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February 26, 1991

State of New Mexico

Energy, Minerals & Natural Resources Department

New Mexico 0il Conservation Division /7 - g8
Post Office Box 2088 S
Santa Fe, New Mexico 87501-2088

Attn: William J. LeMay, Director

Re: Application for Tight Formation Designation
Robert L. Bayless
Rio Arriba County, New Mexico

Gentlemen:

Enclosed herewith is a formal Application by Robert L.

TELECOPIER:
(505) 325-4675

Mailing Address:
P. O. Box 1020
Farmington, N.M. 87499
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Bayless

for Tight Formation Designation. We request that this application
be placed on the March 21, 1991 Docket of the New Mexico 0il
Conservation Division Examiner Hearing to be held in Santa Fe,
New Mexico. Please advise should you require additional

information.
Sincerely,

TANSEY, ROSEBROUGH, GERDING
& STROTHER, P.C.

é7WWM1£%QﬂZ

TOMMY ROBERTS
Attorneys for Applicant
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xc w/encl: Supervisor - District III Office
New Mexico 0il Conservation Division
1000 Rio Brazos Road
Aztec, New Mexico 87410

Kevin McCord
Robert L. Bayless



BEFORE THE
OIL CONSERVATION DIVISION
ENERGY, MINERALS & NATURAL RESOURCES DEPARTMENT
IN THE MATTER OF THE APPLICATION o
OF ROBERT L. BAYLESS FOR DESIGNATION CASE No. /0¢26Y

OF TIGHT FORMATION, RIO ARRIBA
COUNTY, NEW MEXICO.

APPLICATION

Comes Now ROBERT L. BAYLESS, by and through his undersigned
attorneys, and as provided in the O0il Conservation Division's
Special Rules and Procedures for Tight Formation Designations
under Section 107 of the Natural Gas Policy Act of 1978
promulgated by 0il Conservation Division Order No. R-6388 on
June 30, 1980, hereby makes application for an order designating
certain portions of the Pictured Cliffs formation as a tight
formation under Section 107 of the Natural Gas Policy Act of
1978 and in support of its application would show the Division:

1. Applicant is the owner and operator of certain interests
in the Pictured Cliffs formation underlying the following
described lands situated in Rio Arriba County, New
Mexico:

Township 29 North, Range 2 West, N.M.P.M. - All

Township 29 North, Range 3 West, N.M.P.M. - All

Township 29 North, Range 4 West, N.M.P.M. - All

Township 30 North, Range 2 West, N.M.P.M, - All




Township 30 North, Range 3 West, N.M.P.M. - All

Township 30 North, Range 4 West, N.M.P.M.
Sections 1 through 2: All
Sections 11 through 14: All
Sections 23 through 26: All
Sections 35 through 36: All

Township 31 North, Range 2 West, N.M.P.M.
Sections 2 through 36: All

Township 31 North, Range 3 West, N.M.P.M., - All

Township 32 North, Range 2 West, N.M,P.M,
Sections 7 through 10: All
Sections 15 through 22: All
Sections 27 through 35: All

Township 32 North, Range 3 West, N.M.P.M. - All

Containing a total of 193,090 acres, more or less

2. The Pictured Cliffs formation is expected to have an
estimated average in situ gas permeability throughout
the pay section of less than 0.1 millidarcy per foot.

3. The average depth of the top of the Pictured Cliffs
formation is 3715 feet and the stabilized production
rate, against atmospheric pressure, of wells completed
for production in said formation, without stimulation,
is not expected to exceed 105 mcf of gas per day.

4. No well drilled into the Pictured Cliffs formation
in the above-described area is expected to produce,
without stimulation, more than five barrels of crude
0il per day.

5. A complete set of Exhibits which applicant proposes

to offer or introduce at the hearing on this application,
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together with a statement of the meaning and purpose
of each exhibit, will be filed with the Division and
the Minerals Management Service at least fifteen (15)
days prior to the hearing date as required by the 0il
Conservation Division's Special Rules and Procedures
for Tight Sand Formation Designation wunder Section
107 of the Natural Gas Policy Act of 1978.

WHEREFORE, Applicant prays that this application be set
for hearing Dbefore a duly appointed examiner of the 0il
Conservation Division on March 21, 1991 and that after notice
and hearing as required by law, the Division enter its order
recommending to the Federal Energy Regulatory Commission that
pursuant to 18 CFR, Section 271.701-705, that the Pictured Cliffs
formation wunderlying the above-described 1land be designated
a tight formation, and making such other and further provisions

as may be proper in the premises.

Respectfully submitted,

TANSEY, ROSEBROUGH, GERDING
& STROTHER, P.C.

oy O Rote T

TOMMY ROBERTS

Attorneys for Applicant

P.0O. Box 1020

Farmington, New Mexico 87401
(505) 325-1801
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APPLICATION OF

ROBERT L. BAYLESS

FOR DESIGNATION OF THE CABRESTO AREA

OF THE PICTURED CLIFFS FORMATION

AS A TIGHT FORMATION

RI0O ARRIBA COUNTY, NEW MEXICO

Case No. 10264 March 21,

Prepared by:

KEVIN H. McCORD, P.E.
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APPLICATION OF ROBERT L. BAYLESS
FOR DESIGNATION OF THE CABRESTO AREA OF THE
PICTURED CLIFFS FORMATION AS A TIGHT FORMATION,

RIO ARRIBA COUNTY, NEW MEXICO

Robert L. Bayless is applying for portions of the East Blanco,
Choza Mesa, and Gobernador Pictured Cliffs gas pools to be
designated as a tight formation under Section 107 of the Natural
Gas Policy Act of 1978. The proposed Cabresto Tight Gas Area is
located in the northeastern portion of the San Juan Basin. The
area is located in Rio Arriba County, approximately 45 miles
northeast of the town of Bloomfield in northwestern New Mexico.

Exhibit No. 1 displays the proposed Cabresto Tight Gas Area
on the map showing the Pictured Cliffs formation wells in the San
Juan Basin. The Cabresto Tight Gas Area includes approximately

193,090 acres described as follows:

T29N R2W
All Sections 23,040 acres
T2Z9N R3W
All Sections 22,210 acres
T29N_R4W
All Sections 23,040 acres
T30N_R2W
All Sections 23,040 acres
T30N R3W
All Sections 22,260 acres
T30N_R4W
Sections 1-23; 11-14; 23-26; 35-36 7,680 acres
T31N_R2W
Sections 2-36 22,400 acres
T31N_R3W
All Sections 22,210 acres
T32N_R2W
Sections 7-10; 15-22; 27-35 11,880 acres
T32N R3W
All Sectionms 15,330 acres

193,090 acres
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The Pictured Cliffs formation in the Cabresto Area meets the
criteria established in Section 107 of the Natural Gas Policy Act
of 1978 to be designated as a tight gas formation in that (1) the
estimated average in situ gas permeability throughout the pay
section in expected to be 0.10 millidarcy or less, (2) the
stabilized gas production rates, without stimulation, at
atmospheric pressure of these gas wells are not expected to
exceed the maximum allowable production rate of 105 MCFD for an
average depth of 3715 feet to the top of the Pictured Cliffs
formation in this area, and (3) no well drilled into the
Pictured Cliffs formation in this area is expected to produce
more than five barrels of crude o0il per day prior to stimulation.

Exhibit No. 2 is a Pictured Cliffs formation completion and
production map of the proposed Cabresto Tight Gas Area. Shown on
this map are all the wells that penetrated the Pictured Cliffs
formation in this area. The production figures presented for each
producing well are date of initial potential, initial gas potential
in MCF per day, the current production capability of the Pictured
Cliffs well in MCF per day, and cumulative production for the well
in MCF as of November 1, 1990. If the Pictured Cliffs well
produced any o0il or condensate, this production data is presented
also. Exhibit No. 2 also presents completion and production data
from some Pictured Cliffs wells surrounding the proposed tight gas
area.

The average depth to the top of the Pictured Cliffs formation
in the Cabresto Tight Gas Area is 3715 feet. A list of well name,
operator and production data for Pictured Cliffs wells within the
Cabresto Tight Gas Area is presented as Exhibit No. 3. The Cabresto
Tight Gas Area contains 124 wells which have penetrated and
evaluated the Pictured Cliffs formation. At this time 53 wells are

capable of production producing from the Pictured Cliffs formation.

GEOLOGY
The Pictured Cliffs Sandstone is a marine, clay filled, fine

grained sandstone. This sandstone was deposited as a beach and as

nearshore bars generally aligned northwest - southeast with a
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source generally to the southwest. These deposits represent the
last marine strata in the northeasterly regression of the
Cretaceous sea. There are two main zones within the Pictured
Cliffs Sandstone. Each zone represents a regressive sequence
separated by a marine tongue of Lewis Shale which represents a
transgression. Production of gas in the Cabresto Tight Gas Area is
from stratigraphic entrapment.

Sample examination indicates that the Pictured Cliffs
formation in this area consists of very fine to fine grained,
fairly well sorted, subrounded to subangular, slightly calcareous,
salt and pepper sandstone. The dark grains are predominately
glauconite, mica, and carbonaceous shale. Interbeds of the Lewis
Shale are present in the lower part of each main zone, but become
fewer and thinner upward. Microscopic examination of the Pictured
Cliffs formation reveals that the sandstone grains are coated with
mixed layer illite - smectite authigenic clay. These clay coatings
are pervasive throughout the vertical extent of the Pictured
Cliffs. The clay coatings of the sandstone grains reduce the
effective permeability of the Pictured Cliffs sand in this area.

Exhibit No. 4 is a type log of the Pictured Cliffs
formation in the Cabresto Tight Gas Area. This well is the
Robert L. Bayless Jicarilla 464 No. 4 located in the NWSE of
Section 31, T30N-R3W, Rio Arriba County, New Mexico. This type
log is representative of potential pay in both the upper and lower
zones of the Pictured Cliffs formation. The lower zone of the
Pictured Cliffs is.blanket - like in the southwest portion of the
Cabresto Tight Gas Area but thins and pinches out a few miles
northeast of the Jicarilla 464 No. 4 well. 1In contrast, the upper
zone of the Pictured Cliffs is much more lenticular in nature.

Exhibit No. 5 is a cross section A-A' illustrating Pictured
Cliffs sandstone development across the Cabresto Tight Gas Area.
The datum for this cross section is the top of the Pictured Cliffs
formation. The cross section shows that the Pictured Cliffs
Sandstone is a continuous lithologic unit throughout the Cabresto

Tight Gas Area.
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STABILIZED UNSTIMULATED GAS PRODUCTION RATE

Obtaining stabilized unstimulated gas production rates for
Pictured Cliffs wells is not a standard procedure used by operators
when completing their wells in the San Juan Basin. Past experience
has shown that these low permeability Pictured Cliffs wells must be
stimulated to obtain commercial production. However, in
preparation for this Cabresto Tight Gas Study, Robert L. Bayless
performed a natural gas production test on a well before it was
fracture stimulated. Exhibit No. 6 presents the data for this
production test taken on the Robert L. Bayless Jicarilla 31-3-32 #1
well located in the NWSW of Section 32, T30N-R3W, Rio Arriba
County, New Mexico. The average unstimulated natural gas
production rate for this well is 22.0 MCF of gas per day. This
rate is considered representative for the Cabresto Tight Gas Area
and is well below the 105 MCFGPD allotted for tight formation gas
wells having an average depth of 3715 feet.

It should be noted that this production test was taken after
stimulation of the formation with acid. Acid was used to insure
that the perforations in this well were open. Therefore, true
unstimulated natural gas production, within its strict definition,
would be less than this reported gas flowrate.

Not all of the natural production tests taken from this area
were used to calculate the representative unstimulated natural
production rate for the Cabresto Tight Gas Area. John E. Schalk
conducted natural production tests on the Schalk 29-4 #6 and the
Schalk 29-4 #10 wells in 1981 and 1982, respectfully. These wells
are located in the SWSW of Section 25 and the SWSW of Section 23 of
T29N-R4W, Rio Arriba County, New Mexico. Although both of these
wells made some gas naturally, it was such a small amount that it
was too small to measure. Rather than average in these two "zero
values" the value of 22.0 MCF of gas per day from the Bayless
well was used as the most representative natural unstimulated

production rate for the Cabresto Tight Gas Area.
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STABILIZED UNSTIMULATED OIL PRODUCTION RATE

The natural gas produced from the Pictured Cliffs formation
in the Cabresto Tight Gas Area is virtually dry gas. There has
been very little 0il or condensate reported for the wells that have
produced in the area. Some of these wells will have small amounts
of 0il or condensate production with the gas, but significant oil
production is not common. Examination of the production data
supplied in Exhibit #3 support these statements. These dry gas
production figures indicate a well drilled in the Pictured Cliffs
formation in the Cabresto Tight Gas Area is not expected to
produce, without stimulation, more than 5 barrels of crude o0il per

day.

PERMEABILITY

The Pictured Cliffs formation in the San Juan Basin is
dependent on stimulation techniques to be commercially productive
due to the low permeability of the reservoir rock. Exhibit Nos. 7
through 10 present core analysis data used to determine the average
laboratory permeability to air for the Pictured Cliffs formation
in the Cabresto Tight Gas Area. The exhibits contain the actual
core analysis reports plus selective analysis of the cores taken
from only the productive portion of the Pictured Cliffs formation
for each well. The cored intervals chosen for permeability
averaging were determined by examination of the individual core
analysis reports for each well. Only cored intervals of sand which
had greater than 107 porosity from the core analysis were used for
permeability averaging. The average permeability value determined
for each well in Exhibit Nos. 7 through 10 are average laboratory
determined permeability values. The actual in situ permeability of
the formation is less than this laboratory determined value due to
water saturation and net confining pressures found in the Pictured
Cliffs reservoir.

Exhibit 11 is a summary of all laboratory core analysis
results for the Cabresto Tight Gas Area. The average laboratory
permeability to air obtained for the Cabresto Tight Gas Area from

the four wells shown is 0.66 millidarcy.
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Exhibit No. 12 presents a technical paper entitled "Effect of
Overburden Pressure and Water Saturation on Gas Permeability of
Tight Sandstone Cores" written by Thomas and Ward of the U.S.
Bureau of Mines. This paper presents relationships between
laboratory determined permeability in cores and actual in situ
permeability found in reservoirs. Exhibit No. 13 explains how in
situ permeability is calculated from the core analysis using the
technical paper presented.

An average in situ permeability value of 0.035 millidarcy was
calculated from the average laboratqry permeability value of 0.66
millidarcy for the Cabresto Tight Gas Area. This 0.035 millidarcy
permeability value calculated from core data is well below the 0.10
millidarcy cutoff for tight gas reservoirs.

Another method of determining reservoir permeability was
performed as a check, making use of the representative unstimulated
natural production test taken in the area. The average
unstimulated gas flow rate of 20.0 MCF of gas per day, along
with other Pictured Cliffs reservoir data for the Cabresto Tight
Gas Area was used to calculate a reservoir permeability using
Darcy's Law. This Darcy's Law calculation is presented as Exhibit
No. l4. The use of Darcy's law calculates an average reservoir
permeability value of 0.017 millidarcy for the Cabresto Tight
Gas Area. This permeability value compares to the 0.035 millidarcy
permeability value determined by core analysis methods. These two
methods produce fairly similar permeability values both of which
are well below the 0.10 millidarcy tight gas limitation.

From examination of the two sources of permeability data, the
reservoir permeability value of 0.035 millidarcy determined by
core analysis methods 1is thought_to be the best estimate of
reservoir permeability for the Cabresto Tight Gas Area because it
uses actual core data from the Pictured Cliffs formation.
Therefore, the estimated average is situ gas permeability
throughout the Pictured Cliffs formation pay section is expected to

be 0.10 millidarcy or less in the Cabresto Tight Gas Area.
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FRESH WATER PROTECTION

Existing State and Federal regulations will assure that
development of the Pictured Cliffs formation will not adversely
affect or impair any fresh water acquifers that are being used or
are expected to be used in the future for domestic or agricultural
water supplies. Regulations require that casing programs be
designed to seal off potential water bearing formations from oil
and gas producing formations. These fresh water zones exist from
the surface of the ground to the base of the 0jo Alamo Formation.

Most Pictured Cliffs wells drilled in the Cabresto Tight Gas
Area are drilled with natural mud that will not contaminate fresh
water zones. A normal casing design consists of 8 5/8" 0.D.
surface casing being set from the surface to a depth of 150 to 250
feet. The production casing normally used is 4 1/2 or 5 1/2" 0.D.
and is set from surface to total depth. The surface casing is
cemented in place by circulating cement to the surface, protecting
the near surface formations from downhole contamination. The
production casing is cemented from total depth to the surface or to
a depth sufficient to cover the O0jo Alamo formation in the older
wells. The newer wells are required to circulate cement to the
surface. This process protects the Pictured Cliffs and other
hydrocarbon bearing formations from contaminating any fresh water
acquifers. Therefore, productive and fresh water zones are
protected by both casing and cement.

Stimulation of the Pictured Cliffs formation involves varied
fracture treatments, depending on the operator. Fracture
treatments usually consist of a one or two percent potassium
chloride water base fluid with sand, or a nitrogen-water foam base
fluid and sand. Either treatment will not harm a fresh water
acquifer. Fresh water protection is assured during these fracture
stimulation treatments due to zone isolation caused by cementation.
A distance of well over 500 feet between the Pictured Cliffs
formation and the closest fresh water acquifer in a wellbore is
additional insurance that an existing fresh water zone will not be

contaminated by stimulation of Pictured Cliffs wells in this area.
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Therefore, New Mexico and Federal regulations will protect
fresh water aquifers from the drilling, completing, and producing

the Pictured Cliffs formation in the Cabresto Tight Gas Area.

CONCLUSION
Evidence presented in this report substantiates the following

for the Cabresto Tigut Gas Area proposed by Robert L. Bayless:
(1) For an average Pictured Cliffs well depth of 3715 feet,
the stabilized production rate at atmospheric pressure of
wells completed in the Pictured Cliffs formation, without

stimulation, is not expected to exceed the maximum allowable

rate of 105 MCF of gas per day.

(2) No well drilled into the Pictured Cliffs formation in the
Cabresto Area is expected to produce, without stimulation,

more than five barrels of crude o0il per day.

(3) The estimated average in situ gas permeability,
throughout the Pictured Cliffs pay section, is expected to be
0.10 millidarcy or less.
The proposed Cabresto Tight Gas Area meets all the specifications
required as stated above and should be lesignated a tight formation
in the Pictured Cliffs formation under Section 107 of the Natural

Gas Policy Act of 1978.
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Exhibit
Number

CABRESTO TIGHT GAS AREA

LIST OF EXHIBITS

Exhibit
Name

1.

7.

10.

11.

13.

14,

-——— ——

Pictured Cliffs
Reservoir Map

Pictured Cliffs
Formation Coapletion
and Production Map

Cabresto Tight Gas
Area Wells

Cabresto Tight Gas
Area Type Log

Robert L. Bayless
Jicarilla 464 #4
NWSE Sec 31 T3@N R3W

Cross Section A-A?

Unstimulated Natural
Production Test
Robert L. Bayless
Jicarilla 31-3-32 #1
NWSW Sec 32 T3IN R3W

Core Analysis Data
Robert L. Bayless
Conoco 29-4 #7

SWNW Sec 20 T29N R4W

Core Analysis Data
John E. Schalk
Schalk 29-4 #6

SWSW Sec 25 T29N R4W

Core Analysis Data
Robert L. Bayless
Jicarilla 459 #5
SESE Sec 19 T3@N R3W

Core Analysis Data
El Paso Natural Gas
Gasbuggy #1

NESW Sec 36 T29N R4W

Core Analysis Suammary

Technical Paper
"Effect of Overburden
Pressure and Hater
Saturation on Gas
Permeability of Tight
Sandstone Cores”

Deteraination of In
Situ Permeability

Darcy's Law
Permeability
Calculation

Exhibit

Purpose
Show location of Cabresto Tight Gas
firea with respect fo San Juan Basin
Pictured Cliffs Wells

Show Pictured Cliffs formation well
activity and production figures in
and around the tight formation area

List Pictured Cliffs formation well
production figures in and around the
tight formation area

Show log characteristics of the
Pictured Cliffs formation in the
tight formation area

Show that the Fictured Cliffs
formation is present throughout the
tight formation area

Show the results of the unstimulated
natural production test taken on this
well

Show the selective analysis data and
the actual core analysis data froa
this well

Show the selective analysis data and
the actual core analysis data froa
this well

Show the selective analysis data and
the actual core analysis data frosm
this well

Show the selective analysis data and
the actual core analysis data from
this well

Show the summary of the core analysis
data used to deteraine the average
laboratory core permeability for the
tight formation area

Show the relationship between
laboratory and in situ permeability

Sthow the method of deteraining
in situ permeability from laboratory
core analysis

Show the determination
of permeability from an unstimulated
gas production test using Darcy's Law



CABRESTO TIGHT GAS ARZA - EXHIBIT #2

LIST OF WELLS WITHIN THE TIGHT BRS AREA THAT HAVE PENETRATED THE PICTURED CLIFFS FORMATION

CURRENT  CURRENT
p PC  GASPROD OIL PROD fi/1/9f (171791 DEPTH 10
CURRENT  SMUD CO* I CAPABILITY CAPRBILITY  CWM L TP OF
NELL LDCRTION OPERATOR STATUS DATE IATE  (KFD) XD BOPD GRS PROD OIL PROD  FIELD RL,

JICHS ¥ T29N R2W SEC 9 H SE NE UNION OIL OF CRLIF DA b/B6  &/87 @ 3686
JIC #5-3 TN R2W SEC 17 M G G4 SKITH DRILLING DA 6/%  5/3T ¢ 3594
JIC ¥-1 TN R2W SEC 19 N 5E SW SMITH DRILLING DR 12755 3% s 3498
JIC 431 #1 TN R SEC 4 K NE 59 ROBERT L. BRYLESS PROD FRT  1/B4 Jree
JIC 451 43 TSN R SEC 4 D N W ROBERT L. BAYLESS Dén 11/88 3782
JIC &2 84 Te9k R SEC 5D MW N4 ROBERT L. BAYLESS PROD PC 11788 1/  13®% 2l 8.8 2,73 @ EBLANDD FC 3141
JIC 432 31-Y Te9% A3 5C 6 P SE SE ROBERT L, BAYLESS PROD FRT  b/B5 3164
INDIf D-1 T29N R3W SEC 21 ¥ SW 54 PHILLIPS PETROLEWM DiR 5/53 T/6e ¢ 3523
JIC 43 AL T2OH R3W GEC 24 L e S ARDCO PRODUCTION PR 1985 11/82 b5
LA JRRA 41 To9k R3W SEC 25 M W SW JERDEE P, MCHURH PER 1966 11711 IS
DNDIRN A 31 T29K R3W SEC 29 A N ME  NORTHWEST PIPELINE pta 1902 11732 Joe
INDIAN R §3 T2k R3W SEC 25 L N S NORTHEST PIFELINE PROD PC 8/T7  T/6@ & 3758
INDIAN R #2 T29N R3¢ SEC 38 N SE SW NORTHWEST PIPELINE PROD FC 11756 11/%6 7984 5 2.8 B76,842 17 CHOZR KESA 3odb
BURKE 31 TN R3W SEC 31 F SE MW JERDME P. MCHUGH PR 1975 14776 1TT TR 928 40 CHOZA XESR Jn3
INDIN E 81 T29N R3W 5EC 31 B MW NE  PHILLIPS PETROLEL® PR 1985 4/%% & # 351,93 @ CHOIR MESR 3688
INJIFN 6 # T29K R3W SEC 33 0 MW N NORTHMEST PIPELINE BN TS ) 316
INIFN 6 # Te3N R34 SEC 34 K NE S NORTHMEST PIPRLINE DA 18/5 306k
TRUGLLO FED 81 T2ON R4W 5EC 1 H SE NE SOUTHLAND ROVALTY MR 1/B4 ¥i5
BORNC RANCH 388 TN RWISEC 2 H SE NT  SOUTHLAND ROVAKLTY PROD FAT  5/98 ki
CORXD 29-4 83 TOSN R&W SEC 20 SWSE CONDCO OIL OO DR 4778 3634
51 2-4 UNIT 49 TOON RAW SEC 3D N N NORTHWEST PIPELINE DR 955 L]
S 29-4 UKIT 421 TE9N R4W SEC S K NE SW MERIDIAK DIL PROD RCAMY  9/T7 178 L3R 19,63 ? EBRANID K 4208
SJ20-4 INT #11 TOONRMW SEC 6 P SE GE NORTHMEST PIPELINE DR B3 9% @ 4203
ROMERD FED $1 T29N R&W SEC 6 D M N AMOCO PRODUCTION PROC BRL 11784 4o
VALDEZ A 81 TZ9N RAW SEC 7 N SE 56 STANDOLIND DIL & GRS DR 8753 LR
51 23-4 IKIT 424  TOON R4W SEC 8B WNd NE MERIDIRM OIL PROD PC/GR. 18781 2783 1649 @ 1.2 B6,3% 1,493 E BLANCD RC 4162
5J2-4 INIT47 TN R4 SEC 8D MW N MERIDIAN OIL PR 1988 &/55 12/55 & 42
51 23-4 INIT 322 T2ON R&W SEC 9 N SE SK MERIDIAN DIL PROD PC 11778 12778 1329 § e.1 37,788 217 £ BLANCD PC 3535
VALD:T 82 T29N ReW SEC 18 M SW 5§ STANDOLIND OIL & 6R5 DR 10/53 368
CONOZD 29-4 42 T2ON RéwW SEC 11 H SE NE ROBERT L. BRYLESS PROD BR.  8/73 3694
CONDZO 29-4 #5  T2ON RéWw SEC 12 M SE NE ROBERT L. BAYLESS PROD BR.  18/73 374
BURNS RANCH #1 TGN RéW SEC 13 R NE NE SOUTHLAND ROYALTY PROD 62 9/79 3595
CONCO 23~4 #1@  T29N R4W SEC 14 A M€ NE ROBERT L. BAYLESS PROD PC 3/78  4/78 973 3 e.e 183,317 P UNDES PC R
S 29-4 NIT 423 T29N Ré SEC 15 J MW SE MERIDIMN OIL PROD PC 11778 12/78 663 i3 e 46,320 146 CHOIR MESA 4074
SI29-4 INIT #12  T2ON ReW SEC 18 B N NE  MERTDIAN DIL PROD WV 7737 A1g
CONCCD 29-4 %6 T2ON RéW SEC 19 H SE NE ROBERT L. BAYLESS PROD PC 4/78  5/78 1§ 18 8.1 35,88 113 BOBERNADOR 3373
SCHFLK 29-4 45 TN R SEC 28 0 S SE JOWN E. SCHALK PRODPC 7/76  8/78 631 12 8.0 16,730 ®  GOBERNADOR 37
CONCCO 29-4 7 TEON RAWGEC 2 E SW MW ROBERT L. BAYLESS PRODPC 2/74 /T4 504 15 a1 52,9% 513 GOBERNADOR 284
CONCCO 29-4 81 TRON RAW SEC 22 K ME SH  CONOCD OIL CO PA 9/73 12/TS ¢ 3828
ST ©3-4 INIT 43 T2ON R4WSEC 22 N SE SW EL PASD MATURAL GRS DR 10753 4754 8 %ie
SCHALK 29-4 816 T29N ReW SEC 22 P SE SE JOWN E. SCHAK PROD PC 4/78 18778 1448 4 8.8 29,269 8 CHOIR XE5A 483
SCHAK 29-4 #11  T29N RéW SEC 23 P SE 5€ JOWN E. SCHALK PROD PC 5/78 b/78 1819 b 2.8 4,1 186  CHOIR MESA 3nei
SCHALK 29-4 #10  T2ON RAN SEC 23 M 54 SW MR SCHALK PROD PC 2/82 11/ 8i2 12 8.0 31,887 8 [CHOIA MESA 4041
CONXCO 29-4 #4 729N RéM SEC 24 N SE SW ROBERT L. BAYLESS PROD PC 12/73 &/718  SoMh iy 8.8 62,285 17 CHOIR MESR %97
SJ 29-4 INIT #15 TPON RMW SEC 256 Sw NE EL PRGSO NATURAL BAS DA 7/38 18/38 ) 375
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EXHIBIT 43 - PRGE ¢

CURRENT  CURRENT
49 PC  BASPROD OIL PROD 111791 1171481 DEPTH TC
CURRENT  SPUD COW> 1P CAPABILITY CAPABILITY  CUW Cu 0P OF
WELL LOCATION OPERATOR * STATS DATE DATE (MCFD) WFD BOPD  GAS PRID DIL PROD  FIELD P.C.

SCHAK 29-4 46 TSN RéW SEC 25 M SW 5 JOWN E. SCHRK PROC PC  8/60 1e/8! T8 2 8.0 4004 8 CHOZA MESA A5
SCHALK 29-4 417  TOINRM SEC 251 NE SE JON E. SCHAK PRODPC 7/78 8/78 138 3 6.8 263,9% ¢ CHOZA ¥ESA 3644
SCHALK 29-4 414  T2ON R SEC 26 B MW NE  JOWN E. SCHAK PRODPC #/78 9718 17 14 6.0 b4, 47 42 CHOZA XESA 4040
SCHALK 29-4 7 TSN R&W SEC 20 K NE 5% JOWN E. SCHALK PROZPA 5/1% 679 1380 97 L7 28,295 12,513 CHOIA MESA 3714
SCHAK 29-4 #15  T2ON R4W SEC 27 P 5€ 5 JOHN E. SCHALK PROC PC  4/78 1e/78  2hid ] 8.8 41,614 @ CHOIR MESA 32
CONCCO 25-4 3 T29N Réw S5EC 28 L N SW  ROBERT L. BRVESS PROD BAL 11773 4192
53 29-4 INIT #13  T2ON R4 SEC 29 H 5E NE EL PRS0 NATURAL BAS D8 18/57 4091
SYe9-4 INIT #1  T29N RéW SEC 38 K NE 5§ MERIDIAN OIL PROD WV B/33 4252
SJ 29-4 INTT #14 T2ON R4W SEC 31 A NE NE MERIDIAN OIL PROD WV 9757 M3
SOHLK 9-4 43 THNRWSEC 32 R NENE JON B, SCHRLK PRODRC 1/76 3776 782 2 e.¢ 184,271 ¢  GOBERNADOR 4250
SCHALK 29-4 41 T2ON RAW SEC 32 M SW 54 JOKN E, SCHALK PROD W &5 4342
FED #29-4-3¢ #1  T2O9K RéW SEC 22 R NE NE RICHMOND PETROLELK PROC FRT  8/8% 250
SCHK 29-4 842 TON R&W SEC 32 P SE 5E JOWN E. SCHALY PROD RC 12/75 &M 1254 218 8.6 587,769 116 GOBERNADOR 4258
FED #29-4-32 82 T29N Réd SEC 32 K Se SW  RICHWOND PETROLELK PROD FRT 9789 4337
SOHFLK 29-4 84 TSN RAW BEC 32D MW MW JOHN E. SCHAEK PRODPC 9/75 1275 & 103 8.8 29,21 ¢ DGOBCRNADOR 4249
SJ €9-4 UNTT #18  T29N Réw SEC 33 H SE NE  MERIDIAN OIL PROD MV 9/55 4262
SIE9-4 INIT 48 T2ON RW SEC 34 H SE NE  NORTHMEST PIRELINE PRAD BC  &/57 VST 3 3891
SIE9-4 IKIT 84 TN R4 SEC 30 B MW NE ERIDIAN OIL PROD PC 9/35 1I/S 8 19 8.8 104,07 # CHOZA KESA KX
87 ¢9-4 INIT #2 T2ON R&W 5EC 35 K N ¥ MERIDIAN OIL FROD FRT 953 18/33 6928 1,886, 58 @ CHOIA ¥SA 3832
SH &9-4 IRIT 416 TZ9N Rék SEC 36 A NE NE  MERIDIAN DIL PROD FRT 7736 11/38 b33 b4, 391 @ CHOIR MESA 3138
SIE9-4 INIT #1¢ TONRWW SEC 35 K NSV ELPRSOMTURRL BAS  PRA 198D 7/56 9/36 1348 81,854 8 CHOIR MESR 39z
BASKUGSY #2 TN R4K SEC 36 N SE S EL PRSC NATURAL GRS DR &/67 Hie
BASELGEY 41 TE9N Réw SEC 36 # NE SW EL PASD NATURAL BRS R 2767 3%ib
BASHUGEY #3 TESN RaW SEC 36 K NE SW EL PASD NATURAL 6AS DER - B/89 3ves
JIC 5-4 T30K RowW SEC 6 E SW N SNITH DRILLING DR 18756 TS
JIC5i6 T30 R SEC 70 54 SE ROBERT L. BAYLESS  PROD FRT/PC 11787 1/8B 368 3138
JICSS T38N R2W SEC 18 0 SW St ROBERT L. BAYLESS  PROD PC/GAL 11/83 7/87 TS 9 8.8 24,812 @ EBLAND PC 3%
52w T30N R2W SEC 33 C MNE MW MALLON OIL €O Dt 9/88 W14
JIC 436 & T30 A3 SEC 70 SW SE ROBERT L. BAYLESS PROD PC ie/B6 1787 X2l 148 6.6 23,63 ¢ EBANCOPC 3633
JIC 438 88 T3BN R3W SEC 7 F SE MW ROBERT L. BAYLESS PROD PC  9/88 1i/Ba X510 [ 8.8 199,13 ¢ EBLANCD PC 3118
JIC 438 83 T3BW R SEC 7 H SENE ROBERT L. BAYLESS PROD PC  3/86 4/88 2633 198 6.8 181,533 @ E BLANCD PC 33
JC&T o T30\ R SEC 9L N4 54 ROBERT L. BAYLESS PROD DR 12/86 1/87 384 3 ee 1,517 @ EBLANCO R 32
JIC 4% #1 T30K R3s SEC 11 N S8 SW ROBERT L. BAYLESS PROD FRT  2/87 33
JIC &1 ¢ T30N R SEC 14 L NW SW  ROBERT L. BAYLESS PROD PC (/67 2/87 €50 3 8.0 43,766 @ EBLANCE PC 351
JIC 459 #8 T38X R3W SEC 17 C NE N& ROBERT L. BAVLESS PROD PC 10/83 1/8%  158F 3 8.8 24,48 @ £ BUANCO PO 36b3
JICAST ¢t T30N R3¥ SEC 18 1 N SE ROBERT L. BAYLESS PROC PC 1l/86 1/87 250 in 8.6 21,8 2 EBLANO PC 3677
JIC 439 83 T30N R3W SEC 16 6 SW NE ROBERT L. BAVLESS  PROD OA/PC 18/88 1/89 2519 65 0.0 31,445 ® EBLANCOPC 354
JIC A58 M4 T38X R3 SEC 19 B MWW N ROBERT L. BAYLESS PROD PC 1@8/88 1/83 4378 5t 8.0 200,020 @ E BLANCO PC 3746
JIC 459 £5 T38N R3W SEC 19 P 5E SE ROBERT L. BAYLESS PROD PC 12/B8 4/98 1384 U 0.8 18,787 9 E BUANCO IC 3846
JIL&I 8 T30\ R3K SEC 28 E SW MM ROBERT L. BAYLESS PROD PC 11/87 12/87 5 182 8.8 26b,318 @ EBLANDRC 3182
JIC 460 82 T30 R3M SEC 21 M SW S ROBERT L. BAYLESS PROD PC 12/86 1/87 408 i1 0.0 26,04 # E BANCO PC 3687
JIC 462 11 T30K R3W SEC 22 ¥ SW SW ROBERY L. BAYLESS PROD PC  1/87 1/87 404 2h 8.0 25,882 @ E BUANCD PC 3609
JIC 463 # T38N R3W SEC 25 E SW MW ROBERT L. BAYLESS PROD DA 3/87 &/87 M 9,811 @ E BLANCO IC 380
JIC 464 48 T30N R3# SEC 29 K NE SW ROBERT L. BAYLESS PROD PC 10788 12/88 2324 12t 8.8 65,900 ? E BLANCO T 3w
JIC 464 47 T30N R3W SEC 29 D MW MM ROBERT L. BAYLESS PROD PC 11/88 2/89 2428 164 6.8 93,89 ® EBLANCO RO 3814
JIC 44 13 T30N R3W SEC 30 H SE NE ROBERT L. BAYLESS PROD PC 11/88 12/88 4891 112 88 97,31 @ E BANCO PC 3608
JIC 464 &} T30N R34 SEC 30 I NE SE ROBERT L. BAYLESS PROD PC 18/86 12786 3923 2 8.8 483,271 8 EBLANCOPC 3740
JIC kb4 35 T3BN R3W SEC 31 B %W NE ROBERT L. BAYLESS PROD PC 12/88 2/83  30l@ 68 6.0 43,879 @ E BLANCO PC 3
JIC 464 #4 T38N R3W SEC 3! J MW S5¢ ROBERT L. BAYLESS PRODPC 2/B8 3/88 (&% 15 0.6 21,3 § EBLANCO FC 3698



EXHIBIT 43 - PRGE 3

CURRENT  CURRENT
P P DGASPROD OCIL PROD 111781 1//81 DEPTH T
CURRENT  SPUD COM® I CRPABILITY CAPRBILITY OWM CiM 0P OF
Wetl LOCATION OPERATOR STATUS DRTE DATE  (KCFD) WFD BP0  GAS PROD OIL PROD  FIELD p.C.

JIC 464 #2 T30 R3W SEC 32 D Nw MW ROBERT L. BAYLESS PROD PC 18/87 12/87 2481 8% e.8 315,89 ¢ EBANOR 3134
JIC 464 # T30 R3W GEC 32 W SW S ROBERT L. BAYLESS PROD BT B/88 9/88  36&¢ 142 8.0 178,47 8 EBLANCORC 3638
JIC TRIBAL 81 T8N R3W SEC 34 D MW M SUNRAY DX OIL CO DA 3/64 K
SIS FED 83 T38Y RéW SEC {1 E SW M SOUTHLAND ROVALTY PROD FC  G/82 l2/82  2ed2 1@ 8.0 3,618 @ EBLANCD PC KX
SIeS FED §2 T3 R4K SEC 11 0 SN 5 SOUTHLAND ROVALTY PRID PC 18/81 12/81 1382 3065
5] -6 INIT 425 T3ON RéW SEC 11 I NE SE EL PRSD NATURAL GRS PR 9/38 11738 i 330
S ¥ T8N R4W SEC 12 P OF SE ROBERT L. BAYLESS PROD PL  7/98 B/9 23 5] &0 5,7% 8 EBANOPRC 3b34
SIS FED §1 T8N R4W SEC 13 J MW SE SOUTHLAND ROYACTY PROD B  6/81 e
ALSLE B8 T304 ReW SEC 14 P 5E 5¢ EL PHSO NATURAL BAS  PRA 1959 11/31
5} 384 NIT 421 T30 Rak SEC 14 D N W& EL PASD NATURRL BRS D& B/68 3803
SCHAK 49 §1 T3 R4K SEC 23 K SH 5W  SCHALK DEVELDOMENT PROD P 373 17T 1BM3 a1 &8 226,780 ? ERAND R 4184
SCHEK 49 §2 T3 R4W GEC 23 0 S SE SCHALK DEVELDPMENT PROD PC 11/T3 114 age b e.¢ 27,889 ¢ EBUANCO T 433
SCHLK 43 43 T3 RGH SEC 23 A NE KE  SCHACK DEVELDPWENT PROPC /T3 /16 2% 7 e.e 19,82 @ E BLANCD PC 3834
SCHK 45 84 T3BN R4 SEC 23 D MW N4 SCHAK DEVELOPMHENT PROD PC 1/74  S/74 13 7 8.8 25,9% 8 E BLARCD T 3872
SJ 30-4 INIT 429 T3ON ReW SEC 24 D N MM EL PASD NATURRL BAS Dt 9/58 10/58 ) LX)
SCHYK 76 §1 TR R4W SEC 25 B Sw Wi CORSTLINE PETROCEK Din 1273 4043
BIXER RANCH 81 T30 R&W SEC 26 E SW N SOUTHLRND ROYALTY PROD PC 9781 11/8t 449 15 a8 74,92 2 E BLANCD PC 3966
5] 30-4 INIT 819 T3RN ReW SEC 26 C NE N4 EL PRSD MATURAL BRS DR &/5T 8757 ) 471
BIX.ER RANCH 82 T30N RaM SEC 26 ¥ S GW  SOUTHLAND ROYALTY PROD PC  B/B3  3/84 712 35 8.8 T4 ¢ EBLANIGRC 413
RUBIN CRNYON §1  T30N R4W SEC 35 E SW N SOUTHLAND ROYALTY PROD PC 10/81 12781 128 8 8.2 20,764 @ E ELANCO PC 3632
SN FEL #4 T30N Réw SEC 36 P SE SE SOUTHLAND ROVALTY PROD FRT  8/B2 1R/B4 @ 3194
JIU TRIBAL 525 88 T2IK R2W SEC 15 1 NE SE AMOCO PRODUCTION PROD GAL 11/83 969
JIC TRIBAL 29 #1  T3IN R2W SEC 36 B N NE HMBLE OIL & RF DER 963 90
JIC TRIBA 531 41 T3INR3W SEC S K NE S AMOCO PRODUCTION PROD GAL 11783 3630
JIC 31-3-32 41 TIINRMWSEC 32 L M S ROBZAT L. BAYLESS DRILLED  2/3% /91 NORE YET ) .8 5 @ EBLANCI T 37
JIC TRIBA. #! TN RMSEC 21 X SW Sk THE TEXRS T DiR  5/52 1382
TRIBK. #1 TI2X R3W SEC 22 H SE NE STANDLIND A R 1105
PREDSA JIE H1 T32K R3M SEC 23 D MW MW PAN RMERICAN PET DA 6/63 1054
TRIBR. & T32x R3W SEC 23 K NE SW FLORENCE DRILLING DI 6/47
JICNCN A4 TINRMSECXF SE M AUSTRA-TEX QIL CO Dth  6/83 2764



CABRESTO TIGHT GAS AREA - EXHIBIT #6

NATURAL UNSTIMULATED GAS FRODUCTION FLOWTEST

WELL: ROBERT L. BAYLESS
JICARILLA 31-3-32 #1
NWSW SEC 32 T3IN R3W

TUBING
FLOW
FRESS FLOW GAS TOT GRS
CHART BRIFICE RATE FRODUCED FRODUCED
DATE TIME (FST) SIZE (MCFD) (MCF) (MCF)
@2/27/91 1@:05 am 52 2. 185 44,8 @. 2@ 2. 2R
19:12 am 86 @. 125 43.1 2.153 . 133
1@:15 am 87 a. 1e3 43.5 Q. 152 2, 303
10:22 am 835 2.125 2.7 B.15@ Q, 433
12:25 am 79 .15 4Q. 1 Q. 144 2. 596
12:32 an 73 2. 125 37.5 8.135 0. 731
10:35 am 67 Q. 123 34.9 2. 126 0. 857
12:42 anm 65 2,123 34.0 2. 1z@a 2. 975
12:45 am 39 Q. 125 £9.7 Q. 111 1.@87
12:50 anm & 2. 125 31.73 &, 1a7 1.124
10:35 an 5K Q. 125 28.9 @, 186 1.299
11:29¢ anm o2 B.123 £7.6 @, 258 1,378
11:25 anm 44 2. 125 29. 2 2.251 1.485
11:12 am 46 2. 125 23.8 2.@88 1.577
11:15 anm 39 2. 125 2.9 @.085 1. 662
11:22 am 32 Q. 135 15.9 .74 1.736
11:25 am 37 @. 125 2. 1 Q2.@73 1. 829
11:30 an 30 2.1235 12.0 2.071 1.88@
11:35 am 24 2. 125 16.5 2. doc 1.94&
11:40 anm 33 2. 125 2@, 3 2. 064 2. @6
11:45 am 28 Q. 125 18.¢ . 267 R
11:32 am 22 2.123 15.5 2. 859 2. 131
11:55 an 15 B.1e35 14.02 @2.251 2. 182
12:20 pm 27 2. 125 17.8 @. 235 c.c38
12:03 on 24 2.1c5 16.5 @, 262 2.897
12:19@ pm 18 2.125 13.5 @.a52 2. 349
12:15 om iz Q. 125 1.5 2. @42 2. 391
12:2@ pm 9 Q. 125 8.% 2. @34 2. 424
12:25 pn 16 Q. 125 12.5 Q. @37 2. 462
12:3@ pn 2 2. 125 14.6 D.047 2. 329
12:35 pnm 16 2.125 1.5 2. @47 . 356
12:49 pnm 12 Q. 125 9.3 2.@a38 2. 394
12:45 pm a 2. 125 8.3 Q.31 2.625
12:50 pm 5 9. 125 6.4 2. 226 . 650
12:55 pn 2 Q. 125 3.9 2.018 2. 668
1:@2 pa 1 2. 1285 2.8 @.212 Z2.680

CALCULATED 24 HOUR FLOWRATE = 2z.@ MCFD



CABRESTO TIGHT GAS AREA - EXHIBIT #7

FICTURED CLIFFS CORE ANALYSIS

. OPERRTOR: ROBERT L. BRAYLESS
WELL: CONOCO <5-4 #7
LOCATION: SWNW SEC 2@ TZON R4W
TOF OF FICTURED CLIFFS = 3284

ALL DATA USED IN THIS ANALYSIS IS )1@% POROSITY REFPORTED FROM CORE ANALYSIS

SAME  TOF BOTTOM FOOTAGE HORIZONTAL WRTER
NUM  INTERVAL INTERVAL INTERVAL PERMEABILITY ROROSITY SATURATION
TOTAL 35 4,08 411.3 c@e9. @
AVG .1z 11.8 99.1
6 3369 337@a 1 0.1z 1@.7 49.5
7 337@ 3371 1 Q.33 11.6 sa. ¢
ia 3373 3374 1 Q. 44 11.5 2. 1
11 3274 3375 1 @. 15 1z.8 49. 3
ig 3375 3376 1 @. =8 13.8 49.3
13 3376 3377 1 2. 14 12.6 38.1
14 3377 3378 1 ?.28 11.3 38.9
1% 3378 3379 1 Q. 12 Z. 8 39.1
18 33681 338z 1 2. 12 1.2 S6.1
15 3382 3383 1 .32 13.5 45.9
c@ 3383 3384 1 .18 13.8 47.1
21 3384 3385 1 a. 11 2.4 SS.6
o2 3385 3386 1 ¢.21 11.8 58. 5
£3 3386 3387 1 Q.11 12.8 S 4
24 33287 3388 1 2. 15 1.2 65.@
26 3389 3350 1 Q. a7 i1.6 £5.9
8 2391 339¢& 1 2. @5 11.8 63. 2
31 3394 3395 i @. @S 11.8 61.9
22 3355 3396 1 D. @8 11.3 62.8
37 3400 3401 i @. 04 11.1 70. 3
41 3404 3405 1 @. a8 12. 4 7@.2
42 34Q5 3406 i Q. 14 18.9 65. 1
o1 3414 3415 1 0. Q4 i1.@ 72.7
Se 3415 3416 1 2. 04 10.3 73.8
87 3461 3462 1 Q.02 ia. 5 76.1
89 3463 3464 1 Q. a1 1@8.9 78.9
10@ 3474 3475 1 .61 10.7 64.5
101 3475 3476 1 @. oz 1.4 64.9
1oz 3476 3477 1 .03 1c.8 61.@
123 3477 3478 1 Q. e8 iz. @ 57.5
104 3478 3479 1 Q.05 11.7 62. 4
105 3479 3480 1 @. a7 11.5 61,7
106 3480 3481 1 2.05 11.9 6l.4
107 3481 348¢ 1 @. 24 12.3 66.7
1e8 3482 3483 1 2.@7 12.5 S5.1
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Company. CONTINENTAL OIL CUNPANY Formation PICTUR D CLIFFS File brm3=2 e
Weil KO T _SAUJUAN 29-L __ Core Type____ DIA, COLV, 4"  Date Report_2-16=T4
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CORE ANALYSIS RESULTS

EXHIBIT #7

PAGE 2

2 gy
14,_,L s

Elev. 6578 KB Location N 1/)4 Sec. 20 T29N

Lithological Abbreviations

R

—leen cninroen ConaLOMENATE . COND  BmALv. rev Weormomce  ammiaenn U amerar Lamimarion tas  vievows
Lo ME.L™ avePsum.oYP FOSSILIFEROUS -FOSS LIMY LMY COARSE-CSE GRANVLAR.CANL VUYOOGY .VGY BTYLOLIYIC.8TY 'I‘nAW/
SAMPLE ; DEPTH ’ PERAMEABILITY POROSITY .:SP,E:A(:LE::T::AR:ION BSAMPLE DESCRIPTION
KUMBER | FEET ’HO.';...I LL}E’;&HRT PER CENT oIL ‘ ;2::: AND REMARKS
1 330L-65 0.01 <0.01 3.3 0.0 72.7 Ss wh vfg cly s & p calc
2 3355-66 0.01 <0.01 L.0 0.0 B82.5 VF Ss wh vfg cly s & p sli calc
3 3306-67 0.04 0.01 8.2 2.k 7.4 VF Ss wh vfg cly s & p sli calc
L 3307-68 0.0k 0.01 7.2 6.9 51.4 Ss wh vig cly s & p calc
g 3305-69 0.05 0.02 9.8 2.0 56.1 VF Ss wh vfg cly s & p calc
6 3359-70 0.12 0.04 10.7 8.4 L9.5 Ss wh vfg cly s & p calc
7 3370-T71 0.33 0.07 11.6 7.8 50.0 Ss vh vfg cly s & p calc
8 3371-72 0.02 0.01 3.3 15.1 75.8 VF Ss vh vfg cly s & p calc
9 3372-73 0.01 <0.01 2.3 0.0 82.6 VF Ss wh vig cly s & p calc
20 3373-7L 0.Lk 0.11 11.5 6.1 52,1 Ss wh vfg cly s & p
11 337L4-75 0.15 0.05 12,8 7.0 U49.3 Ss wh vfg cly s & p
12 3375-76 0.28 0.07 13.8 8.0 L9.3 Ss wh vfg cly s & p
23 3376-77 0.14 0.07 12.6 9.5 38.1 VF Sswhvfgclysé&p
L 3377-78 0.28 0.02 11.3 10.6 38.9 VF Sswh vfg cly s & p
15 3376-79 0.10 0.02 12.8 9.4 39.1 VF Sswhvigclysé&p
6 3379-00 0.12 0.01 8.2 0.0 67.1 Ss wh vfg cly s & p
17 3330-%1 0.05 0.01 8.9 0.0 173.0 Ss wh vfg ¢ly s & p
18 33%1-82 0.10 0.02 11.2 0.0 ©56.1 Ss vn vfg cly s £ p calc
19 3382-33 0.32 0.07 13.5 9.6 U5.9 Ss wh vfg cly s & p sli cale
O 3383-Cl 0.18 0.04 13.8 10.9 L7.1 VF Sswh vigcly sé& p
“1 338L-85 0.11 0.02 l2.h4 0.0 55.6 Ss wh vig cly s & p
2z 3385-86 0.21 0.02 11.0 0.0 58.5 Ss vh vfg cly s & p
“3  3356-L7 0.11 0.04 12.8 7.0 52.4 55 vh vfg ¢cly s & p
b 3337-58 0.15 0.01 10.3 1.0 65.0 Ss wh vig cly s & p shly
“S 3348-89 0.08 0.01 9.7 0.0 59.8 Ss wh vfg cly s & p
26 3359-90 0.07 0.02 11.6 0.9 69.9 Ss wh vy ¢ly s & p
7 2390-91 0.02 0.01 3.1 0.0 77.L VF Sswh vig clysé&p
“o 329L-92 0.05 <0.01 11.8 0.0 65,2 Ss wh vig cly s & p
29 339%-93 0.05 <0.01 8.0 0.0 80.0 Ss wh vfg cly s & p
N 3393-94 0.08 0.02 11.9 0.0 63.0 Ss wh vfg cly s & p ,
2. 339L-95 0.05 0.01 11.8 0.0 61.9 Ss wh vfg cly s & p sli cale
Iz 3395-96 0.08 0.02 11.3 0.0 62.8 Ss wh vig cly s & p sli calc
300 3396-97 0.02 <0.01 6.6 0.0 90.8 Ss wn vig cly s & p
Iu 3397-96 0.05 0.01 8.7 0.0 80.5 Ss wh vfg cly s & p
350 339699 0.01 <0.01 6.8 1.5 89.7 5s wh vfg cly s & p
¥ 3399-3400 0.04 0.01 9.1 0.0 78.0 $s wh vig cly s & p
47 32L00-01 0.04 0.01 11.1 0.0 70.3 Ss wh vfg cly s & p sli calc
i 3h01-02 0.01 <0.01 6.l 0.0 84.3 Ss wh vfg ¢ly s & p
W 3102-03 0.0y <0.01 8.1 0.0 80.2 Ss vh vig cly s & p .
Lo 3L03-04 0.0L <0.01 8.7 2.3 79.2 Ss wh vfg cly s & p sli calc
seltVICE NO. 5-A, 1-B. VF - VERTICAL FRACTURE.
s hese asalyses, opinons or interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and conndential uee.

this repoit s made. The interpretations or apinions expressed sepresent the best judgment o
Core [aborstnnies, Inc. and ita officers and cmrlnytu, assume na responsihilig
er profinihleness of any oil, gas oy other minesa

e

ore Laboratonies, Inc. (all errors and omissions esceptedd; hut
. ] and make no warranty or representations, as to the productivity, proper operations,
well or sand in connection with which such report is used or relied upon.



EHHIBIT #7
CA CORE LABORATORIES. INC. PAGE 3

Petroleum Reservoir Enginceving PageNo.__ < __
DALLAS, TEXAS

CORE ANALYSIS RESULTS

Company_COWTINENTAL OTL CONPANY Formation PICTURED CLIFFS File FP=3- 2625
Well ]\‘70. J SAN JUAN 29-)4 : Core Typc DIA. CONV. Ll" Date chort 2-18— “‘ i
Ficld ' ILDCAT Drilling Fluid____VWEH Analysts___ RN :
County__ SEN_JUAN State_N. MEX. Elev.6578 KB Locationl! 1/ Sec. 20 T29N RLY

Lithological Abbreviations
nan cvraunave vormiLirenous-rose  Lvetae. Conmst.csf  omamuiam.@mnL  vooavovay ervioumie e e/

SAMPLE ’ DEPTH | PERMEABILITY POROSITY .ES;ED:ACI-E:;T:Z:;;'ON SAMPLE DESCRIPTION

NumMBLR | FEET ;OR.:lL]EIDA\Fé{E‘o PER c:ur' oL ‘ ;ﬁ‘;:: AND REMARKS
L1 3L0L-05 0.08 0.01 10.4 0.0 70.2 Ss wh vfg cly s & p sli calc
L2 3L05-06 0.1hL 0.04 10.9 0.0 65.1 Ss wh vfg cly s & p sli calc
L3 3L056-07 0.02 <0.01 7.1 0.0 8L.5 Ss wh vfg ¢ly s & p sli calc
L 3%07-0S 0.0 <0.01 7.7 0.0 81.8 Ss wh vfg ¢ly s & p sli calc
L5 3L08-09 0.04 <0.01 8.k 0.0 B85.6 Ss wh vfg cly s & p sli calc
L6 3409-10 0.01 <0.01 8.2 0.0 83.0 Ss wh vfg ¢ly s & p sli calc
L7 3L10-11 0.01 <0.01 6.9 0.0 89.9 Ss wh vfg cly s & p shly
LS 3h11-12 0.02 <0.01 8.1 0.0 86.5 Ss wh vfg cly s & p shly
L9 3412-13 0.02 <0.01 8.8 0.0 78.4 Ss wh vig cly s & p sli calc
SO0 3L13-1L 0.02 0.01 8.1 0.0 91.3 Ss wh vfg cly s & p sli calc
g1 3L1L-15 0.0L 0.02 11.0 0.0 72.7 Ss wh vfg cly s & p sli calc
g2 3L15-16 0.0L 0.02 10.3 0.0 73.8 Ss wh vfg cly s & p sli cdlc
53 3L16-17 0.0L 0.02 9.8 0.0 77.5 Ss wh vfg cly s & p sli calc
oL 3L17-18 0.0L 0.01 9.5 0.0 8L4.1 Ss wh vfg cly s & p sli cale
S5 3L18-19 0.04 0.0L 9.8 0.0 T71.L - Ss wh vfg cly s & p calc
56 3L19-20 0.0 0.0L 9.4 0.0 T1.2 Ss wh vfg cly s & p cale
57 3L20-21 0.0L4 0.02 9.7 0.0 71.1 Ss wh vfg cly s & p sli calc
58 3L21-22 0.02 0.01 7.6 0.0 B1.6 Ss wh vfg cly s & p sli calc
59 2h23-24 0.02 0.02 5.6 8.9 78.5 Ss wh vfg cly s & p sli calce
60 3L2h-25 0.01 0.01 6.L, 0.0 B86.0 Ss vh vfg cly s & p sli calc
61 3L25-26 0.01 0.01 L. LO.0 u49.0 VF Ss brn vfg cly
€2 3L36-37 0.01 0.0L 3.5 0.0 82.9 Ss wh vfg ¢cly s & p sli calc
63 3437-33 0.01 0.01 5.2 0.0 82.6 Ss wh vig cly s & p sli calc
6L 3L36-39 <0.01 0.01 L.5 0.0 8L.L Ss wh vfg cly s & p sli calc
€5 3L39-L0 <0.01 0.01 5. 0.0 88.9 Ss wh vfg cly s & p sli calc
€6 3LLO-L1 0.01 0.01 5.7 0.0 B5.9 Ss wh vfg cly s & p sli calc shly
€7 3Lhl-hL2 0.02 0.01 5.5 0.0 89.0 Ss wh vfg cly s & p sli calc
€& 3LLke-L3 0.01 0.01 L.6 0.0 80.5 Ss wh vfg c¢ly s & p sli calc
69 3LL3-LL <0.01 0.01 5.4 0.0 79.6 5s wh vfg cly s & p sli calc
70  3hLL-L5 <0.01 0.01 4.7 0.0 83.0 Ss wh vfg cly s & p sli calc
71 3LL5-L6 <0.01 0.01 6.7 0.0 §8.0 55 wh vfg cly s & p sli ecalce
72 3LL6-L7 0.01 <0.01 6.9 2.9 B2.6 Ss wh vfg cly s & p sli calc
73 3LL7-LE 0.01 <0.01 5.7 0.0 B86.0 Ss wh vfg cly s & p sli calc
74 3LL48-L9 0.04 0.01 6.2 0.0 83.9 Ss wh vfg cly s & p sli calc shly
75 3LL9-50 0.01 0.01 6.9 0.0 85.5 Ss wh vfg cly s & p sli calc

SIXVICe NO, 5-A, 1-B. VF - VERTICAL FRACTURKE.
Thexe analyses, opinans or interpretations sre hased on observations and materials supplied b
‘(hn report as made. The interpretations or opinions expressed represent the best judgment o)'

are laboratories, Inc. and ita officers snd emrloyeu. sssume nn ns;m_mibililr and make no warranty or representations, as to the productivity, proper operations,
o prohtableness of any oil, gas or other mineral well or sand in connection with which such report is used or relied wpon.

the client to whom, and for whose exclusive and confidential uee
Core Laboratories, Inc. (all errors and omissiont excepted); but



: EXHIBIT #7

PAGE 4

CA-J0 CORE LABORATORIES. INC. )
Petrolewm Reservoir Engincering PageNo._ 2
DALLAS, TEXAS
CORE ANALYSIS RESULTS

Company_ CORTIEELTAL O1L CCHPANY Formation PICTURED CLIFFS File RP=3-2620
Well_____NO..7 SE JUAN 29-L Core Type DIA. CORV. 4" Date Report 2-16-7h
Field VILDCAT Drilling Fluid VB Analysts___T%

County____RIC ARRIBA  State N. MEX. Elev.6518 XB  Tocation MV 1/l Sec. 20 T29n kLY
Lithological Abbreviations

et GV omlwidioe  fmliin mmiew miTOT 0 SIT el Wely
SA"_P;[ ) DEPTH !‘ PERMEABILITY POROSITY R:SP'S:ACLCSNAYTl;::I.Eio’q ‘ SAMPLE DESCRIPTION
NUMDER FEETY LHDR':”"'I'(;ARC\;;_RT PER CENT on l :vi:::: | AND REMARKS
76 3450-51 0.01 0.02 6.8 0.0 83.9 Ss wh vfg cly s & p sli calc
77 3L51-52 0.02 0.0L 7.2 0.0 8L.7 Ss wh vfg cly s & p sli calc
75 3L52-53 0.02 0.02 7.4 0.0 85.1 5s wh vfg cly s & p sli calc
79 3L53-5h 0.0kL 0.02 8.6 0.0 Bl.h Ss wh vfg cly s & p sli calc
30 3h5L-55 0.02 0.02 2.0 0.0 80.0 Ss wh vfg cly s & p sli calc
51 3455-56 0.02 0.01 8.2 0.0 82.9 Ss wh vfg cly s & p sli calc
2?2 3h450-57 0.02 0.02 8.3 0.0 77.1 Ss vh vfg cly s & p sli calc
53 3457-58 0.0l <0.01 5.1 0.0 82.3 Ss wh vfg cly s & p cale
AL 3458-59 0.01 <0.01 5.6 0.0 80.L4 Ss wh vfg ¢ly s & p cak
65 3459-60 1.0  0.02 9., 0.0 78,7 VF Ss wh vig cly s & p calc
56 3L60-61 0.0L4 0.02 9.1 0.0 75.8 Ss wh vfg cly s & p sli calc
37 3L61-62 0.02 0.02 10.5 0.0 76.1 Ss wh vfg cly s & p sli calc
38 3L62-63 0.02 0.0L 9.7 0.0 76.2 Ss wh vfg cly s & p sli calc
39 3L63-6L 0.01 0.02 10.9 0.0 78.9 Ss wh vfg cly s & p sli calc
90 3L6L-65 0.01 0.02 9.9 0.0 80.8 - Ss wh vfg cly s & p sli calc
91 3L65-66 0.01 0.01 9,2 0.0 82.5 Ss wh vfg ¢cly s & p sli cale
92 3L66-67 0.01 0.01 9.9 0.0 78.8 Ss wh vig cly s & p sli calc
73 3L67-68 0.01 0.01 8.5 0.0 80.0 Ss wn vfg cly s & p sli calc
gl 3LEE-69 0.01 <0.01 6.3 0.0 79.L VF Ss wh vfg cly s & p calc
93 3469-70 0.01 <0.01 6.0 0.0 Bl.6 Ss wh vfg cly s & p calc
96 3L70-71 0.02 0.01 5.7 0.0 79.0 Ss wh vfg cly s & p sli calc
97 3L71-72 0.01 0.0l 8.7 0.0 78.1 3s wh vfg cly s & p calc
& 3472-73 <0.01 <0.01 7.5 0.0 85.3 Ss wh vfg cly s & p sli calc
99 3L73-Th <0.01 <0.01 4.3 0.0 72.1 VF Ss wh vfg cly s & p czalc
100 3L74-75 0.01 0.0k 10.7 0.0 64.5 VF Ss wh vfg cly s & p calc
101 3475-76 0.02 0.04 11.4 0.0 6L4.9 VF Ss wh vig cly s & p calc
102 3L76-77 0.05 0.07 12.8 0.0 61.0 VF Ss wh vfg cly s & p calc
103 3477-78 0.08 0.08 12.0 0.0 ©57.5 VF Ss vh vfg cly s & p sli calc
1oL  3L78-79 0.05 0.05 11.7 0.0 62.L Ss wh vfg cly s & p sli calc
105 3L79-80 0.07 0.05 11.5 0.0 61.7 Ss wh vfg cly s & p sli calc
106 3L80-81 0.05 0.07 11.9 0.0 61.4 Ss wh vfg cly s & p sli ecalc
107 3LB1-82 0.04 0.08 12.3 0.0 66.7 VF Ss wh vfg cly s & p sli calc
108 3L482-83 0.07 0.07 12.5 0.8 55,1 VF Ss wh vfg cly s & p sli calc

# DENOTES FRACTURE PERMEABILITY.

a e ' vy h

$nVICy N0, 5-A, 1-B., VF - VERTICAL FRACTURE.
These analywes, npinons or interpretations are based on observations and matetinls supplied hy the client to whom, and for whose exclusive and eonfidential u<e,
this repustic made, The interpretations or opininns expressed represent the best judgment ol Core Laboratories, Inc. (all errora and omirdiont excepted); bui

Core Jalotataries, Inc. and ita officers and employees, assume no rnpqnsibolilr and make no warranty or represcntations, as (o the productivity, proper operationy,
or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used or rehied upon.



CABRESTO TIGHT GAS ARER - EXHIBIT &8

FICTURED CLIFFS CORE ANARLYSIS

ORERATOR: JOHN E. SCHARLK
WELL: SCHALK 29-4 #¢&
LOCATION: SWSW SEC 25 TSN R4W

TORP OF FICTURED CLIFFS 4045

ALL DATR USED IN THIS ANALYSIS IS )1@% FOROSITY REFORTED FROM CORE ANALYSIS

SAMF  TOF BOTTOM FOOTAGE HORIZONTAL WATER
NUM INTERVAL INTERVAL INTERVAL FPERMEABILITY FOROSITY SATURATION
TOTAL 59 5z.39 &8z, = 24@1.9
RAVG 1.57 11.6 40.7
18 4257 4058 1 Q.12 18.6 44,3
23 406¢ 4063 1 .41 12,3 46.3
24 4063 4064 1 2.5z 11.8 46.6
g5 4264 4065 1 @. 27 11.8 50.8
cé 4965 4066 1 @. 58 13.1 S8, 4
27 4066 4067 1 @. 83 12.3 54.5
c8 4067 4068 1 @, 37 2.6 Sa. @
S 4268 4065 i 1.4 10. 4 53.8
3@ 4269 4072 1 8.6@ iz. 8 46.9
31 4070 4071 1 7.60 1z.@ 45.0
33 4@7¢ 4073 1 2. 66 11.3 36.3
34 4073 4074 1 @. &% 11.8 49,2
39 4074 4875 1 @. Sa iz.@a SR, &
39 4@78 4079 1 @. 3¢ i1. 4 47. 4
40 42795 4082 i .18 11.5 33.@
4 4081 408c 1 2. 16 15.1 31.8
43 482 4083 1 S56. 0@ 12.2 54, @
45 4084 4085 1 2.5 11.8 41,5
48 4087 4088 1 Q. 28 11.5 47.8
49 4088 4089 1 @. 238 13.@ 46.9
7@ 4119 4170 i Q.10 11.5 53.9
71 412@ 41c1 1 i.z@ ie.z 59.8
93 4146 4147 1 @.93 12.3 29.3
94 4147 4148 1 Z. 5@ 11.7 1z. 8
956 4149 4150 1 @.¢e9 ig.@ 46. @
97 4150 4151 i Q.24 14.2 42,3
S8 4151 4152 1 Q.22 11.5 35.7
59 4152 4153 1 Q.16 12.7 2e.0
11 415 4135 -1 @.66 1e.8 S2. @
106 4159 4160 i @.13 11.4 40. 4
107 4161 4161 i Q.23 ta.1 32.7
113 4166 4167 i 2. 16 10,1 3.7
114 4167 4168 1 0.11 13.3 20. 3
115 4168 4169 1 Q. a7 11.2 35.7
133 4186 4187 1 0.02 10.@ c0.@
165 4eed 4eeh 1 2. 51 1.1 71.3
170 4228 4229 1 .10 11.5 24, 3
186 4244 4245 1 @.05 10.3 36.9
190 4248 4249 1 @.@5 11.1 c7.@



EXHIBIT #8 - PAGE &

SAMP TOR BOTTOM FOOTAGE HORIZONTAL WATER

NUM INTERVAL INTERVAL INTERVAL FPERMEABILITY POROSITY SATURATION
ch 4262 4263 1 @. 38 1.1 38.6
cla@ 4768 4269 1 .15 1e.8 3i.4
21l 269 4270 1 @. 1z 11.7 47.8
21e 427@ 4271 1 @. 15 11.5 48,7
213 4271 4272 1 @.29 1.4 33.7
2i4 4272 4273 i Q.13 i1.¢ 48.¢
215 4273 4274 1 @. a6 18, 6 25.8
223 4281 428z i 2.15 11.3 93.1
224 4282 4283 1 2.97 11. 4 28.9
ces 4283 4e84 1 Q.17 ii.8 47.1
226 4284 4285 1 2.2 13.6 c3.@
227 4285 486 1 @.18 1.8 35.@
228 4286 4287 1 .17 11.8 32.¢
229 4287 488 1 .18 1i.@ 30.9
&3 4E92 4291 i .11 1i.2 34.8
241 4299 4300 i @. 26 i1. g 34. 8
268 4326 4327 1 Q.26 11.6 37.9
27@ 4328 4329 1 Q. 14 11.3 45.6
o7 4330 4331 1 2. 26 11.6 37.9
274 4338 4333 i 1,26 13.1 48.9



_ Y ' ' EXHIBIT #8

- PS\‘}_ L CORE LABORATORIFS, .lNC. PAGE 3
. X}_\\&\ﬂ Petroleum Rescrvoir Engineering
vgﬁ DALLAS. TEXAS
i“~-pany John E. Shalk Formation.f ictured Cliffs Page 1 of 9
Fielc Basin Dakota Drilling Fluid_Starch & Gel Du:qu19‘13‘80
County Rio Arriba g N.M. ‘ Elevation 7347 GL Analysts Getz
Location Sec.25~29N-LW Remarks__
CORE ANALYSIS RESULTS
(Figures in parentbeses vefer to footmote vemarks)
S Somex |

CAMPLE DEPTH OsrTY REMARKE

BER FEET - (o] REENT | .. ' ATL.. ' .
HOHBE ﬁAX ‘ g0 - | : ¢ PORE %z::lt ‘ :

WHOLE CORE ANALYSIS

1 Lo20-21 0.03 9.7 52.6 L0.2 COAL-BLK,vf grn,VF
4L02le22 « =« =« =« = «. =« « = =« « < RUBBLE - NO ANALYSIS
2 Lo022-23 0.01 11.8 80.5 12.7 COAL~BLK, vl grn
3 Lo23=24L i2 14.3 88.1 .8 SD-BLK,vf grn,w/cosal
Jo2h=26 = = = = = = = - - = - RUBBLE = NO ANALYSIS
L L026=-27 0.01 5.6 73.2 . SD-BRN,v{ grn,w/coel
5 L027-28 <«0.01 6.4 7.8 68. SD-GRY,f grn,w/cly
6 L028-29  0.52 0.L6 10.1 0.0 59. SD=-GRY,f grn,w/cly
7 L029-30 0.20 0.19 9.3 0.0 59. SD=GRY,f grn,w/cly
.8 L030-31 0.28 0.25 12.3 L.l L8, SD-GRY,f grn,w/cly
3 L031-32 0.08 0.06 11.5 L.3 47, SD-GRY,f grn,w/cly
10 4032=33 0.10 0,08 12.0 5.8 37. SD-GRY,f grn,w/cly
11 Lo033-3L 0.21 0,15 14.8 h.7 37. SD-GRY,f grn,w/cly
12 L4034-35 0.32 0,10 12.5 L.o . SD=GRY,f grn,w/cly
13- 4035-36 0.13 0,08 12.4 k.o . SD=-GRY,f grn,w/cly
1L 4036-37 0.05 0,03 11.7 4,3 . SD-GRY,f grn,w/cly
15 L037-38 0.13 0,10 9,1 5.5 . SD=GRY,f grn,w/cly

4038255 = = & = 2 0 o - - - - - - - - CORE LOSS

g\n\n U’\\nﬁg !
COONONWOoOFEF QOO NNWNE YOI WO NN owoowtl O

WFEFOWODONFOOWNI~IWOW~N0 1 OF-VO0OONomO+F oo

16 L055-56 3.1 0.68 2.6 3.8 . SD-GRY,f grn,w/cly,VF
17 L40S56-57 0.21 0.07 9.7 6.2 . SD-GRY,f grn,w/cly
18 LO57-58 0.12 '10.6 8.5 . SD-GRY,f grn,w/cly
19 Los8-59: 1,7 1.2 5.1 78.4 . SD-DK GRY,vf grn,w/coal,VE
20 L4059-60 0.12 1.5 0.0 13.3_. SD=DK GRY,vf grn,w/cly ‘
21 4060-61 0.1, 0.08 9.7 6.2 57. SD-GRY,f grn,w/oly
22 L061-62 0.26 0.22 9.1 1.1 52, SD=-GRY,f grn,w/cly
23 L062-63 0.4l 0,13 12.3 L.l L6, SD-GRY,f grn,w/cly
2L Los3-6l 0.52 0.10 11,8 1.7 L6, SD=-GRY,f grn,w/cly
25 L06l4-65 0.27 0.26 11.8 3.4 5o, SD-GRY,f grn,w/cly
26 L065-66 |, 0.58 0:25 13.1 1.5 5o0. SD-GRY,f grn,w/cly
27 LO66=-67 0.83 0.53 12.3 0.0 5h. SD-GRY,f grn,w/cly.
28 L067-68 0.37 0.27 12.6 0.0 50. SD-GRY,f grn,w/cly
29 L068-69 1.4 0.98 10.4 0.0 653, SD=GRY,f grn,w/cly
30 L069-70 8.6 0.23 12.8 0.0 L6, SD=-GRY,f grn,w/cly
31 4070-71 7.6 .,0,17 12.0 0.0 L5. SD=GRY,f grn,w/cly
22 LoT1-72 0.247 0.14 9.9 0.0 38. SD-GRY,f grn,w/cly
a L4072=-73 0.66" 0.19 11.3 0.0 36, SD=GRY,f grn,w/cly
NOTE: - S e
(*) REFER TO ATTACHED LETTER. (2) OFF LOCATION ANALYBES~ND INTERPRETATION OF RESU:
(1) INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.

These analyses, opinions or interpretations are based on observations and materials supplied by the client to whom, and for whose exclurive and confidential
urse, this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories. Inc. (all errors and omissions ex-
cepted); but Core Laboratories. Inc., and its officers and employees, assume no responsibility and make nc warranty or representations. az to the productivity,
proper operation. or profitableness of any oll, gas or other mineral well or sand in connection with which such report is used or relied upor..
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EXHIBIT #8
Page 4

CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS., TEXAS

Cf"'\;ﬁh)’ John E, Shal¥

Formation_f ictured Cliffs Page 2 of 9
Wl Shalk 29-L #6 Cores___Dia, Conv, W" File_ RP=3=3016
Field Basin Dakota Drilling Fluid__S tarch & Gel Date Report-9 =13=80
Counry_ Ri0 Arriba g,.  N.M. Elevation 7347 GL Analys___Getz
Location Sec,25-29N=LW Remarks
CORE ANALYSIS RESULTS
(Figures m perentbeses refer to fooimote remarks)
TMILLIDAREYS ATORATIG l
Novaini  Frer = ) - c TeRcEnT ::_ i 1N e _ REMARKS
ML i 90 L Goromc gWUTIN '
3L L073-7h 0.25 0.14 11.8 0.0 L9.2 SD-GRY,f grn,w/cly
35 LO7L-75 0.50 0.26 12.0 0.0 50.0 SD=-GRY,f 'grn,w/cly
36 L075-76 0.09 . 7.6 0.0 68.4 SD-GRY,f grn,w/cly
37 LO76-77> 2.7, 0,08 3.6 25.0 50.0 SD-GRY,f grm,w/cly,w/coal
38 Lo77-78> 1.7 0.52 9.0 53.3 35.6 SD-GRY,f grn,w/cly,w/coal
39 L078-79 0.32 0.1L 11.4 0.9 L47.4 SD=-GRY,f grn,w/cly
Lo L4079-80 0.18 0,14 11.5 7.8 33.0 SD-GRY,f grn,w/cly
1 Lo80-81 0.19 0.07 9.0 0.0 50.0 SD=-GRY,f grn,w/cly
L2 LoB1-82 Q.16 05 15.L 35.1 31.8 SD-GRY,f grn,w/cly,w/coal
L3 L082-83 a @ 10.0 0.0 BL.0 SD-GRY,f grn,w/cly,VF
Ly LO83-84 .2 .61 2.5 0.0 60.0 SD=-GRY,f grn,w/cly
45 Lo8L-85 0.51 0O.41 11.8 5.9 Ll.5 SD-GRY,f grn,w/cly
" L085-86 0,32 0,30 9.5 0.0 Lh.2 SD=GRY,f grn,w/cly
47 L086-87 0.0T 6.6 0.0 72,7 SD=GRY,f grn,w/cly
L8 L4087-88 0.08 11.5 0.0 L7.8 SD=GRY,f grn,w/cly
49 L0BB-89 0.09 13.0 0.0 L6.9 SD-GRY,f grn,w/cly
.. Lo89-90 - - - - = = = =~ = = RUBBLE - NO ANALYSIS
4090-91 0.04 8.5 0.0 65.9 SD-GRY,f grn,w/cly
L091-92 0.14 0.01 6.1 0.0 72.1 SD-GRY,f grn,w/cly
4092-93 - - - - = = = = = RUBBLE - NO ANALYSIS
4093-9L 0.01 6.5 0.0 70.8 SD-GRY,f grn,w/cly
LogL-95 0.05 0.01 7.4 0.0 67.6 SD-GRY,f grn,w/cly
4095-96 1.1 0,05 7.5 0.0 62.7 SD=GRY,f grn,w/cly
L096-97 0.02 7.5 0.0 60,0 SD=-GRY,f grn,w/cly
L4L097-99 - = - = - -« = = = = RUBBLE - XO ANALYSIS
14.099-00 0.16 0,07 7.3 0.0 65.8 SD=-GRY,f grn,w/cly
4100-01 0.04 o0.04 7.2 0.0 65.3 SD-GRY,f grn,w/cly
L4101-D2 0.07 0,03 6.7 0.0 62,7 SD=GRY,f grn,w/cly
L4L102-08 - - - - = = = =« « RUBBLE - NO ANALYSIS
59 4L108-09 0.0l S.l 0.0 79.6_ SD=-GRY,f grn,w/cly,VF
60 L4109-10 .<0,.01 5.3 0.0 50.9 SD=GRY,f grn,w/cly,VF
61 L4110-11 <0.01 .3 0.0 39,5 SD=GRY,f grm,w/cly,VF
63 L4112-13 0.01 6.9 0.0 62,3- SD=-GRY,f grn,w/cly,VF
64 L4113-1L 0.01 6.7 0.0 61.2 SD=GRY,f grn,w/cly,VF
65 L411L4-15 <0,01 7.8 0.0 67.9 SD=GRY,f grn,w/cly,VF
A4 4115-16 0.01 8.2 0.0 69.5 SD-GRY,f grn,w/cly,VF
L4116-17 0.6L o0.04 8.2 0.0 69,5 SD=-GRY,f grn,w/cly,VF

NOTE:
(®) REFER TO ATTACHED LETTER.
(1) INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.

These analyses. opinions or interpretations are based on observations and materials supplied by the client 10 whom. and for whose exclusive and contidential
use, this report is made. The interpretations or opinions expressed represent the best Ludcnem of Core Laboratories. Inc. (all errors and omissions ex-
cepted): but Core Laborstories, Inc.. and its officers and employees, assume No responsibility and make no warranty or representations. as to the productivity,
proper operation, or profitableness of any oll, gas or other mineral well or sand in connection with which such Feport is used or relied upon.

(2) OFF LOCATION ANALYSES~NO INTERPRETATION OF RESUL



CORE LABORATORIES, INC. EXHIBIT #8
Petroleum Reservoir Engineering Page 5
DALLAS. TEXAS
Compainy—John E, Shalk Formation P ictured Cliffs Page_ 3 of 9
Y. _Shalk 29-L #6 Cores___Dis. Conv. L" File__RP-3-3016
Field Basin Dakota Drlling Fluid_Starch & Gel Date Report—9=13=80
Co“ty Ei o Arriba State N M. Elevation 73)47 GL Analysu Getz
Location Sec,25=29N=LW Remarks .
CORE ANALYSIS RESULTS
(Figures in porentbeses vrefer to footnofr remerks)
— TMTLLIDARGYS . SATURATION |
NUMETR FLoT o) Tenctnt o YETAC REMARKES
MaX S0 " % roat ‘,:A:c::r : )
68 L4117-18 0.01 7.0 2,9 60.0 SD-GRY,f grn,w/cly,shl lam
69 L4116-19 0.09 7.1 1.4, 62.0 SD=-GRY,f grn,w/cly,shl lam
70 L119-20 0.10 11.5 0.9 53.9 SD=GRY,f grn,w/cly
71 Li20-21 1.2 0.40 10.2 0.0 59.8 SD-GRY,f grn,w/cly -
72 L121-22 0.32 0.20 7.9 0.0 75.9 SD-GRY,f grn,w/cly -
73 Ll22-23 0.02 7.0 0.0 75.7 SD=-GRY,f grn,w/cly - .
7L Lil23-24L 0.02 0.02 7.0 0.0 7L.3 SD-GRY,f ‘grn,w/cly,
75 L4l12L-25 <0.,01 9.0 0.0 75.7 SD=-GRY,f grn,w/cly
. L126e29 a = - e e e s e e e e e e e - DRILLED
76 L4129-30 0.03 3.0 16,7 56,7 SD-DK GRY,vf grn,v/shl
77 L4130-31 <0.01 3.7 13,5 62.2 SD-DK GRY,vf grn,v/shl
78 4131-32 0.07 L.l 0.0 63.L SD-GRY,vf grn,v/shl
™ [132-33 0.03 7.0 0.0 51,4 SD=GRY,vf grn,v/shl
o U4133=-3L4 <0,01 5.7 0.0 49.1 SD=-GRY,f grn,w/shl,VF
81 Ll134-35 0.03 5.9 0.0 L47.5 SD-GRY,f grn,w/shl,VF
82 U4135-36 0.02 3.9 0,0 69.2 SD-DK GRY,vf grn,v/shl
83 }136-37 <0.01 L.l 12,8 61.0 SD-DK GRY,vf grn,v/shl,VF
8L 4137-38 <0.01 4.0 12,5 60.0 SD-DK GRY,vf grn,v/shl,VF
85 L4138-39 0.19 6.9 7.2 42,0 SD=-GRY,f grn,w/shl
86 L139-40 0.08 2.0 25,0 30,0 SD-GRY,f grn,w/shl
87 L1LO-L1 0.06 5.0 4.0 72.0 SD-GRY,f grn,w/shl
88 Liki-42 0.02 4.9 0.0 57.1 SD-GRY,f grn,w/shl,VF
89 LiL2-43 0.07 b 0.0 80.5 SD-DK GRY,vf grn,v/shl
90 Llh3-Ul o.0h 0.01 5.2 0.0 73,1 SD-GRY,f grn,w/shl
91 4lLhh-LS 0.03 0,03 1.2 16.7 16.7 SD-GRY,f grn,w/shl
92 L1iS-L6 0.01 6.5 0.0 36,9 SD-DK GRY,vf grn,v/shl
93 LlL6-L7 0.93 0.77 12.31 0.0 29.3 SD=-GRY,f grn,w/shl
9L LiLh7-L8 2.5 0.68 11.7/| 0.0 12.8 SD-GRY,f grn,w/cly
- 95 L1LB-L9 9.6 0.68 13.5! 0.0 ;30.4 SD-GRY,f grn,w/cly
96 L149-50 0.29 0.23 10.0 0.0 L46.0 SD-GRY,f grn,w/cly
97 L4150-51 o.24 . 14,2 \\‘_k 0.0 L42.3 SD-GRY,f grn,w/cly
98 4l151-52 ° 0,22 1.5 0.0 35,7 SD-GRY,f grn,w/cly
99 L152-53 0.16 12,7 \“ 0.0 22,0 SD-GRY,f grn,w/cly
100 L4153=-54 0.24 9.6 ; 0.0 L49.0 SD-GRY,f grn,w/cly
101 L4154-55 0.66 10.8 | 0.0 50.0 . SD-GRY,f grn,w/cly
102 L4155-56 0.02 7.6 0.0 23.7 SD-GRY,f grn,w/cly
103 U4156~57 0.35 0.14 3.1 0.0 80.6 SD-GRY,f grn,w/cly.
17 4L157-58 1.2 0901 7.2 0.0 5l.4 SD-GRY,f grn,w/cly

NOTE:

(*) REFER TO ATTACHKED LETTER.
(1) INCOMPLETE TORE RECOVERY—INTERPR

ETATION RESERVED.

{2) OFF LOCATION ANALYSES—NO INTERPRETATION DF RESUL -

These thﬁmm" opinions or interpretations are based on observations and materials supplied by the client to whom. and for whose exclusive and confidentisal

use,
cepted): but

is made. The interpretations or opinions expressed represent the best
Core Laboratories, Inc., and its officers and employees, assume no respons!

Ludment of Core Laboratories. Inc. (all errors and omiszions ex.
{lity and make no warranty or representations. as to the productivity,

proper operstion, or profitableness of any oll, gas or otner mineral well or sand in connection with which such report is used or relied upon.




CORE LABORATORIES, INC. EXHIBIT #8

Petroleum Reservoir Engineering Page 6
DALLAS, TEXAS
C—wny-John E, Shalk Formation__ Pictured Cliffs Page U of 9
C Well Shalk 29-l #6 Cores Dia. Conv. L" File_  RP=3-3016
Field Basin Dekotsa Drilling Fluid_Starch & Gel Date Reporz_9 =1 3=-80
County Rio Arriba sire N.M. Elevation 7347 GL Analysts Getz
Location Sec, 25-29N-LLW Remarks
CORE ANALYSIS RESULTS
(Figures in parentbeses vefer to footnotr vemsrks)
PERMEABILITY RESIDUAL
EAMPLE DEPTH MILLIDARCYS POROS'TY SATURATION REMARKE
NUMBER FEET [o) PERCZENT o l ‘vrv‘;w“; '
MAX | 90 D% eone| VATER |

105 4158-59 1.3 0.30 9.8 0.0 L45.9 SD-GRY,f grn,w/cly

106 4159-60 0.13 11.4 0.0 LO.4 SD-GRY,f grn,w/cly

107 L160-61 0.23 0.0L 10.1 0.0 32,7 SD-GRY,f grn,w/cly

108 L161=-62 0.09 0.08 9.3 0.0 35.5 SD-GRY,f grn,w/cly

109 L162-63 0.04 0.02 8.9 0.0 28.1 SD-GRY,f grn,w/cly

110 L163-6L 0.08 0.03 9.2 0.0 20.7 SD-GRY,f grn,w/cly

111 L16hL=-65 0.02 8.7 0.0 28,7 SD=-GRY,f grn,w/cly

112 L165-66 0.26 0.21 9.1 0.0 20.9 SD-GRY,f grn,w/cly

113 L166-67 0.16 , 10.1 0.0 30,7 SD=GRY,f grn,w/cly

11L L167-68 0.11 0,01 13.3 0.0 20.3 SD-GRY,f grn,w/cly

116 4169-70 0.09 0,01 9.5 0.0 18.9 SD-GRY,f grn,w/cly

1 L170-71 0.03 7.6 0.0 28.9 SD-GRY,f grn,w/cly

118 L4171-72 0.0 0.01 7.8 0.0 32,1 SD=GRY,f grn,w/cly

119 4172-73 3.5 0.02 6.9 0.0  33.3 SD-GRY,f grn,w/cly

120 L4173-74L 0.17 0.05 8.9 0.0 37.1 SD=-GRY,f grn,w/cly

121 L4174-75 0.0L 5.8 0.0 23.0 SD=-GRY,f grn,w/cly

122 L175-76 0.24 0.01 8.7 0.0 13,8 SD=GRY,f grn,w/cly

123 Ul176-77 0.0L 7.2 0.0 36.1 SD-GRY,f grn,w/cly,VF

12 L4177-78 0.04 6.9 0.0 8.7 SD=-GRY,f grn,w/cly,VF

125 417879 0.71 3.2 6.3 659.4 SD=-DK.GRY,vf grn,v/shi,VF
126 4179-80 0.05 3.7 5.4 37.8 SD-DK GRY,vf grn,w/shl,VF
127 L4180-81 0.05 - 8,0 6.3 25,0 SD-GRY.f grn,w/cly,VF
128 L4181-82 0.01 L.9 0.0 83,7 SD-DK GRY,v{ grn,v/shl,VF
129 L4182-83 0.02 3.9 2.6 L4B.7 SD-DX GRY,vf.grn,v/shl,VF
130 4183-8L 0.01 3.2 6.3 53.1 SD-DX GRY,vf grn,v/shl,VF
131 u183-85 HeN 3.8 (21.1. 52.6 SD-DX GRY,vf grn,v/shl,VF
132 L185-86 0.01" 2.8 \ 28.6 \ 32.1 SD-DK GRY,vf grn,v/chl,VF
133 4186-87 0.02 1.0 )10.0 \20,0 SD-DK GRY,vf grn,v/shl,VF
.- U4187-88 -« « e = o = = |= = = \= = RUBBLE « NO ANALYSIS

134 L4188-89 <0,01 1.8 K S.6 2.2  SD=-DK GRY,vf grn,w/shl,VF
135 4189-90 <0.01 5.3 \ 9.4 69.8 SD-DK GRY,vf grn,w/shl,VF
136 4190-91 <0.01 3.9 5.1 -7h4.4L SD-DK GRY,vf grn,w/shl,VF
137 L4l91-92 <0,.01 2.3 0.0 73.9 SD-DK GRY,vf grn,w/shl,VF
138 L4192-93 <0.,01 2349 2.9 89.7 SD-DK GRY,vf grn,w/shl,VF
133 4193-94 <0,01 3.5 2.9 B88.6 SD-DK GRY,vf grn,w/shl,VF
140 L4194-95 <0.01 _ .- 3.5 0.0 B82.9 SD-DK GRY,vf grn,w/shl,VF
1 L4195-96 <0.01 2.9 0.0 72.4 SD-DK GRY,vf grn,w/shl,VF
142 4196-97 <0.01 2.5 0.0 84.0 SD-DK GRY,vf grn,w/shl,VF
NOTE:

(*) REFER TO ATTACHED LETTER.
(1) INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.

These analyses, opinions or interpretations are based on observations and materials supplied by the client t0 whom. and for whoee exclusive and confidentisl
use, this report is made. The interpretations or opinjons expressed represent the best judgment of Core Laboratories. Inc. (all errors and omissions ex-
cepted); but Core Laboratories. Inc., and its officers and employees, assume no responsibility and make no warranty or representations. as to the productivity,
proper operation, or profitableness of any oll. gas or other mineral well or sand in connection with which such report Is used or relied uporn.

t2) OFF LOCATION ANALYBEP—NO INTERPRETATION VDF'iI”EVIUL
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NOTE
(%) REFER TO ATTACHED LETTER.

Petroleum Reservoir Engineering Page 7
DALLAS. TEXAS
Company—dohn E. Shalk Formation_ricCtured Cliffs Page 5 of ___9
S Shalk 29-=L #6 Cores Dia. Conv, L" File__ RP=3=3016
Field.___Basin Dakota Drilling Fluid Starch & Gel Date Repore_2=13=80
Counry Rio Arriba sewe N.M. Elevation_____13U7 GL Analysus Getz
Location Sec. 2&29}"’&'“' Remarks
CORE ANALYSIS RESULTS
(Figures in parentbeses refer to footnote remarks)
MILLIDARE S SATORATION : |
:;::: l:,FEEFg.T"‘l ‘o :2:2:':: oiL t FCTALT N ) REMARKS
VAX 9C % rorc | &N |
b3 L197-98 0.60 0.07 L.2 12.2 70.7 SD=DK GRY,vf grn,shl/lam
Ay L4198-99 <0.01 L7 4.3 65.1 SD-DK GRY,vf grn,shl/lem
LS 4199-00 1.0 0.12 3.2 3.1 B8L.L SD-DK GRY,vf grn,shl/lam
146 L200-01 <0.01 4.5 3.1 88.9 SD-DK GRY,vf grn,shl/lam
147 L201-02— <0,01 4L.,0 12.5 77.5 SD=-DK GRY,vf grn,shl/lam
. L202=03 ¢ = = = = = = = = = - - - - - - - - SHALE & COAL - NO ANALYSIS
n5  L203-0L r==---=-=-=-- I COAL = NO ANALYSIS
W h20L=0S b = = = - - - - - - I SHALE & COAL = NO ANALYSIS
N 2050 - - - e - - e .- e m - .- .- - COAL = NO ANALYSIS
48 L206-07 0.01 8.2 $3.7 L1.5 SD-DK-BRN,vf grn,w/shl,w/coal
L9 L207-08 0.01 5.4 . 29.6 55,6 SD-DK BRN,vf grn,w/shl
.50 L208-09 0.01 7.2 26.4 61.1 SD-DK BRN,vf grn,w/shl
1 44209-10 0.07 6.8 10.3 66.2 SD=-GRY,f grn,sl sh/lam
152 4210-11 0.15 6.1 0.0 72.1 SD-GRY,f grn,sl sh/lam,VF
153 L211-12 0.05 7.2 % 6.9 56.9 SD=GRY,f grn,w/cly
154 L212-13 0.04 7.8 ' 8,9 52,6 SD-GRY,f grn,w/cly,VF
155 L213-1h 0.07 9.8 . 11.2 34.7 SD-GRY,f grn,w/cly,VF
156 L2iL-15 0.15 8.7.) 9.0 46,0 SD=-GRY,f grn,w/cly,VF
157 L215-16 0.06 4.8+ 0.0 8l.3 SD-GRY,f grn,sl shl/lem,VF
168 L216=-17 0.03 5.9 8.5 66.1 SD-GRY,f grn,sl shl/lam,VF
159 L217-18 0.31 5.9 3.4 76.3 SD=BRN,f grn,w/shl,w/coal,VF
160 L4218-19 0.10 5.7 12.3 '75.4 SD=-BRN,f grn,w/shl,w/coal
161 L219-20 0.01 - 4.8 0.0 81.3 SD-GRY,f grn,sl shl,w/cly
162 4220-21 0.1 <0,01 5.1 0.0 B80.L SD=-GRY,f grnm,sl shl,w/cly
163 L221-22 0.22 5.2 0.0 B80.8 SD-GRY,f grn,sl shl,w/cly,VF
16l 422223 0.05 5.17 2.0 82.4 SD-GRY,f grn,sl shl,w/cly,VF
65 L223=2L4 0.51 0.05 10.1 | 2.0 71,3 SD=-GRY,f grn,sl shl,w/cly.
166 Lo2h-25 0.05 4.o} 2.5 77.6 SD-GRY,f grn,sl shl,w/cly,VF
167 L225-26 1.8 1.8 7.0 | 7.1 71.4 SD=-GRY,f grn,sl shl,w/cly
168 L226-27 0.06 S5e3 ] 1.4 63.0 SD=-GRY,f grn,sl shl,w/cly,VF
169 L227-28  0.05 6.2 | 3.2 71.0 SD-GRY,f grn,sl shl,w/cly,VF
70 L228-29 0.10 11,5 11.3 24.3 SD-GRY,f grn,sl shl,w/cly,VF
171 4229-30 0.07 L.1 2.4 75.6 SD-GRY,f grn,sl shl,w/cly,VF
172 U4230=-31 0.03 10,0 ©° 11,0 32.0 SD=-GRY,f grn,sl shl,w/cly
173 L231-32 0.29 3.9 2.6 7h.4  SD-GRY,f grn,sl shl,w/cly
174 L4232=33 0.26 <0.01 E.l: 0.0 76.5 SD=-GRY,f grn,sl shl,w/cly
175 L233-3} 0.32 0,31 .6 0.0 B80.4 SD=GRY,f grn,sl shl,w/cly
! L234=-35 0,01 S.kt 0.0 81.5 SD-GRY,f grn,sl shl,w/cly
111 U4335-36 0.57 0,09 .1 0.0 78.4 SD-GRY,f grn,sl shl,w/ecly
Y

(2) OFF LOCATION ANALYSES—NO INTERPRETATION DF RESU! -
(1) INCOMPLETE CORE RECOVERY~INTERPRETATION RESERVED.

These analyses. opinions or interpretations are based on observations and materials supplied by the client to whom, snd for whose axclusive and confidential
use, this report is made. The interpretations or opinjons expressed be

cepted) ; but Core Leboratories. Inc.. and its officers and employee:. assume no responsibility and make no warranty or representations. as to the productivity,
proper operation, or prolitableness of an od upon.




CORE.LABORATORlES. INC. EXHIBIT #8
Petrolexm Re:crvo{r Engineering Page 8
DALLAS. TEXAS

Comginy.JOhn E, Shall Formation__Pictured Cliffs Page O of 9
B Shalk 29-l #6 Cores__Die. Conv, L™ Fie_  RP=3-3016
Field Besin Dakota Driling Fluid_Starch & Gel Date Report 9-13-80
Couny—_Rio Arriba sure  N.M. Elevation 7347 GL Anslysie___Getz
Location __Sec,25-29N=L¥W Remarks '

CORE ANALYSIS RESULTS

(Figures in paremtbeses refer to footmole remarks)

PERMEABILITY RESIDUAL l
MILLIDARCYS SATURATION .
optoreny ALy - praveting on ML REMARKS
| Max | 90° 7% rone| guaTen |
178 L236-37 0.47 <0.01 L.9 0.0 75.5 SD=-GRY,f grn,sl shl,w/cly
179 L237-38 0.03<0,01 5.3 0,0 8l.1 SD=GRY,f grn,sl shl,w/cly
180 L4238-39 0,04, <0,01 5,1 0,0 70,6 SD=GRY,f grn,sl shl,w/cly
181 L4239-40 <0.01 L.o 0.0 83,7 SD=GRY,f grn,sl shl,w/cly
182 L2i40-41 <0.,01 Sel 0.0 78,6 SD=-GRY,f grn,sl shl,w/cly
183 L2hl-42 <0,01 k.9 0.0 8l.6 SD=GRY,f grn,w/shl
184 L2Lh2-43 <0.01 L.5 20,0 6L.4 SD=-DK GRY,vf grn,w/shl,sl cos
185 L2L3-Lh 0.01 3.5 0.0 82.9 SD-DK GRY,f grn,sl shl,w/cly
186 L2Lu-L5 0.05 10.3 - 1.9 36.9 SD-GRY,f grn,sl shl,w/cly, VF
0187 L2u5S-46 0.03 - 9,0 1.1 L2.,2 SD-GRY,f grn,sl shl,w/ely,VF
188 L2L6-47 0.07 8.5 0.0 17.6 SD-GRY,f grn,sl shl,w/cly,VF
189 L2L7-L8 0.05 9.6 1.0 34.4 SD-GRY,f grn,sl shl,w/cly
1~<  L248-L9 0.09 11.1 L.,5 27.0 SD=GRY,f grn,sl shl,w/cly
1,2 L42Lo-50 0.02 9.9 5.1 25,3 SD-GRY,f grn,sl shl,w/cly
192 L250-51 0.13 9.4 0.0 38,3 B8D-GRY,f grn,sl shl,w/cly
192 L251-52 0.02 6.0 1.7 66.7 SD-GRY,f grn,sl shi,w/cly
194 L252-53 0.03 6.9 7.2 L9.3 SD=-GRY,f grn,w/cly
19t L253-5hL 0.03 8.0 0.0 53.8 SD=GRY,f grn,w/cly
19¢ L4254-55 0.02 6.5 3.1 50.8 SD=-GRY,f grn,w/cly
197 L255-56 0.03 7.1 1.4 63.4 SD-GRY,f grn,w/cly
198 L256-57 0.04 <0,01 S.L 3.7 74L.1 SD-GRY,f grn,w/cly
199 L257-58 0.03 0.01 6.3 1.6 57.1 SD-GRY,f ‘grn,w/cly
200 L258-59 0.10 <0.01 . 6.6 0.0 B80.3 SD-GRY,f grn,w/cly
201 L4259-60 0.02 3.4 0.0 79.4 SD-GRY,f grn,w/cly
202 L260-61 0.01 3.0 3.3 T76.7 SD=GRY,f grn,w/cly
203 -L261-62 0.02 7.4 0.0 59.5 SD-GRY,f grn,w/cly
20, L262-63 0.38 0.12 10.1 0.0 38.6 SD-GRY,f grn,w/cly,VF
205 L263-6l 0.17 0.15 6.1 1.6 72.1 SD=-GRY,f grn,w/cly, VF
206 L26L-65 2.2 0.55 8.5 0.0 52.9 SD-GRY,f grn,w/cly,VF
207 L265=-66 0.31 0,08 9,0 0.0 32.3 SD-GRY,f grn,w/cly,VF
208 L266-67 0.07 . 4.6 0.0 71.7 SD=GRY,f grn,w/cly,VF
209 L267-68 ° 0,78 8.3 0.0 L45.8 SD=-GRY,f grn,w/cly,VF
210 L268-69 0.15 10.8 0.0 31.% SD-GRY,f grn,w/cly,VF
211 L269-70 0.12 11.7 0.0 L47. SD=-GRY,f grn,w/cly,VF
212 L270-71 0.15 11.5 0.0 L48.7 SD=GRY,f grn,w/cly,VF
213 L271-72 0.09 10.4 0.0 33.7 SD=-GRY,f grn,w/cly,VF
21y L272-73 0.13 11.2 0.0 L4B.2 SD-GRY,f grn,w/cly,VF
5 L273-7h 0.06 10.6 0.0 35.8 SD-GRY,f grn,w/cly,VF
NOTIL: ' .
(*) REFER TO ATTACHED LETTER. - - : (2) OFF LOCATION ANALYSES~NC INTERPRETATION OF RESUL
(1) INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.
These

shalyses. opinions or interpretations are based on observations and materials supplied by the client to whom. and for whi
this report is made. The interpretations or opinions expressed represent the best udpnlm of Core Laborstories. Inc Osr axclusive and confidential

use, . (all errors and omissions ex.
eepted) ; but Core Lavoratories. Inc.. and its officers and employees. assume no responsibility and make no warranty or representations, productt
’r:per)opcntim. or profitableness of any oll, gas or other mineral well or sand in cotmtctzn with which such u;’w\ 1 used or relied :;Jno the ity




- _CORE LABORATORIES. INC. EXHIBIT #8
Petroleum Reservoir Engineering Page 9
DALLAS. TEXAS

Crmpany John E. Shalk’ Formation_Fictured Cliffs Page T of 9
Wt Shalk 29-L #6 Cores___Dia. Conv, L" File__ RP=3-3016
Ficld Basin Dakota Drilling Fluid_Starch & Gel Date Report_2=13=80
Counry_ Bio Arribe gue. N.M. Elevation____ 7347 GL Analyss__ Getz
Location Sec.25-29N=LW ' Remarks '
' CORE ANALYSIS RESULTS

(Figures in paremibeser vefer 10 footmote remarks)
el oeer WS |oean] st |7 ]
NUMBLR FEET Y AX 900 PERCENT o;_% ., ;’}%’:‘Et i REMARKS

2~ L2o86-87 0.17
2«9y L287-88 0.18
230 L288-89 0,05
231 L4289-90 0.09
232 L4290-91 0.11 0.04
233 L291-92 0.05
234 L292-93 0.04 <0.01
235 L293-94 0,04 <0.01
236 L29,4~95 9.64
237 L295-96 <0.01
238 L296-97 <0.01
239 L4297-98 0.05

SD-GRY,f grn,w/cly,VF
SD-GRY,f grn,w/cly,VF
SD-GRY,f grn,w/cly,VF
SD-GRY,f grn,w/cly,VF
SD-GRY,f grn,w/cly,VF
SD-GRY,f grn,w/cly,VF
SD-GRY,f grn,w/cly,VF
SD=-GRY,f grn,w/cly .
SD=-GRY,f grn,w/cly.

SD-DK GRY,vf grn,v/shl,VF
SD-DX GRY,vf grn,v/shl,VF
SD=-DK GRY,vf grn,v/shl
SD-GRY,f grn,w/cly

. L L [ )

216 L274-75 0,10 8.9 .0 57.3 SD=-GRY,f grn,w/cly,VF
217 L275-76 0.10 8.3 .0 47.0 SD-GRY,f grn,w/cly,VF
218 L276-77 0.05 2 .0 37.5 SD=GRY,f grn,w/cly,VF
219 L4277-78 0.66 0.02 5 .0 5O. SD-GRY,f grn,w/cly,VF
220 L4278-79 0.07 0.07 9 .0 . SD-GRY,f grn,w/cly,VF
221 L279-80 0.05 1 . SD=GRY,f grn,w/cly,VF
222 L280-81 0.0l 1 . SD-GRY,f grn,w/cly,VF
223 L281-82 0.15 11.3%: . SD-GRY,f grn,w/cly,VF
22L L 282-83 0.97 11.L 0 . SD-GRY,f grn,w/cly,VF
225 L283-8L 0.17 11.9 SD-GRY,f grn,w/cly,VF
226 L284-85 0.24 13.6 SD-GRY,f grn,w/cly,VF

1 1

1

1
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2L0 L298-99 0.09 O. 0. SD=GRY,f grn,w/cly
241 4299-00 0.06 1 0. L. SD=GRY,f grn,w/cly
242 4300-01 0.05 0. 9. SD-GRY,f grn,w/cly
2LhL3 L301-02 <0.01 5. 1, 28. SD-DK GRY,vf grn,v/shl
24, 4302-03 <0.01 3. 0.0 &58. SD-GRY,f grn,w/cly

245 4303-0L 0.15 0.13 9, 0.0 3L. SD-GRY,f grn,w/cly

246 L304-05 . 0.06 0:06 6. 0.0 38. SD=-GRY,f grn,w/cly

247 L4305-06 3.9 0.13 6. 0.0 37. SD=-GRY,f grn,w/cly
248 L4306-07 0.05 8. 0. 39. SD=-DK GRY,vf grn,v/shl
249 L307-08 0.04 6. 0, L6, SD-DK GRY,vf grn,v/shl
250 L4308-09 0.02 . 2. 88. SD=-GRY,f grn,w/shl
251 L4309~10 0.03 6. . 75. SD-GRY,f grn,sl shl
252 L4310-11 1.88 9. O. L5, SD-GRY,f grn,w/shl

c 4311-12 <0.01 L. 0. 83. SD-GRY,f grn,w/shl
25y 4312-13 <0.01 k. o. 95. SD-DK GRY,f grn,v/shl
NOTE

(%) REFER TO ATTACHED LETTER. : (2} OFF LOCATION ANALYSES—NO INTERPRETATION OF RISU:
(1) INCOMPLETE CORE RECOVERY~INTERPRETATION RESERVED.

These analyves, opinions or interpretations are based on observations and materials supplied by the client to whom. and for whose exclust confidentia)
use, this report is made. The interpretations or opinions expressed represent the best udzme’m of Core Laboratories, Inc. (all errors :%nm «x-
ce

pted) ; but Core Laboratories. Inc., and its officers and employees, amume no responsibility and make no warran presentations. producty
proper operation. or profitableness of any oil, gas or other minersl well or sand in connection with which such n?cr?l?und or nﬁ-e‘: \'x‘p::,m. vio.




L CORE LABORATORIES, INC. EXHIBIT #8
Petroleum Reservoir Engineering Page 10
DALLAS, TEXAS

Cor""'my Jonn E e Shalk Formation P ictured Cliffs P;g: 8 of Q
Ve Shalk 29-L #6 Cores Dia., Conv, L" File___RP=-3-3016
Field Basin Dakota ‘ Drilling Fluid_Starch & Gel Date Report_9=13-80
County__Ri0 ATPibae sap_ N.M. Elevation. 73047 GL Analyss Ge tz
Location Sec,25-29N=LW : Remarks
CORE ANALYSIS RESULTS
(Figures in paventbeses refer to fooimoie remarks)
PERMEABILITY I RESIDUAL

J— DEPTH MILLIDARCYS ) ~OROSITY SATURATION Lo '
feitieitnd rroe — ° | *=EMCENT | otL h{-2£3% _ : REMARKS

uax | 90° | % ront | grATEY |
255 L313-1L  <0.01 1.5 6.7 L6.7 . SD-DK GRY,vf grn,v/shl
256 L314-15 <0,01 4.0 0.0 .90,0 SD-DK GRY,vf grn,v/shl
257 L4315-16 0.05 6.1 13.14 75.4 SD-DK GRY,vf grn,w/shl
268 [316-17 0.51 3.5 17.1: 6B8.6 SD-DK GRY,vf grn,w/shl
259 L317-18  0.0L L.2 2.L' 85.7 SD-DK GRY,vf grn,v/shl,VF
260 L318-19 0.06 1.9 0.0~ 78,9  SD«DK GRY,vf grn,v/shl
261 4319-20 <0,01 6.5 18.5, 73.8  SD-DK GRY,vf grn,w/shl,VF
262 L4320-21 <0.01 3.5 0.0 85.7 SD-DK GRY,vf grn,w/shl
263 L321-22 <0.01 6.2 0.0 6L.5 SD-GRY,f grn,w/shl
26l L4322-23 <0.01 7.8 0.0 51.3 SD-GRY,f grn,sl shl
265 L323-24 0.02 5.9 0.0 57.6 SD=-GRY,f grn,w/cly
266 L32[-25 0.01 5.7 0.0 63.2 SD-GRY,f grn,w/cly
2¢ - L,325-26 0.22 0.08 6.6 0.0 63.6 SD-GRY,f grn,w/cly
26o L326-27 0.26 11.6¢ 6.0 37.9 SD-GRY,f grn,w/cly
269 L327-28 0.20 7.0 0.0 65.7 SD-GRY,f grn,w/cly,VF
270 L328-29 0.14 11.3 % 0.0 L49.6 SD=GRY,f grn,w/cly, VF
271 L4329-30  0.10 0.07 7.7 0.0 29.9 SD-GRY,f grn,w/cly,VF
272 L4330=-31 0.26. 11.6 6.0 37.9 SD-GRY,f grn,w/cly,VF
273 L4331-32 0.54 0.32 9.5} 0.0 61.1 SD-GRY,f grn,w/cly,VF
274 4332-33 1.2 13.19~ 3.8 LB.9 SD-GRY,f grn,w/cly,VF
275 L333-3[ 0.0l 2.9 0.0 72,4 SD-GRY,f grn,w/shl,VF
276 L33L-35 0.05 6.3 0.0 46.0 SD-GRY,f grn,w/shl,VF
277 L4335-36 0.03 6.9 0.0 29.0 SD-GRY,f grn,w/shl,VF
278 L4336-37  0.10 6.2 1.6 60,0 SD-GRY,f grn,w/shl,VF
279 L4337-38 0.04L 4.8 0,0 58.3 SD-GRY,f grn,w/shl,VF
280 4338-39 0.56 0.32 4.9 0.0 69.4 SD-DK GRY,vf grn,v/shl,VF
281 L4339-40 .0.03 L.7 0.0 83.0 SD-DK GRY,vf grn,v/shl VF
282 L3Lo-L1 <0.01 5.0 0.0 82.0 SD-DK GRY,vf grn.v/shl, VF
283 L3L1-L2 <0.01 L.2 0.0 69.0 SD-GRY,f grn,w/cly, VF
28 L3L2-43 0.0} 4.8 0.0 5h.2 SD-GRY,f grn,w/cly, VF
285 L343-LL  0.03 L9 2,0 77.6 SD-DK GRY,vf grn,v/shl,VF
286 L3LL-L5 0.0l 3.9 2,6 Th.i  SD-DK GRY,vf grn,v/shl.VF
287 L3Lc-Lb <0.01 3.9 0.0 84.6 SD-DK GRY,vf grn.w/shl VF
288 L34b-L7 <0.01 3,3 0.0 91.h4 SD-DK GRY,vf grm.w/shl VF
289 L3L7-L8 <0.01 3.9 0.0 Bi.6 SD-DK GRY,vf grn.v/shl VF
290 L3L4B-L§ <0.01 .7 2.1 78,7 SD-DK GRY,vf grn.,v/shl’
291 L4349-50 <0.01 1.7 5.9 58.8 SD-DK GRY,vf grn,v/shl, VF
2¢  }j350-51 <0.01 *. 3.8 2,6 B1.6 SD-DK GRY,vf grn,v/shliVF
293 U351-52 0.02 2.7 3.7 77.8 sD-DK GRY,vf grn,v/shl,VF
P(I?':’E.R:F:R TO ATTACHED LETTER. ’ (2) OFF LOCATION ANALYSES~NO INTERPRETATION OF RESULT

(1) INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.

These analyses, opinions or interpretations are bam: on observations and materials supplied by the client to whom.

use, this report is made. The interpretations or onniions expressed represent the best udane’m of Core hba-nwr::sd ’L"m"(’ﬁ udmn‘m?nsn ml-i‘ ea:f::nuu
cepted): but Core Laboratories. Inc., and its officen and employees, assume no ility and make no warranty or representations, as to the m“u-
proper operation, or profitableness of any oil, gas /7 other mineral well or sand in connection with which such report is used or relied upon. v,




b CORE LABORATORIES. INC. Exhibit #8
Petroleum Reservoir Engineering Page 11
DALLAS, TEXAS

C—wany_John E, Shalk Formation__Pictured CLiffs o .. 9 ., 9

 Well Shalk 29-b4 #6 Cores Dia. Conv. L4" File_ RP=3-3016
Field Basin Dakota Drilling Fluid_ S tarch & Gel Date Reporr— 9=13=80
County_ Rio Arribe gu.  N.M. Elevation 7347 GL Analysts Ge tz
Location Sec.25-29N=-LW Remarks

CORE ANALYSIS RESULTS

(Figures in paremtbeses vefer 1o footnote remarks)

PERMEABILITY RESIDUAL
SAMPLE DEPTH MILLIDARCYS POROEITY SATURATION v ARKE
NUMBER FEET NAX 900 FLRCENT oI Li‘;x;; REMW
! - % PORL| g 'ponr

9L L4352-53 <0.01
295 L4353-54 0.07
296 L354e55 <0,01
297 435556 <0.01
298 U}356-57 0.01
299 L357-58 <0.01
300 L4358-59 0.04L
301 U359-60 0.01
302 U4360-61 0.18
303 L361-62 <0.01
30L L4362-63 <0.01
305 U4363=-6L <0.01
: L436L-65 <0.01
3U7 L365-66 0.01

73.6 SD-DK GRY,vf grn,v/shl,VF
36.L SD-DK GRY,vf grn,v/shl,VF
70.L  SD-DK GRY,vf{ grn,v/shl,VF
65.2 SD-DK GRY,vf grn,v/shl,VF
62.8 SD-DK GRY,vf grn,v/shl,VF
77.1_. SD-DK GRY,vf grn,v/shl
87.5 SD=-DK GRY,vf grn,v/shl
66.7 SD=-DK GRY,vf grn,v/shl
61.0 SD=-GRY,f grn,w/shl

75.8  SD-GRY,f grn,w/shl

75.6  SD-GRY,f grn,w/shl

33.3 SD-GRY,f grn,w/ehl

80.6 SD=GRY,f grn,w/shl

82.1 SD-DX GRY,vf grn,v/shl,VF

. * L] L ] L] L ] ® L) * L ] *
*® & e & o ® ®» & @ o o

wawwrwyurmmwr
oH NWW PUNFUVNWWIH
WWOOWHOENNOOOH
L ]
CNOHFOWVINVOWNO O

Conventional plug used where whole core permeability was unsuitable
for analysis.

Depths 4262-4293 may contain some induced vertical fractures.{VF),

NOTE:

(%) REFER TO ATTACHED LETTER . (2) OFF LOCATION ANALYSES~NO INTERPRETATION OFVR‘.U '
(1) INCOMPLETE CORE RBCOVE‘Y—INTERPRETATION RESERVED.

These analyses, opinions or interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidentia’

use. this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories. Inc. (all errors and omissions ex-

cepted); but Core Laboratories, Inc.. and its officers and employees. assume no responsibility and make no warranty or representations. as to the productivit)
opcndon or profitableness of any oll, gas or other mineral well or ssnd in connection with which such report is used or relied upon.



CABRESTO TIGHT GAS AREAR - EXHIBIT #9

FICTURED CLIFFS CORE ANALYSIS

OFERATOR: ROBERT L. BAYLESS
WELL : JIC 459 #5

LOCATION: SESE SEC 195 T3@N R3W
TOF OF FICTURED CLIFFS = 3846

ALL DATA USED IN THIS ANALYSIS IS »1@% FOROSITY REFORTED FROM CORE ANALYSIS

WATER
SATURATION

o s AR N n « B (Ve B s ol

SAMP TOP BOTTOM FOOTAGE HORIZONTAL

NUM INTERVAL INTERVAL INTERVAL FERMEABILITY POROSITY
T0TAL 18 1.@5 £15.5
AVE Q. 26 1z.@
1 3849 3850 i @. &3 i1@.s5
2 3850 3851 i 2. &6 13.8
& 3866 3867 1 Q.2 11.1
ie 3877 3878 1 0. @8 13.3
11 3878 3879 1 2. @5 13.1

ie 3879 =88a 1 @.11 1z
13 3881 3882 1 a. 12 3.7
14 3883 3884 i Q.03 i1.@
15 3885 3886 1 @. 12 13.2
16 3887 3888 1 0. @4 12. 4
17 389z 3893 1 .24 10.7
18 3894 3865 i 2. @4 12.8
19 3897 3898 i @. a3 11.1
@ 3903 3904 1 Q.23 11.¢
ce 3911 3912 1 0. 04 18.5
23 3913 3914 i 2. 28 10.9
=2 3915 3916 1 @, @b 12. 4
25 3923 3924 1 Q.23 ia.1

o Y DT e DY e e gy OO
SN A S AR AR B I ) B gL JREN - B s S VI AU A

I’I.’lmbl\]bxﬂ?‘g""'-“



CORE LABORATORIES

Zompany : Robert L. Bayless Field : Wildcat File No.: 57121-8279
dell : Jicarilla 459 No. 5 Well Formation : As Noted Date s 27-Dec-1988
Location : SE SE Sec. 19 T30N R3W Coring Fluid : Water Base Mud API No. :

>o,State : Rio Arriba, New Mexico Elevation : 7274 KB Analysts: FD MW

CORE ANALYSIS RESULTS

) PERMEABILITY SATURATION
SAMPLE DEPTH POROSITY GRAIN DESCRIPTION
NUMBER (MAXTHUM) (90 DEG) (HELTUM) (PORE VOLUME) DENSITY
Kair Kair 0IL WATER
ft md md X X X gm/cc

Core No.1 Fruitland Formation 3803.0-3833.0 Cut 30.0' Rec. 30.0'

3803.0- 33.0 Coal -~ No Analysis Requested

Core No.2 Fruitland Formation 3833.0-3842.0 Cut 9.0' Rec. 9.0

(0
-9 3833.0- 42.0 No Analysis Requested
a &
m Core No.3 Fruitland Formation 3842.0-3872.0 Cut 30.0° Rec. 30.0°
g ,
3842.0- 49.0 No Analysis Requested
1 3849.0- 50.0 0.03 10.9 5.9 66.5 2.69 Sst gry f gr arg sli sh s1i calc sli glauc
2 3850.0- S1.0 0.06 13.8 14.7 67.2 2.67 Sst gry f gr arg sli sh s1i calc s}i glauc
3851.,0- §7.0 . No Analysis Requested
k) 3857.0- 58.0 <,01 6.6 13.4 76.9 2.70 Sst gry f gr arg sli sh sli calc sli glauc
3858.0- 61.0 No Analysis Requested
4 3g6l.0- 62.0 <.01 6.2 21.9 60.2 2.70 Sst gry f gr arg sli sh sli calc sli glauc
3862.0- 65.0 No Analysis Requested
5 3865.0- 66.0 0,02 8.9 0.4 77.5 2.69 Sst gry f gr arg s)i sh s1i calc s1i glauc
6 3866.0- 67.0 0.02 11.1 3.7 2.3 . 2.67 Sst gry f gr arg sli sh sli calc sli glauc
3867.0- 69.0 No Analysis Requested
7 3869.0- 70.0 0.01 7.0 0.0 35.3 2.69 Sst gry f gr arg sli sh s1i calc sli glauc
3870.0- 71.0 No Analysis Requested
8 3871.0- 72.0 0.03 9.0 0.2 17.1 2.69 Sst gry f gr arg sh sli calc sli glauc

Data 1 -1



Company : Robert L. Bayless Field ¢ Wildcat File No.: 57121-8279
Well : Jicarilla 459 No. 5 Well Formation : As Noted Date : 27-Dec-1988
C ORE ANALYSTIS RESULTS
PERMEABILITY SATURATION
SAMPLE DEPTH POROSITY GRAIN DESCRIPTION
NUMBER (MAXIMUM) (90 DEG) (HELIUN) {PORE VOLUME) DENSITY
Kair Kair oIt WATER
ft md md X X X gm/cc
Core No.4 Pictured Cliffs Formation 3872.0-3932.0 Cut 60.0' Rec. 60.0°
3872.0- 74.0 Ko Analysis Requested
9 3874.0- 75.0 0.02 8.7 0.2 28.9 2.70 Sst gry f gr arg sh s1i calc sli glauc
3875.0- 77.0 No Analysis Requested
10 3877.0- 78.0 0.08 13.3 0.0 18.7 2.68 Sst gry f gr arg sli calc sii glauc
11 3878.0- 79.0 0.09 13.1 0.0 17.6 2.68 Sst gry f gr arg sli calc sli glauc
12 3879.0- 80.0 0.11 0.10 12.9 0.0 25.0 2.69 Sst gry f gr arg sli calc sli glauc
o o 3880.0- 81.0 No Analysis Requested
- o 13 3881.0- 82.0 0.12 13.7 0.0 16.9 2.69 Sst gry f gr arg sli calc sli glauc
H aaw 3882.0- 83.0 No Analysis Requested
m P 14 3883.0~ 84.0 0.03 11.0 0.0 34.2 2.69 Sst gry f gr arg sli sh sli calc sli glauc
ol 3884.0- 85.0 No Analysis Requested
& + 1% 3885.0- 86.0 0.12 0.12 13.2 0.0 21.5 2.67 Sst gry f gr arg s1i calc sli glauc
3886.0- 87.0 No Analysis Requested
16 3887.0- 88.0 0.04 12.4 0.0 41.0 2.70 Sst gry f gr arg sli calc sli glauc
3888.0- 92.0 No Analysis Requested
17 3892.0- 93.0 0.04 10.7 0.0 40,5 2.72 Sst gry f gr arg sli calc sli glauc
3893.0- 94.0 No Analysis Requested
18 3894.0- 95.0 0.04 12.8 0.0 26.6 2.70 Sst gry f gr arg sli calc sli glauc
3895.0- 97.0 No Analysis Requested
19 3897.0- 98.0 0.03 11.1 0.0 49.1 2.71 Sst gry f gr arg sli calc sli glauc
3898.0- 03.0 No Analysis Requested
20 3903.0~ 04.0 0.03 11.2 0.0 54.2 2.72 Sst gry f gr arg s1i calc sli glauc
3904.0- 05.0 No Analysis Requested
21 3905.0- 06.0 0.03 9.1 0.0 57.7 2.72 Sst gry f gr arg sli calc sli glauc
3906.0- 11.0 No Analysis Requested
22 3911.0- 12.0 0.04 10.9 0.0 37.6 2.72 Sst gry f gr arg sli calc sli glauc
3912.0- 13.0 No Analysis Requested

CORE LABORATORIES

Data

-t
]
~n




CORE LABORATORIES

Company : Robert L. Bayless Field : Wildcat File No.: 57121-8279
Well : Jicarilla 459 No. 5 Well Formation : As Noted Date : 27-Dec-1988
CORE ANALYSTIS RESULTS
PERMEABILITY SATURATION
SAMPLE DEPTH POROSITY GRAIN DESCRIPTION
NUMBER (MAXIMUM) (90 DEG) (HELIUM) (PORE VOLUME) DENSITY
Kair Kair oIL WATER
ft md md X % X gm/cc
+ 23 3913.0- 14.0 0.08 0,08 10.9 0.0 33.3 2.70 Sst gry f gr arg sli calc sli glauc
3914.0- 15.0 No Analysis Requested
24 3915.0- 16.0 0.06 12.4 0.0 18.4 2,71 Sst gry f gr arg sli calc sli glauc
3916.0- 23.0 No Analysis Requested
25 3923.0- 24,0 0.03 10.1 0.0 42.7 2.72 Sst gry f gr arg sli sh sli calc sli glauc
3924.0- 32.0 No Analysis Requested

EXHIBIT #9

Page 4

+ Denotes Full Diameter Sample
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CABRESTO TIGHT GAS AREA ~ EXHIBIT #1@

FICTURED CLIFFS CORE ANALYSIS

OFERATOR: EL PRS0 NATURAL GAS CO.

WELL : GASBUGGY #1
LOCATION: NESW SEC 36 TE9N R4W
TOR OF RICTURED CLIFFS = 3816

ALL DATA USED IN THIS ANALYSIS IS ) 1@% POROSITY REPORTED FROM CORE ANALYSIS

SAMF ToR BOTTOM FOOTAGE HORIZONTAL WATER
NUM  INTERVAL INTERVAL INTERVAL PERMEARILITY FOROSITY SATURATION
TOTAL 49 . 600, @ cg291.¢
AVG 2. 17 12.2 46.8
25 3916 3917 1 0. a1 .6 44,3
6 3918 3919 1 Q. ez 1Q. & 58.8
&7 39z@ 39e1 1 @. 01 14, 4 42.3
8 39e¢e 3923 1 @, a7 12.8 42. 8
29 3924 3923 1 .12 iga. @ 53.@
3@ a926 35¢7 i @.@9 ia. 6 48.1
31 3528 3929 1 @, a1 13.5 42,1
3z 39302 3931 1 .17 13.@ 37.8
34 3534 3935 1 .01 13.8 34.8
35 3936 3927 1 a.@1 13.3 34,6
36 3938 3939 1 @. a2 10.3 S6.3
37 2594@ 3941 1 Q.01 ie.s 48. 6
55 3377 3978 1 .61 11.4 46.5
&1 3989 39582 i .7 11. 4 58.8
66 3995 4000 1 Q. a2 10.2 55. @
78 4023 4024 1 2.29 12.5 40.7
79 403 4026 1 2.23 12.7 9.0
a3 4033 4034 1 @.c8 1.5 37.¢2
126 428z 4083 1 @. 45 12.5 46. 4
ie8 4086 4087 1 @.77 14.3 37.@
109 4088 4089 1 Q.21 1e.1 37.6
113 4096 4037 1 @. @4 10.@ 99. @
114 4058 4299 1 Q.88 12. 56. &
119 41@8 41@9 i Q.01 ie.6 67.@
122 4114 4115 i 2. 14 11.5 S3.0
123 4116 4117 1 Q. iz 11.3 S1.4
125 412 4121 1 e.a1 1.2 63.4
ie6 412¢ 4123 1 @. 01 11.@ 64.5
129 4128 419 1 2.01 11.8 58.5
13@ 413@ 4131 1 @.19 ia.6 Se. @
131 4132 4133 1 .29 iz. @ 55.8
132 4134 4135 1 Q.14 12.1 S52. 1
133 4136 4137 1 Q. 44 12.7 46. 4
154 4138 4139 1 Q. 1@ 11.5 S7.4
135 43140 4141 1 2.15 11.1 54.0
136 4142 4143 1 Q.14 1.1 39.7
137 4144 4145 1 @.70 13.@ 42.3
138 4146 4147 1 Q. 37 12.5 43. &
139 4148 41495 1 . 84 14.3 ol.1



EXHIBIT #1@ - PARGE &

SAMp TOR BOTTOM FOOTAGE HORIZONTAL WRTER

NUM INTERVAL INTERVAL INTERVAL FPERMEABILITY FOROSITY SATURATION
141 415 4153 1 @. 43 1z. 3 35.2
142 4154 4155 1 Q. 45 18.9 38.8
144 4158 41359 1 Q.22 12. 4 42.7
145 4160 4161 1 .11 13.1 42.7
146 4162 4163 1 .18 13.¢ 43.1
147 4164 41635 1 Q. ec 11.4 43. @
148 4166 4167 1 Q. a2 11.9 42.8
149 4168 4169 i Q.15 i6.@ 35.@
15 4170 4171 1 a. 22 14.9 38.3
152 4174 4175 i @.zc 14.5 33.1



EXHIBIT #10
Page 3

CORE LABORATORIES. INC.
Petroleum Reservoir Engineering PageNo.__ 2 ____
DALLAS. TEXAS

B A - CORE ANALYSIS RESULTS
Campiny. EL 1 PASO’ NATURAL GAS COMPANY Formation___ ~ Fite__ RP~3-2180
L ":' GAS BUGGI #l - = '~..'C°fe T)’PC : D/C Date Report 3-10-67
1 ' PRy 7[1'“?Efﬁg : h'fDnﬂu@ Fhaid - - GAS : Analysts STRICKLIN
‘ State_ rﬂﬂfﬁ. ~__Elev. %, Locatmn : :
i o s thhologlcal Abbrevxanons
AH“iD."‘vAN”V SANDY .E£DY FINK - CIVST‘LLINE-XLN BROWN - BAN PRACTURED.FRAC DLIGNYLV»IL/

- LT EERN "RESIDUAL SATURATION
M ) PERMEABILITY POROSITY| - PER CENT PORK SAMPLE DESCRIFTION
: MILLIDARCYS "] - BN - 1 YOTAL, l AND REMARKS
B - . S - JPER.CENT - B
{47 RCENT S WATER

HORIZ. = . VERT.

Cops frBoRATORY  BEG) NMISG BIgTIH TGS ‘/

<001 - <0.01 3.8 0.0 94,8 SLTY SH:ARGILL,LT GRY,CALC IN PT,HD,TITE.
T 0,01 <0V.01 2.5 0.0 96,0 SLTY SH:ARGILL,LT GRY,CALC IN PT,HD,TITE.
T <001 <0017 3.2 00 90,7 SANDY SLT:;LT GRY ARGILL,V/C}LC HD. .
L7 40,01 «<0.01 11,1, L5 94,5 SS:LT BEN,FNGR,CALC,BANDED ¥/CARB MTL. .
. <001 <001 11,2 6,2 90,7 SS:LT BRN,FNGR,CALC,BANDED W/CARB MTL.
: 0.12 <0.01 - 3.2 6.3 . 90.7 SS:LT BRN,FNGR,C31C,BANDED W/CARB NTL.
0,01 .<0,01 6,7 - 0.0 98,6 .SSiLT BRN,FNGR,CALC,BANDED W/CARB NTL.
: € T<0,017 % 3,5 14,3 . 83,0 SS{LT BRN,FNGR,CALC,BANDED W/CARB MTL.
L <001 - Lok 247 66,0 SS3LT BRN,FNGR,CALC,BANDED W/CARB MTL.
. 0,01 3.9 17.9. - 71,8 SS:LT BRN,FNGR,CALC,BANDED W/CARB MTL.
" <0,01°  L.6 15.2 62, SSiLT BRN,FNOR,CALC,BANDED W/CARB MTL.
: 10,01 . k.1 "12.2 | 68,2 S34LT BRN,FNGR,CALC,BANDED W/CARB MTL.
b : «0.01 - =0,01 . bo2 11.9  .66.8 SS:LT BRN,FNGR,CALC,BANDED W/CARB MTL.
&7 S © 0,01 - 4.0 12.5.° 70.1 SS:LT BRN,FNGR,CALC,BANDED W/CARB™MTL.
o 20,01 V209 50,0 . B2,6 SSsLT GRY,FNGR, S&P,SLI CALG,ARGILL IN T,
' - 12,6 270,0 76,9 . SS:LT GRY,FNGR,S&P, SLI CALC,ARSILL IN PT.
2,0 . 90,0 - S3;LT GRY,FNGR,S&P,SLI CALC,ARGILL IN PT.
“3:9. © %o 7Tholy - SSSLT-GRY FNGR,S&P,SLI GAI.C,ARGILL ‘IN PT..
1243 2% 87,0 $S:LT GRY,FNGR,S&P,SLI CALC,ARGIELIN PT.
Je 3, .. 88,0 -8S3LT. GH.Y,FNUR,S&P,SLI CALC,/ARGILL-IN PT..

" 81,8 “.851IT GRY,FNGR,S&P,SLI CALC,ARGILL IN PT.
7 54.6 SS:IE GRI’FNGK,W/ABNT UARB DR PTRGS. L. '-_- -
" 89,0 .- 55 {LT~GRY,FNGR, W/ABNT CARB SH PTNGS. -
59,0 . $S {LT BRN,FNGR, ¥/MOTT CARB WTL,S¢P, ARGII.;L
‘Ll.3 SSILT BRN,FNGR,W/MOTT CARB: m,S&P,ARGILL
.58.8 . SS:LT.BRN,FNGR,W/MOTT CARB MTL,B&P,ARGILL.
42,3 - 8S JLT, BRN,FNGR,W/MOTT CARB:-MTL,S&P,ARGILL.
*}j2,8; .85 (LT GRI,FNGR,SLI CALC,S&P,ARGILL,GLAU.
. 53,0 SS LT ORY,FNGR,SLI CALC,S&P,ARSILL,GLAD.
18,1 ~S$:LT GRY,FNGR,SLI CALC, S&P,ARGILL,GLAV.
= 42,1 SS1LT "GRY,FNGK,SLI CALC,S&P,ARGILL,GLAU.
8 ,.;37 8 ss;m' GRY,FNGR,SLI cu,c S&P,ARGIIL,GLAU.

.,_.,56 3 ss $LT GRY,FNGR,ARGILL,S&p SLI. GALc,"; :
... hB.6_ SS:LT GRY,FNGR,ARGILL,S&P,SLI CALC.

g tggb%hwsz 320, 5 A00L 59407700 ’~"J:,_62 3 ss:m GRY FNGR,ARuIIL,S&P,SI,I cALc,,

lw”?s! RYICK #5345

3 eyl ° o ' .
l’. 25 -"-%w cuuq: idiodabe g Nty pp Ahc d:ent miwhum “and for whose cx:-lusxve and mﬁducm L
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cA20 CORE..LABdRATomES. INC.
' ~ Petroleum Reservoir Engineering PageNo.__ 6
DALLAES, TEXAS
CORE ANALYSIS RESULTS S
1;jFormztxon e File RP"3"2180 i
_ : VI'KCore Typc D/C Date Report 3‘10‘é7 -
T Drllhng Fluid__-_GAS Analysts STRICEIN :
ate ﬂ.! "'Elev. o Location:
TR thhologlcal Abbreviations )
: ::ZS,‘:J T onemmen ot :::;2;:.’.‘.:::20“ gimbvm timeen o crmdmcao sews o Tsciinerc PRt
-&! B OYPSUM . GYP 'ouu.wc-ouﬁ FOES S LIMY.-LmY . | COARSE-CSE ORANULAR-GRNL VUGGY - VGY SYYLOLITIC-8TY - NITM-W/
sabpix | .o pt‘n. rznnnamvy ‘. bc;ééva N oR CENT PORE SAMPLE DESCRIPTION
Nuﬂ;t;& 7' 'rit':*r‘: N "'."”::,'}‘.C_Y‘ |eercEnT on ‘ L‘::_:: AND REMARKS
Tt . HOMIZ . VERT. .
97T 39U6=h7 0,01  <0,01 5,5 = 0.0 72.9 S8S:LT GRY,FNGR,ARGILL,S&P,SLI CALC.
98 . .39L8-L9 <0.01 - <0,01 5.3 0,0 71,8 SSsLT GRY,FNGR,ARGILL,S&P,SLI CALC.
993 . <0.01° <0,0L. 7.4 0.0 . 67.5 SSsLT GRY,FNGR,ARGILL,S&P,SLI CALC.
0,01+ «0,01 ;7.3 . 0.0 71.3 SSiLT GRY,FN3R,ARGILL,S&P,SLI CALC,
Q.01 " <0, 01"*7,3 - 0,0  76.7 SS:LT GRY,FNGR,ARGILL,S&P,SLI CALC.
<0.01 - <0.,01 L8 0.0  66.6 SS:LT GRY,FNGR,AR3ILL,S&P,SLI CALC.
<0,01 <0,01 5.5 . 0.0 83.8 SS:LT GORY,FNGR,ARGILL,S&P,SLI CALC.
LS00l . 001 5.0 0.0 66,0 SS;:LT GRY,FNGR,ARGILL,S&P,SLI CALC. .
-~0.91;: - Q0L 8.37 0 0, 66,4 SSJLT GRY,FNGR,ARGILL,S&P,SLI CALC.
“aD,01- (<001 - 9,0 . 56.8 SSLT GRY,FNGR,ARGILL,S&P,SLI CALC,-:
L «0.01 <0,01 " 8.3 61,5 - 8SsIT GRY,FNGR,ARGILL,S&P,SLI CALC. -
2 0.01 10 - 82,5 SS¢LT GRY,FNOGR,ARGILL,S&P,SLI CALC. ~  : -
0,01 (7.9 - 65,9 "SS;LT GRY,FNOR,ARGILL,S&P,SLI GALC.
f1<0,01. 6.0 © 73.L4 SS+LT GRY,FNGR,AR3ILL,S&P,SLI CALC. -
1. 0,01 9.l .. 50.0 SSiLT GRY,FNGR,AR3ILL,S&P,SLI CALC.
S 0,01 11.14'«_; © 6.5 sSilT GRY,FNGR,ARGILL,S&P,SLI CALC,
<0, 01 6 8 . 6L4.5 SS3LT GRY,FNGR,ARGILL,S%P,SLI CALC.
: 7h4.6. 8S;IT. GRY,FNGR,AROILL,S&P SLI CALC.

71,9~ 8SsLT:
Itan 630 7 Ss SLT
“% -58.8.. SSaLT
69,2 88:LT

BRY, FNGR, SLTY, KON CALC,MICACEQUS, *%+
BRN,FNGR,SLTI,'W/ABNT CARB' SHALE, -
-GRY, FNGR, SLI- CALGC,S&P,SLI CALG,.
GRY,F‘NGR,SLI CAIC,S&P,SLI GALC. % -
L GRY,FNGR,SLI .CALC,S&R,SLI GALG. - .
~# 77,5 “85:LT an,mca, SLT CALC, s&p,sm GALC, .
%°59,3 8S:LT GRY,FNGR,SLI mw,s&y SLI CALC. .
60,9 'SSiLT GRY,FNGR,SLI CALC,S&P,SLI CALC. : - i

%o
-4

01 i
'@. Ol ‘7 D)
0 lll‘

)71+ 55,0~ SS LT GRY,FNGR,SLI

62,7+ SSILT ;GRY, FNGR, SLI
61,0 83 4LT .GRY, FNGR,SLI

20 . 7.0 BSsLT ORY,FNGR,SLI

7 59,0 -88sLT GRY,FNGR,SLI
- 41,5 SSsLT GRY,FNGR,SLI.

;7. 35,8 S81LT-GRY,FNGR,SLI

42,2 85310 QRY,FNGR,SLI

' -56,0™ S5 $IT+GRY, FRGR,SLI
- 7-54.0 ~’BS:LT ORY,FNGR,SLI

49,5 "SS4LT GRY,FNGR,SLI
2.3 S5SiLT GRY,FNOK,SLI
i 40, 7" SS:LT:GRY,FNGR,SLI.
29 0 S xI.'I‘

CALC,S&P,SLI: CALC,
CALC, S&P, SLT CALO
CALC,S&P,SLI . CALC.’
CALC,S&P,SLI CALC. - . -
CALC, S&P,SLT-GALC. +*
CALC,S&P,SLI CALC |

CALC,S4P.
CALC,S&P.
CALC,S&P.
CALC,S&P.
CALC, S&P.
CALC,S&P

,' K

cm FIIGR,SLI CALC, s&p.' ’

) IS : T

¢ K plle
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el o R O o Page. 5
e CORE LABORATORIES. INC. :
' * Petroleum Reservoir Engineering PageNo.__T
DALLAS, TEXAS

= ;; CORE ANALYSIS RESULTS _

compm “IL PASO NATURAL. As'i COMPANY:  Formation__ File RP-3-2180 -
.‘.Weli 'r' - GAS BBGGY #1 v : '_‘C_or'g Type. D/ c Datcj choL%lﬁ-ef T
:: ,:'"? R WA SELR 'DnllmgFlm“d ’ »GAS- Analysts STRICKLIN C

T OOLOMITE.DOL -1 CANNYORITE-AREY

© - sANDY.sDY ‘e

thhologxml Abbrev:atmns

FRACTUREKD . FRAC

rcHERT.CN - CONGLOWERATE -CONG SHALY-$HY ‘:'::lu':-uzu . :::::f;:’:‘-xm' ::i::v.“ LAMINATION . LAM ::‘-u‘»*":r?v .L/
EYPEUM -GYP . FOSSILIFERQUS: FOSS LIMY-LMY ~ . COARSE-T8Z GRANULAR .GRNL VUGGY - VGY SYYLOLITIC-6TY witH.w/ "
N PZRH(ABVlLITY '!‘OROSITV ’.:.::%E:;T::;ZION * SAMPLE DESCRIPTION ‘
Jd. unugouzcvs £ ‘lna cent) G :x:::: : AND REMARKS
s HORIZ.  VERT. . _
<" 1027-28 0,28 -..0.05 9.0 0.0 “L3.3 8S:LT GRY,FNGR,SLI CALC,S&P,
ho29-3o 0.12 :_, 0,01 8.5 0.0 56,5 SS:LT GRY,FN3R,SLI CALC,S&P.
.. 0.02. :<0,01 - 3,8 .0,0 = 65,9 SS:LT GRY,FNGR,SLI CALC,S&P.
0.28; " 0,01 10,5 0.0 - 37.2 SS:LT GRY,FNGR,SLI CALC,S&P,
. f-so J2 <0,01 8,7 0.0 - 31,1 SS3;LT GRY,FNGR,SLI CALC,S&P,
0,02 <0.01 &2 "0.0  -37.8 SS:LT GRY,FiGR,SLI CKLC,S&P.
, Q. 017 27<0,01 = 5.4 0.0 76.0 SSsLT GRY,FNGR,SLI CALC,S&P.
12: :,_.7 <0.01 .. 0,01 - 3.1 0.0 -93.6 SS;LT GRY,FNGR,SLI CALC,S&P.
oL3-Uh- " <0, 01-} <0.01 5.1 0.0 80.5 SS:LT GRY,FNGR,SLI CALC,S&P.
<0.01" . '<0,01 . 3.1 6.4 ~ 87.3 SS:DK GRY,V/FNCR,SLTY,%/SM SH PTNGS.
L Q.01 ‘<0001 1,8 0.0 - 94.5 8S:DK Gm,vmun,smf,w/susx PTNGS.
- <001 -+ «0,01 2,7 55,6  10.8 SSiDK GRY,V/FNGR,SLTY,{CARB SHALE OIL).
.. <0.01 -~ <0,01.° 2,8 25,0 = 68,0 SS:DK GHY,V/FNJR,SLTI,(CARB SH. OIL).
S T@0,01 5 <001, Tl 16,9 79.0  SS:DK GRY,V/FNGR,SLTY,(CARB SHALE OIL).
0.0l - <0,01 7.5 17.3 65.2 SS:DK 3RY,V/FNGR,SLTY,(CARB SHALE OIL).
<0,01 <0.01 3.2 28,1 65.5 SS:DK GRY,V/FNGR,SLTY,(CARB SHALE 0IL).
<0,01 <.01 5.9 0.0 . 89.8 SS:DK.GRY,FNCR,SLTY THU OUT,W/CARB PTNGS.
0.05 <0.01 - 7.k . 0,0 81,2 SS:LT GRY,FNGR,SLTY,S&P,SLI CALC.
<0.01  .=0,01 " 83831 86,2 'SS:IT ORY,FNGR,SLTY,S&P,SLI CALC.
, o.ol;'_ Q.01 6,4~ ,0,0. . 75.0 SS:LT GRY,FNOR,S&P,SLI CALC.
S <0,01 <0301 5,640,080 " 91,0 SS:LT GRY,FNGR,S&P,SLI CALC, -
0.0l - <001 L6 0.0 78.3 SS:LT GRY,FNGR,S&P,SLI CAIC. .
f;o,os <001 - 5-.-1‘.: 0.0 88.L4 SS:LT GRY,FNOR,5&P,SLI CALC,
.<0.0L. . ®0.01 ;5,2 0,0;  90.L SS:LT GRY,FNGR,S&P,SLI. CALC.
<0.0L " <0,01:, 5.5 +.0,0: - 89,2 SSiLT GRY,FNGR,S&P,SLI CALC,
- <0,01: <o.,01*_m~ 927 - 0.0 - 76.6 SSiLT GRY,FNGR,S&P,SLI CALC.
3 .- 0. hS o 0.15 12 5 - U0 " h6.ly SS:LT GRY,FNGR,S&P,SLI CALC.
s 0g21 v 0,02 - 9Q7 o.o;""- 59.8 'SSILT GRY,FNGR,S&P,SLI CALC.
B7 -\ 07T oth “1h, 37 1" .37,0 SSiLT CRY,FNGR,S&P,SLI CALC,W/0CC MED SD.
“_'.i;"<o;,01 <o.01 10, 1 ‘ 2,0 " 37.6 SS3LT GRY,FNGR,S&P,SLI CALC,W/0CC MED SD.
0,07 <001 9.5 2.1 45.3 SS:LT GRY,FNGR,S&P,SLI CALC,¥/0OCC MED SD.
T 0.08 <0,01 7.8 0.0 ‘. 60.L SS:LT GRY,FNGR,S&P,W/SM CARB SH STGS.
- <0,0} . <001 ‘6,8  2.9.. £9.3 SSiLT GRY,FNGR,S&P,SLI CALC. =
.- 0.04 <Q.01 10,0 2,0 ' . 59.0 SSILT GRY,FNGR,S&P,SLI CALC.
T .~0,08 ~i0:0) 12417 0,0 - 1 56,2 SS:LT GRY,FNGR,S&P,SLI CALC.
0,01  <0,0r 8.5 - 0.0 - .70.6 SS:LT ORY,FNGR,S&P,SLI CALC.
0.02 0,01 8.9 -2.2° 67,5 S3:iLT GRY,FNGR,S&P,SLI CALC.
0.33 <0.01 8,1 0.0 - 69.2 SSiLT GRY,FNGR,S&P,SLI CALC.
0,11 - <0,01 9.1 0.0 .."-'42,8 SS:LT GRY,FNGR,S&P,SLI CALC.
.<0,01 --,<0.",01“'_‘:10.6,, ‘a.og_o“ ‘v67.o -SS:LT onx,mcn,s&p,su CALC.
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) : . N Page 6 v
Teas - CORE LABORATORIES. INC. S
’ ) Petroleum Reservoir Engineering Page No.__ 8
DALLAS, TEXAS - :
CORE ANALYSIS RESULTS
Q,mpmy EL PASO NATURAL msiownqx , Formation._ : File_ RP-3-2180
Well: GAS BUGGY ﬂ . Core Typc Db . - Date Report 3-15-67
Fiekt o IS N Dnlhng F}ma_ _ GAS - Analysts . STRIGKLIN
Comlty RIO ARHBA _State_ N.K, Elev. = - Locahon - ; :
i ' ' thhologlcal Abbrevxatlons
’ * '“P‘_‘D; .. : DOLOMITE -DOL ) AMNKYDRITE . ANNY ' ’ SANDY .SDY FINE.-FNM . CAYSTALLINE - XLNW BROWN - BRN PRACTURED - FRAC SLIGNYL'Y-'L/
T SwAaLBeSH T CHERT.CH . CONGLOMERATE -CONG BHALY .BMY MEOIUM . MED GRAIN - BRN GRAY-OY LAMINATION . LAM yn!y.v/
__Llﬁ‘-i.l ~ QYPBUM - CYP ‘ l'Ol‘lL("!RO!J'-'O!. LIMY . LmY COARSE-CSE SRANULAR _GRNL VUGGY-VGY BTYLOLITIC - 8TYY VITN~W/
E - . - RESIDUAL SATURATION - -
siy'n.t : - ) «D(PYH N , PERMEABILITY IPOROSITY PER CENT PORE [ SAMPLE DESCRIPTION
wsmen | L verr e S un.uoluu:vs jrercent| on - ] ToTAL | AND REMARKS

waTer - 1

x HORIZ.  VERT.

7.9 0.0 49.3 SS:LT GRY,FNGR,S&P,SLI CALC.
378 - . ln12-13 . 0,15 0.02 7.0 0.0 50,0 SS:LT GRY,FNGR,S&P,SLI CALC.
179 . L1315 . 0.1k <0.01 11.9 0.0 £3,0 SS:LT GRY,FNGR,5&P,SLI CALC.
- X380 - h116-17 ‘0,12 © © 0,08 11.3 . 3.5 51.L 8S:LT GRY,FNGR,S&P,SLI CALC.
181 411819 <«0,01 . <001 9.5 2.1  54.8 SS:LT GRY,FNGR,S&P,SLI CALC.
182__.. - h120-21 <001  <0.,01 11,2 0.0 63,4 SS:LT GRY,FNCR,S5&P,SLI CALC.
: - <0.01 . <0.01 11.0 0.0  64.5 SS:LT GRY,FNGR,S&P,SLI CALC.
0,01 :'<0.01 9.2 0.0 74.0 SS3;LT GRY,FNGR,S&P,SLI CALC.
<001  <,01 45 0,0 8,3 SS:LT GRY,FNGR,S&P,SLI CALC.
<0,01 ~<«0,01 11.8° 0.0° ".58.5 SS:LT GRY,FNGR,S&P,SLI CALC.
0.19 ~ 0.07 10.6 0.0 - 50.0 SS:LT GRY,FNGR,S&P,SLI CALC.
0.29 0,02 12,0 0,0 . 55.8 SSsLT GRY,FNGR,S&,SLI CALC,
0,14, <«.01 12,1 0.0 . 52,1 SS:LT GRY,FNGR,S&P,SLI CALC.
O.4L . <0,01 12.7: 0.0 - L6, 8S:LT GRY,FNGR,S&P,SLI CALC.
0,10 <0.01 11.5 0.0  57.4 SS:LT GRY,FNGR,S&P,SLI CALC.
0.15 0.01 1.1 0.0 ~ 5L4.0 SS:LT GRY,FNGR,S&P,SLI CALC.
C.1L <0.01 2.1 0.0 39,7 SS:LT GRY,FNGR,S&P,SLI CAIC.
0,70 - 0,02° 13,0 0,0 - '42.3 S3:LT GRY,FNGR,S&P,SLI CALC. .
0.37. - <0.01 12,5 0.0 L3.2 $S5:IT GRY,FNGR,S&P,SLI CALC, * 7
0.8k -=0,01 1k,3:. 0.0 51,1 SS:LT GRY,FNGR,S&P,SLI CALC.
0,01 0.0l U4,2%-2.4% 9,5 SLT:DKGRY,SNDY IN PT,ABNT. CARB WTL.
- 8J3°  <0.,01 12,3 -3,3.- 35,0 SS:LT GRY,FNCR,S&P, SLI CALC, -
- 0,45 . <0.,01 1B,8% 6,2 38,8 8S:LT GRY,FNGR,S&P,SLI'CALC.
0,01 7 <0.01  3,L - 0,0 - :L7,088ILT GRI,FN GR S&P,A’RGILL,W/CARB sa STGK.
-,.0422  <0,01::12.4 ° 3.2, L42.7 ~SS5tLT GRY,FNGR,S&P,ARGILL,W/CARB SH STKS.
~0,11  '<0,01 13.1 " 1,5 L2,73585:LT GRY,FNGR,S&P,ARGILL,W/GARB SH STKS.
0,10 - 0.01_.313.0. "1.5°.743.1 SS:LT GRY,FNGR,S&P,ARGILL,¥/CARB SH STKS.
© 0,02 . «,01 114 . 0,0 13,0  SS:LT GRY,FNOR,S&P .«Bﬁm,w/cms sn STKS.
170,02 D01 211.9. 0.0 .- 42,8 SS:LT GRY,FNGR,S&P,ARGILL. -
.206:; 0.15 . 0,14 16,0 . -2.5 : 35,0 SS:LT GRY,FNGR,S&P,ARGILL. -
“207 SO0 0.22—",-': 0.0 19’ 0.0 - 38,3 SSiLT GRY,FNGR,S&P,ARGILL,SLI CALC.
Ca72-i3 o, o:L .<0.01: 3.8 0.0  8L.3 SS:LT GRY,FNGR,S&P,W/ABNT SH & SLT LAkS.
hl?h—?S <20, 22 o.,n 1h 5 “0.0°

33,1 SS:LT GRY,FNOR,S&P,ARGILL,SLI CALC.

vl -

g
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CABRESTO TIGHT GAS ARER - EXHIBIT #11

SUMMRRY OF PICTURED CLIFFS CORE ANALYSIS DATA

NOTE:
ALL DATA USED IN AVERAGE IS }1@% POROSITY FROM INDIVIDUAL FICTURED CLIFFS CORE ANALYSIS

FOOTAGE  PERMEABILITY POROSITY WATER SATURATION
WELL USED TOTAL AVG TOTAL AVG T07AL AVG

CONDCO 29-4 #7 35 4.08 Q.12 411, 3 11.8 20e9. @ 59.1

SCHALK 29-4 #6 o9 92. 39 1.37 e682.¢2 11.6 2401.9 40,7

JIC 459 #5 18 1.5 Q. a6 215.5 ic.a 633.3 35.2

GASBUGGY #1 49 8. 40 Q.17 c00.@ le.e 2291.2 46.8
———_QEC—QE[;; _____________ i61 _—195.93 .66 1925, 0 11?; _7395.4 45.9=

AVERAGES:

AVERAGE LABORATORY PERMEABILITY: Q.66 rd

AVERAGE POROSITY: i1.9 #

AVERAGE WATER SATURATION: 45.9 %



CABRESTO TIGHT GAS AREA - EXHIBIT #12

Effect of Overburden Pressure and Water
Saturation on Gas Permeability of Tight

Sandstone Cores

Rex D. Thomas, SPE-AIME, U.S. Bureau of Mines
Don C. Ward, SPE-AIME, U.S. Bureau of Mines

Introduction

Rescarch on the potential of nuclear explosions to
stimulate pas production from Jow-pcrmeability
(tight) sandstone reservoirs is being conducied by the
U. S. Bureau of Mines in cooperation with the Atomic
Energy Commission. This report describes the part of
that rcsearch that was conducted to establish correla-
tion between permeability measured on dry cores al
low exiernal pressure (routine analysis) and pcrmea-
bility at reservoir conditions.

Cores used in this research were obtained from two
Plowshare gas-stimulation projects. Project Gasbuggy
cores from the Pictured Chiffs formation, Choza Mesa
field. Rio Amba County, N. M., can be described as
very fine grained, shghtly calcareous, well indurated
sandstone. Project Wagon Wheel cores from the Fon
Union formation, Pinedale field. Sublette County,
Wyo.. can be descnbed as very fine grained, slightly
calcareous, very well indurated sandstone.

Underground reservoirs are under considerable
compressive stress as a result of the weight of overlv-
ing rocks (offset somewhat by intermal-fluid pressure).
The resultant nct confining pressure or eflective over-
burden pressure is referred to in this repon simply as
overburden pressure. The resulting eflects on the phy-
sical properties of the reservoir rock have been
studied.’"* Overburden pressure causes only a small
decrease in porosity, which can vsually be ignored.”
This was confirmed for Project Gasbuggv and Project
Wagon Wheel cores. A commercial laboratory found
that the porosity of these cores is reduced by about §

percent of the original porosity. The effect of over-
burden pressure on permeability, however, is appre-
ciable and vanes considcrably for different rescrvoir
rocks.!-* causing grecater reductions in pcrmeability
for low-permcability rocks.** The eflect of overbur-
den pressure on relative permeability has been found
1o be small* or nonexistent.”

This report presents matcrial that confirms and ex-
tends previous research findings on the cflect that
overburden pressure, has upon the permcability of dry
cores. Also presented are the results of research on
the relative pas pcrmeability of low-permeability
cores under overburden pressure.

Apparatus and Procedure

Cvlindncal cores 2.0 to 7.5 cm long and 2.5 cm in
diameter were cut paraliel to the bedding plane. After
the cores were dried overnight in a vacuum oven (4.5
psia, 70°C). the gas (N.) permeability of each core
was measured in a Hassler cell. An external pressure
of 100 psi over the inlet pressure was used to main-
tain a pood seal between the rubber sleeve and the
corc.* Permeability was measured at inlet pressures of
45, 60, and 100 psia. with atmosphenc pressure at
the outlet. A bubble tube and umer were used to
measure gas flow rate. Initial permeability (k,) then
was calculated by the Khinkenberg technique to cor-
rect for the eflect of gas slippage. All other permeabil-
ities reported here were calculated by this method.

In the same manner, permeability was measured at

with overburden pressure.

Research conducted to determine the potential of nuclear explosions to stimulate gas
production verifies that the gas permeability of tight sandstone cores is markedly decreased
with increasing overburden pressure. Water saturation also reduces the gas permeability
by a large amount. The relative permeability, however, does not change significantly

50
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increasing external pressures of about 500, 1,000,
2,000, 3,000, 4.000. 5.000, and 6,000 psi. External
pressures actually were somewhat higher to compen-
sate for internal pressure. The core and staniless steel
end pieces were placed in a rubber sleeve (picce of bi-
cycle inncrtube) 0.1 cm thick. Rubber cement was
used to seal the stainless steel end pieces to the rub-
ber sleeve. Shrinkable plastic tubing proved unsatis-
factory because high pressure was required to scal the
core. The jacketed core was mounted in a high-
pressure cell with distilled water as the extemal fluid.

Cores used in relative permeability studies were
first subjected to high external pressure and then
allowed 10 recover their iniual permeability. Bulk
volume, dry weight, and porosity were measured by
conventional gas-expansion techniques. Cores then
were subjected to a vacuum (0.3 psia) for 2 hours,
immersed in water, and allowed to stand under a
vacuum ovemight. The cores were weighed and again
subjected 10 vacuum ovemight and weighed again to
assure complete saturation. Most of the cores were
completely saturated after one night. Porosity values
calculated on the basis of water saturation are in good
agreement with those measured by conventional gas-
expansion techniques. .

Water in the core was allowed to evaporate at at-
mospheric conditions to a saturation of about 70 per-
cent and the core was placed in the holder for 2 hours
under external pressure (100 psi above inlet) only so
the water saturation was uniform. Gas permeability
then was measured at three inlet pressures between
3O and 100 psia with atmospheric pressure at the
outlet. This procedure was repeated for decreasing
water saturations at the same external pressure. After
the pcrmeability was measured the core was weighed
to determine if any water was lost. In all cases the
amount lost was negligible. After the core was dried
in a vacuum oven, the gas permeability at this ex-
tcrnal pressure was measured. The procedure was re-

peated for external pressures of 3,000 and 6,000 psi.

Results and Discussion
Efiect of Overburden Pressure on Permeability

Core number, length, porosity, and initial permea-
bility of the cores used in this research are shown in
Table 1. The core number refers to the depth in feet
at which the core was obtained. Typical plots of the
efiect of simulated overburden pressure on Gasbuggy
cores are shown in Fig. 1. The permeability is de-
creased by about 75 percent at an overburden pres-
sure of 3,000 psi and by 90 percent at 6.000 psi. The
hydrostatic loading used in these experiments does
not reproduce subsurface conditions exactly; in an
actual reservoir the honzontal component of stress is
usually less than the vertical component. Since the
actual loading is not known, this method probably is
as realustic as any other. Cores that contain micro-
fractures are affected 10 a greater extent, as shown in
Fig. 2. In these cores the permeability is decreased by
about 95 percent at a simulated overburden pressure
of 3,000 psi, with most of the reduction occurring be-
low 2,000 psi.

The data shown in Table 1 and Figs. 1 and 2 were
obtained by subjecting the core to successive incre-
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TABLE 1—EFFECT OF OVERBURDEN PRESSURE ON GAS PERMEABILITY

EHective Overburden Pressure (psi): 500 1,000 2,000 3,000 4,000 $,000 6.000
Core Length Porosity
Number® (cm) (percent) k.t Permeability (md)
Gasbuggy
3927 2.1 81 0.076 0.053 0.040 0.024 0.0175 0.0132 0.0105 0.003%
3928 15 83 0.037 0.03} 0.024 0.015 0.0093 0.0059 0.0046 0.0035
3978 21 8.2 0.151 0.118 0.078 0.052 0.036 0.024 0.0175 0.0132
4113 21 10.1 1.75 1.16 0.602 0.252 0.113 0.068 0.042 0.029
4134°° 2.1 11.6 0.10 0.046 0.029 0.0153 0.0095 0.0065 0.0055 0.0047
4]46°° 15 116 2.40 1.73 132 031 0.)4 0.069 0.052 0.022
4147°° 15 113 0.60 0.247 0.181 0.071 0.034 0.0186 00118 0.0082
4158 2.1 13.6 159 1.06 0.80 0.35 0.225 0.152 0.116 0.100
Wagon Wheel
8084 38 17 0.028 0.022 0.020 0.010 0.0070 0.0047 0.0035 0.0030
8122 38 114 00N 0.055 0.048 0.034 0.027 0.024 0021 0.019
8975°° 38 8.7 0.039 0.029 0.024 0.0114 0.0073 0.0048 0.0032 0.0025
10156 s 85 0.088 0.067 0.051 0.032 0.025 0.022 0.018 0.016
10990°° 38 9.0 0.048 0.020 0.0175 0.0080 0.0050 0.0040 0.0025 0.0019

“Number denotes depth in fext,
°*S)ightly fractured.
tinitiat permeability.

mental increases in extemnal pressure. The core was
assumed to be in equilibrium at each pressure when
permeability measurements remained constant for 15
minutes, which required between 1 and 2 hours. A
period of 30 minutes 1o an hour was rcquired to at-
tain equilibnium when the inlet pressure was changed.
Consequently, cach extemal pressure was maintained
for a minimum of 2 hours. '

The cffect of decreasing external pressure was de-
termined on a few cores, and typical resulis are shown
in Fig. 3. Other researchers** have observed and
shown that this hysteresis is mainly dependent on the
stress history of the core. Cores generally recover their
-original permeability after 3 to 6 weeks at atmospher-
ic conditions. This time could be shorienced by stonng
the core in an oven at 70°C.

The efiect of overburden pressure on the permea-
bility of cores from Project Wagon Wheel is similar
to that on cores from Project Gasbupgy, and typical
results are shown in Fig. 6. The permeability is de-
creased to about 30 percent of initial permeability at
an overburden pressure of 3,000 psi and to 20 per-
cent at 6,000.

A studv of the data in Table 1 indicates that the
original porosity of the core and the reduction in per-
mcability caused by overburden pressurc are not re-
lated. Pore structure (fractures to uniform pores) is
probably the poverning factor.

Water Saturation Effiects

The data in Table 2 show that the permeability de-
creased with increasing water saturation. The values
at 20-, 40-, and 60-percent water saturation were
obtained from individual relative-permeability curves
for Gasbuggy and Wagon Wheel cores. Relative-
permeability curves for three cores from Project Gas-
buggy are shown in Fig. 4 with the data points for
Core 3978. Daia points were omitted for the other
cores to avoid confusion. This figure shows that al-
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though gas permeabilily is reduced, the relative gas
pcermeability of Gasbuggy cores is not significantly af-
fected by increased overburden pressure. This con-
clusion is in agreement with the resulis of others.* *
Extremely low valucs of permeability that resulted
from water saturation and overburden pressure re-
quired that cither long flow times or high inlet pres-
sures (high diflerential across the core) be used. Since
a high inlet pressure increases the end effects by
changing the distnbution of water in the core, long
flow times were required. Although end-efiect prob-
lems were encountercd with the short cores (Cores
3978 and 4158), the pcrmcability of these cores was

TABLE 2—EFFECT OF OVERBURDEN PRESSURE AND
WATER SATURATION ON GAS PERMEABILITY

Water Satusabion (percent)’ 0 _ﬂ __4_0_ 60
Cote Pressure
Number (psi) Permeability (md)
Gasbuggy
3927 100 0.115 0 099 004! 0.0023
3927 3,000 0.026 0.023 0.009 0.0005
3927 6.000 0012 0.010 0.003 0.0002
3978 100 0.112 0.080 0.034 0.011
3978 - 3,000 0.036 0.026 0011 0.004
3978 6.000 0.013 0.009 0.004 0.0013
4158 100 0447 0.335 0.156 0.045
4158 3.000 0.075 0.056 0.026 0.0074
4158 6.000 0.027 0.020 0.010 0.0026
Wagon Wheel
8084 100 0.038 0.030 0.014 0.0042
8084 3.000 0.012 0.0036 00043 0.0013
8084 6.000 0.0070 00056 00025 0.0008
8122 100 0074 0.054 0.017 0.006
8122 3,000 0.027 0.020 0.008 0.002
8122 6,000 0.07% 0.015 0.006 0.002
10156 100 0.100 0.074 0.029 0.003
10156 3,000 0.028 0.020 0.008 0.0008
10156 6,000 0.017 0.013 0.005 0.0005



high enough to yield reasonable results. Permeabil-
ity measurements for Core 4161 (7.5 cm long, 0.053
md) required more than 2 hours per reading. These
extremely long flow times can cause errors.

End cflects, long flow times, and changes in per-
meability due to water saturation tend to decrease the
accuracy of permeability measurements, especially at
the higher water saturations.

The initial permeability of many of the dry cores
used in this research was not reproducible following
saturation and drying. The changes probably were
caused by solution of material in the pores and by
particle movement. These caused both increases and
decreases in permeability. The variation, although
sometimes large, usually was less than § percent;
however, we feel that the relative permeability curves
are essentially correct. To eliminate the effects of
solution and particle movement, the permeability of
the dry core following saturation, rather than the per-
meability initially measured, was used in calculating
relative permeability.

A composite of the relative permeability curves for
Gasbuggy cores is shown in Fig. 5. These curves are
representative of permeabilities encountered in this
formation. At a water saturation of 50 percent, the
relative permeability of the cores ranges from 15 to 20
percent and is not affected by overburden pressure.

Similar results were obtained on cores from Project
Wagon Wheel, as shown in Table 2 and Fig. 6 with
data points for Core 8122. These cores were cut 1o a
length of 3.8 cm to alleviate some of the long flow
time and end-effect difficulties encountered with Gas-
- buggy cores. These curves are representative of the
permeabilities encountered in the formation. At a
water saturation of 50 percent, the relative permea-
bility of these cores ranges from 12 to 21 percent. The
data in these figures show, as do the data from Gas-
buggy cores, that relative gas permeability is not signi-
ficantly aflected by increased overburden pressure.

_ Correlation with Nuclear Stimulation Projects

Many of the basin areas of the Rocky Mountain re-
gion consist of thick, low-permeability sandstones
containing large quantities of natural gas. This type
of reservoir has been the object of the AEC's Plow-
share Program expenments, Projects Gasbuggy and
Rulison, and proposed Projects Wagon Wheel,
WASP, and Rio Blanco. Because most wells in these
reservoirs have not been commercial, only limited
reservoir-analysis and production-test data are avail-
able. Reservoir analysis is most difficult because low
permeability requires long-term testing. Also, it is
difficult to determine permeability and net pay from
these tests. Knowledge of the gas permeability is ne-
cessary in predicling gas recovery, and because it is
not economical to define the charactenstics of differ-
ent strata by well test, it is desirable to be able to re-
late laboratory-measured permeability to the true in-
situ permeability.

Conventional analysis by a commercial laboratory
(confirmed in our laboratory) of about 200 Gasbuggy
cores gave an average initial gas permeability of 0.16
md on dry cores and an average water saturation of
48 percent. The eflective overburden pressure of this
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reservoir is about 3,000 psi. From Fig. 1, the reduc-
tion factor resulting from the overburden pressure is
0.25, and the reduction factor for a water saturation
of 48 percent (Fig. 5) is 0.20; thus the total reduction
is S percent of the initial permeability, or 0.008 md.
This value compares favarably with permeability de-
terminations of about 0.01 md from both preshot and
postshot flow testing at Gasbuggy. The gas reservoir
at Project Rulison is similar to that at Gasbuggy, hav-
ing an avcrage initial dry permeability of 0.11 md
and an avecrage waler saturation of 45 percent. Simu-
lated in-situ permeability has not yet been measured
in the laboratory on Rulison cores; however, using an
eflective overburden pressure of 5,000 psi and curves
of Gasbugpgy core data (Figs. 1 and 5), the reduction
factor because of overburden pressure would be 0.12
and that for water saturation 0.24, This results in a
combined reduction to 3 percent of the initial per-
meability, or 0.003 md. Postshot production testing
at Rulison is not complete, and the only preshot deter-
mination of pcrmeability was made from tests of a
32-ft isolated zone that gave an average value of
0.008 md. No cores are available from this zone. Ru-
lison reservoir rock is said to be less compressible
than that of Gasbuggy; therefore Gasbugry pressure-
cflect data would be expected to indicale a greater
reduction for Rulison than actually exists.

The average initial permeability of dry Wagon
Wheel cores is 0.068 md, with an average waler
saturation of 50 percent. An estimated effective over-
burden pressure of 3.000 psi gives a reduction factor
of 0.28 (Fig. 4). Water saturation further reduces
permeability by a factor of 0.18 (Fig. 6). Therefore,
the total reduction in permeability is to approximately
5 percent of the initial permeability, or 0.0034 md.

Originsl manuscnpt received in Society of Petroleum Engineers
ottice June 16, 197). Revised menuscnapt received Dec. 20, 1971
Paper (SPL 3634) was presented at SPE 46th Annual Fall Meeling,
held In New Orieans., Oct. 3-6, 1971.
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This value can be used to predict postshot gas re-
covery from the proposed Wagon Whecl experiment.

Cores are not yet available from Projects Rio
Blanco and WASP,

Conclusions

The pas permeability of tight sandstone cores is
markedly decreased with increasing overburden pres-
sure. Most of the decrease takes place at pressures to
3.000 psi. At 3,000 psi, the permeability of unfrac-
tured samples ranges from 14 to 37 percent of the
initial permeability. In fractured samples, permea-
bility may be reduced to as low as 6 percent of initial
permeability.

Water saturation also reduces the gas permeability
greatly; however, the relative permeability does not
chanpge significantly with overburden pressure.

Permeability calculated from laboratory results are
in good agreement with in-situ permeabilities deter-
mined from production test data. Although not con-
firmed, predictions for other projects appear to be
reasonable.
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CABRESTO TIGHT GAS AREA -~ EXHIBIT NO. 13
DETERMINATION OF IN SITU FORMATION PERMEABILITY
FROM LABORATORY CORE ANALYSIS DATA

The relationship needed to determine in situ permeability from
laboratory core analysis data is published in a technical paper by Rex D.
Thomas and Don C. Ward entitled "Effect of Overburden Pressure and Water
Saturation on Gas Permeability of Tight Sandstone Cores", which is
presented as Exhibit No. 12. The authors' studies involved taking routine
laboratory air permeability measurements at the normal 100 psi or less
external pressures. To simulate the effect of in situ conditions, these
permeability measurements were then made at external pressures ranging from
500 to 6000 PSI. The results of these tests were then plotted on a graph
of Percent of Initial Permeability (ratio of permeability at 100 psi to a
permeability at a higher pressure) vs. Pressure.

Figure 1, on page 51 of Exhibit No. 12, is one such graph which
presents results of tests run on cores taken from the Pictured Cliffs
formation. These cores were taken from Project Gasbuggy, located in Choza
Mesa Pictured Cliffs field, T28-29N, R3-4W, Rio Arriba County, New Mexico.
ihese Gasbuggy cores are taken from wells within the Cabresto Tight Gas
Area. In fact, one of the core analysis presented is from a well used in
this study. Therefore, cores from the Pictured Cliffs formation from the
Gasbuggy area used in this study should be representative of the cores
from wells in the Cabresto Tight Gas Area.

The average laboratory air permeability for the Pictured Cliffs wells
analyzed for the Cabresto Tight Gas Area is 0.66 millidarcy. This value
most closely compares to the laboratory permeability value of 0.151
millidarcy for core 3978, as presented in Figure 1 of Exhibit No. 12. The
characteristics of core 3978 are considered to best resemble the Pictured
Cliffs formation in the Cabresto Tight Gas Area.

The net confining pressure due to overburden at a depth of 3715 feet in
the Cabresto Tight Gas Area is approximately 2800 psi. Entering the graph
in Figure 1 at 2800 psi results in a permeability reduction factor of 0.23
which is caused by the overburden pressure on the Pictured Cliffs

formation.



The water present in the reservoir also causes the in situ
permeability to be less than the laboratory determined permeability as
discussed in Exhibit No. 12. The 0.23 permeability reduction factor
resulting from overburden pressure was determined from cores having 1007
gas saturation. Figure 5 on page 53 of Exhibit No. 12 indicates relative
permeability changes that occurred with changes in water saturation within
the sample cores. For the Pictured Cliffs cored wells within the Cabresto
Tight Gas Area, the average core water saturation was 467. Entering Figure
5 at 467% water saturation results in a permeability reduction factor of
0.23 for in situ water saturation.

The total permeability reduction factor used on laboratory core data tao
approximate reservoir conditions is obtained by multiplying the overburden
reduction factor by the water saturation reduction factor. This product 1is
0.05 for the Pictured Cliffs wells analyzed. Therefore, the in situ
permeability for this well is 57 of the 0.66 millidarcy laboratory
determined permeability or 0.035 millidarcy.

The resulting 0.035 millidarcy in situ permeability obtained for the
Cabresto Tight Gas Area compares favorably with the overall results of the
200 Gasbuggy cores described by the U.S. Bureau of Mines study. The in
situ permeability of the 200 cores in the Gasbuggy study was determined to

be 0.008 md.



CABRESTO TIGHT GAS AREA - EXHIBIT #14

CALCULATION OF FORMATION FERMEABILITY USING DARCY’S LAW

DARCY'S LAW:

8g = 2.703 kh  (Fe = PwfD)
(la2a) Ug T Z 1In{d.61 re/rw)

or
k= GQgUg T Z 1In(d.61 re/rw) (10023}
2.703 h (Pe ™ - Fwfh)
where
k = unstimulated in situ permeability of formation - millidarcies
Qg = gas flowrate - MCF/day
Ug = average gas viscosity — calculated to be @.Q0135 centipoise
T = bottom hole temperature - 135 degrees F, 395 degrees R
Z = average gas compressibility factor - calculated to be @.325
re = drainage radius for 160 acre spacing - 1489 feet
rw = wellbore radius - Q.17 feet
h = net pay height - feet
Fe = bottom hole pressure at drainage radius re - average of 1175 psi
Fwf = flowing bottom hole pressure — assumed equal ta bottam hole atmospheric - 14 psi

Natural Production Test Well:

Robert L. Bayless Calculated flowrate @ = 22.@ MCFD
Jicarilla 31-3-32 #1 Net pay height h = 78 perforated feet
NWSW Sec Z2 T3IN RIW

k= (22.0)¢2.2125) (593) (8.928) 1n(@.61%(1489/8B.17)) (1208)
(@.723) (78) (1175*-14%)

-note: This calculation assumes all 78 feet of pay is contributing gas.



