area boundaries were
reasonably acceptable to the OCD and BLM. In addition,
as a result of the informal meeting, we had the
understanding that we should focus our technical
efforts on the northeast area and it was that area for
which we provided testimony at the hearing held on
December 20, 1991.

(3) Hearing:

At the hearing, it was apparent that we had
misunderstood the type of data both the BLM and OCD
considered substantial evidence of permeability to
qualify the southwest area. Accordingly, at our
request, you provided us an opportunity to review the
southwest area and to submit post hearing supplemental
evidence of permeability.

(4) Post Hearing Data Request:

It is my recollection that Conoco was to re-
examine the southwest area to: (1) again search for
any existing core data or pressure build up data to
conclusively establish the required permeability and
(2) submit to the BLM and OCD a list of "type" wells
within each of the contour lines of the Southwest area
which would be used to estimate the magnitude of
reservoir permeability using the infinite acting radial
flow equation.



Mssrs. Stogner and Buckingham
January 10, 1992
Page 3

(5) Supplemental Data Results:

I have been advised by Mr. Ben Sargent,
Conoco's petroleum engineer who testified at the
hearing, of the following:

(a) Further search fails to find any
additional core data or pressure build up data other
than already submitted for this area at the hearing;

(b) There are 35 Pictured Cliffs wells in
the southwest area and Conoco operates none of them and
has no ownership interest in them. Conoco would be
asking those operators to shut in production during the
months of highest gas price and least amount of
curtailment. While Conoco is willing to seek the
cooperation of other operators to shut in their wells
and run the tests, there is insufficient time now
remaining for drilling wells in a qualified tight
formation area to allow for obtaining this type of
data;

(c) The application of the infinite acting
radial flow equation to wells in the southwest area
with significant cumulative production results in a
calculated reservoir permeability in excess of the 0.1
md permeability limitation. While one cannot assume
that high cumulative production means permeability in
excess of 0.1 md, the result of applying this
calculation to those wells does not provide the
necessary data to estimate permeability within the
permitted limitation so as to qualify the southwest
area by this analysis.

(6) Request to reduce requested area:

As a result of the foregoing, I have enclosed
a revised map showing a reduced area of application
which has excluded those areas for which we do not yet
have the required substantial evidence of low
permeability.



Mssrs. Stogner and Buckingham
January 10, 1992
Page 4

The revised area now contains acreage as follows:

Federal: 38,089.09 acres
State: 5,766.48 acres
Fee: 4,299.50 acres

48,155.07 acres

(7) Additional procedural matters:

(a) It is my opinion that the OCD has the
authority to allow the application area to be reduced
after the hearing but before an order is entered. This
is analogous to unit cases which are reduced is size;
unorthodox location cases that are moved to more
standard locations; and creation of pools with special
rules that are ordered for only part of an initially
requested area.

(b) It is my opinion that there is no need
to reopen the hearing and require that it be placed
upon another hearing docket. The purpose of doing so
would be to provide notice. However, because the area
is reduced and not expanded, there are no parties that
would benefit by new notice which have not already been
notified.

(c) It is my opinion that the OCD has the
authority to allow the amendment or in the alternative,
to approve in part and deny in part any OCD case
including this one. There is nothing in the OCD rules,
the FERC rules, the 0il & Gas Act or Division Order R-
6388-A which limits the Division to only approving or
denying the entire area of initial application. Such a
limitation unreasonably restricts the ability of the
Division to issue orders certifying appropriate areas
for tight formation designation.



Mssrs. Stogner and Buckingham
January 10, 1992
Page 5

Conclusion:

Please advise me of the concurrence of the OCD and
BLM to this request, and I will submit to you a
proposed draft order and the necessary exhibits for
final action.

W. Thomas Kellah;
{

WTK/jcl ‘
cc: Gregory Gazda (Conoco-Oklahoma City)
Robert G. Stovall, Esg. - OCD

1trt110.089
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United States Department of the Interior o —
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. 1
BUREAU OF LAND MANAGEMENT e —— a8
ALBUQUERQUE DISTRICT OFFICE - -
435 MONTANO N.E.
ALBUQUERQUE, NEW MEXICO 87107 ‘
v v v 3160 (015)
NMOCD Exhibit “E" -
_ Case 10425 Order No. R-9643 ~ March 6, 1992
Conoco Inc. - Tank Mountain TF Area -
Marilyn L. Rand, Director Michael E. Stogner
Division of Producer Regulation Chief Hearing Officer
Federal Energy Regulatory Comm. New Mex. 0Oil Conservation Div
825 North Capitol Street NE P. O. Box 2088
Washington, DC 20426 Santa Fe, NM 87504-2088

Dear Ms. Rand and Mr. Stogner:

This letter is to be included with the submission to the FERC of
the New Mexico 0il Conservation Division (NMOCD) Case No. 10425,
Order No. R-9643, which designates a tight formation in New Mexico.
The formation referred to 1is the Pictured Cliffs formation
designated as the Tank Mountain Tight Gas Area consisting of
48,155.07 acres.

A copy of the BLM dgeologic review and engineering reports are
enclosed.

This jurisdictional agency concurs with the NMOCD designation and
hereby designates the area in NMOCD Case No. 10425, Order No.
R-9643, and BLM Docket No. NM-583-91 as a tight formation.

Any persons objecting to this determination may file a protest
directly with the Federal Energy Regulatory Commission, in
accordance with 18 CFR Part 275.203 and 275.204, within 20 days
after the notice is published in the Federal Register by the FERC.

If vou have any questions contact Allen F. Buckingham at FTS 479-
8765 or (505) 761-8765.

Sincerely yours,

G P Gy

for Assistant Distri®€t Manager
Mineral Resources

Enclosures

cc:

FERC Advance Cy {(Marilyn L. Rand)

W. Thomas Kellahin (Conoco's Attorney)
Gregory Gazda, Conoco Inc

WO-610 (Donnie Shaw)

NM-922 (Joe Chesser)

NM-015 (ADM, Mineral Resources)



Rurazu of Lamd Aiznagement
Minersls Division

435 Mentzrns NE ,
Al MO BTIOF

NGPA 107 Tight Formation Application
Tps. 31-32 N., Rs. 9-10 W., San Juan Co., N.M.
Pictured Cliffs Formation, Tank Mt. Area
NMOCD Case # 10425
Conaco, Oklahoma City Division

Geologic Review:

On December 20, 19981, Conoco came before the NMOCD in application
for the designation of Tight Formation classification of the
Pictured Cliffs (PC) Formations.

In summary, examination of the geologic data indicates that the
Pictured Cliffs Formation in the area of the application, as
revised by Jan. 10, 18892 letter, meets the NGPA classification
criteria for a Tight Formation.

The principal exhibits in support of the designation are: type
Log, ~cross sections, cores, isopleth map of cumulative
production and map of PC permeability, saturation and production
trends.

Pictured Cliffs ©production occurs in NW oriented shore-face

deposits. As the intercontinental sea regressed to the
northeast, periods of stable sea level occurred in which
accumuliations of shore-face sand deposits were created. A

coarsening upward of grain size is typical of this type deposit
indicating that better reservoir conditions will occur 1in the
upper most section. The permeability wvalues supplied 1in the
application are derived from the upper, production portion of the
PC. Seaward of the shore-face sand, texture becomes finer and
less permeable. This is shown in Cross section A-A' by
increasing clay/shale content from south to north.

This depositional environment, as it relates to the PC has been
extensively studied and is fairly well!l understood. The absence
of direct data in much of the application area, has caused Conoco
to rely largely on this depositional model as support for
designation.

Information from four cores was available in the study area which
show the permeability is less than .1 md. at atmospheric
pressure. Consequently, no corrections were made for in-situ
conditions. The <cares are from wells located along the north
eastern extent of the major FC productive trend. Applying the
depositional model, reservoir conditions are expected to
deteriorate on the seaward side of the shore-face depositicn.
There are nine wells offsetting the currently defined productive
limits. These wells, indicated on exhibit 1-B as "non-
commercial', support the depositional interpretation. Although
there are numerous reasons why a well may be unsuccessful,

Exh. 5 (Pictured Cliffs Froduction, Saturation an Permeability



Trends) locates Tank Mountain in a gas saturated, low permeable
area.

In wview of Exh. 5, (frem Cumella, S.P. 1981 Master’s Thesic,
Univer. of TX @ Austin) and as supported by the core data, it is
reasonable to assume that reservoir conditions, specifically
permeability, have deteriorated in the application area.

Further northeast, beyond the undeveloped strip containing the
application area, are two small pods of PC production (Exh. 1-B).
Whether these are part of another productive shore face or
isolated sands is not certain. However, calculated
permeabilities of three wells 1iIn the larger pod indicate values
of less than .1 md along the northern boundary of the proposed
area.

Since the application area was contracted by letter dated January
10, 1982 an estimate of average PC depth in the revised area was
determined from office records. It was found that the original
value of 3,500 is still wvalid.

Fresh water formations will be protected in accordance with State
and Federal! regulations.

The data submitted supports the interpretation that the
application area lies between two productive PC trends.
Permeability values along the edges of the trends are less than
.1 md and indicate low permeabilities across the application
area. The presence of non-commercial wells, the interpretation
of the cross sections and the trends and characteristics defined
in Exh. 5, geologically support approval of the proposed Tank
Mountain Tight Formation area.

PRSP W



Rureau of Land Management
Minerals Division
435 Montzno NE

Albuguercue, NM 87107

Engineering Report- Application of Conoco, Inc. For Designation Of
: The Pictured Cliffs Formation In The Tank
Mountain Area As A Tight Formation

Conoco s original application requested that the area in Sec. 7-38,
T.32 N., R.9 W., Sec. 9-186, 21-28, 33-36, T.32 N., R.10 W., all of
T.31 N., R.9 W., Sec. 1-4, 9-16, 25-28, 33-36, T.31 N., R.10 W.,
Sec. 1-6, T.30 N., R.8 W., Sec. 1-4, T.30 N., R.10 W. containing
71,192 acres, be designated as a Tight Formation in the Pictured
Cliffs formation. An NMOCD hearing was held in Albuquerque on
December 20, 1991. Following the presentation of the direct
testimony by the applicants, numerous gquestions were asked by the
BLM and NMOCD representatives and additional information was
requested. By a letter dated January 10, 1992, Conoco amended their
application to eliminate the lands in T.30 & 31 N., R.10 W., and
certain lands in T.30 & 31 N., R.9 W. The amended area now contains
approximately 48,155 acres. The area eliminated is roughly the SW\4
of the original area. This area is almost completely developed and
contains only a few undeveloped spacing units.

Core data exists for three wells in the amended proposed area. Two
wells near the center (SJ 32-9 #106 and #108) and one well on the
upper western edge (EALUM #1). Analysis of the laboratory core
reports shows an uncorrected (uncorrected for water saturation and
over burden pressure) permeability of .013md, .0l1lmd, .028md for
the wells respectively. Because the Pictured Cliffs formation in
this area regquires stimulation to produce in paying guantities and
coring is expensive, cores are seldom taken on these wells. There
is no other data available in the proposed area. Three wells were
completed in the Pictured Cliffs formation Jjust north of the
proposed area. No cores were available for these wells either, but
an estimated permeability was calculated using the Infinite Acting
Radial Flow Equation. Initial reservoir parameters were used and
some assumptions had to be made. The calculations yielded
permeabilities of .069md, .083md, .051md. These values are about
twice the values that were measured in the lab, but they are still
less than .1md. A possible explanation is their higher value may be
due to the assumptions that had to be made in order to do the
calculations. All of the available data indicates that the in situ
permeability for the area is expected to be less than .1md.

Az mentioned earlier, all of the wells in the area require
stimulation to establish production at commercial rates. There are
no DST s or pre-stimulation pressure build up tests for any of the
existing wells in the area except for one. The &J 32-9 #106 was
completed in the SE\4 of section 17, T.31 N., R.9 W., on June 19,
1991. The well was pasrforated and then shut in for 27 days. The
SICP reached 340 psi. The well was flow tested using an 8\864 choke
to the atmosphere. The rate went from 130 mcfpd to 0 in four hours.
This would indicate a stabilized pre-stimulation rate of less than
1 mcfpd. This information zlong with a pressure and rate graph ars
presented in exhibit #6.

L .



The wells in the area produce dry gas with no o0il or water. The
wells in the area produce an average of less than one barrel of

condensate per month.

Although there is not alct of information available for the
proposed area, based on the information presented in the
application and other additional published information, this area
appears to meet the reqguirements for designation as a Tight
Formation. It is recommended that this application be forwarded to
FERC for designation.

Loled— Kewf—
IR Fed- G2

Bureau of Land Management
Minerals Division

435 Montano NE
Adbuquerque, NM 87107



