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ABSTRACT -

Multiple tests on more than 100 tight gas sand
core samples from five formations indicate that in situ
gas permeability is ten to more than a thousand times
{less than indicated by routine tests owing to the com-
bined effects of overburden pressure, reduced gas slip-~
page, and presence of connate water. The separate in-
fluence of each is discussed. Correlations, in equa-
tion form, are presented which, utilizing routine core
data, may be used for estimating gas permeability under
reservoir conditions. The results also indicate that
invasion of aqueous drilling or fracturing fluid fil-
trate has li{ttle permanent influence on rock permea-
bility but clean-up times may be extensive dbecause of
the low level of formation permeability. The salinity
of the invading fluid appears to be of secondary im-
portance.

INTRODUCTION

Yearly compilations of U.S, 0il and gas reserves
by the American Gas Association! show that U.S. gas
reserves reached a maximun in 1967 of nearly 290 tril-
1ion cubic feet (8x10!2 m?). With the exception of the
year 1970 vhen Prudhoe Bay reserves were added, gas
reserves have declined at a near constant rate of 10
trillion cubic feet (2.8x10!! m3) per year since then.
To help moderate or reverse this trend, the industry is
extending its exploration and development efforts to
include horizons with permeabilities in about the same
range as common cement; i.e., microdarcies. The design
of stimulation treatments to achieve commercial rates
of production and reliable assessment of potential
reserves in such lov permeability rocks demands sccu-
rate knovledge of their permeability, porosity, and
flov properties. Though meager, there 1s sufficient
information already available in the literature to
suggest that some of the flow properties of these rocks
differ markedly from those of msore permeable rocks and
thus require closer study.

Results of several different studies of the prop-
erties of low permeability gas producing horizons have
Previously been published. Studies by Thomas and Ward?

howed that the permeability of cores from the Pictured

eferences and IJlustrations at epnd of paper.

Cliffs and Fort Union formations were significantly
affected by confining pressure. Porosities, however,
were not greatly altered. They also reported that the
presence of a simulated connate water saturation (about
502) reduced gas permeabilities to only 10% to 20% of
the specific gas permeability. Vairogs et al? con-
cluded that very low permeability rocks are affected by
stress to 8 greater degree than those having higher
levels of permeability. This agreed with results
reported earlier by McLatchie“.

Tannich’ mathematically studied liquid removal
from fractured gas wells in low permeadbility horizons
and concluded that in very low permeability rocks,
clean-up times could be extensive, but that permanent
formation damage was not likely. This study, however,
provided no measured experimental data of the flow
properties of low permeability rocks.

Early wells drilled and cored by Amoco in the
Wattenberg Field of Colorado in the Union Pacific Rail-
road Lease Area indicated the need for further labora-
tory studies of tight gas sands. Large differences in
formation permeabilities, as derived from core analyses
and from pressure buildup analys{s, were not entirely
explainable from data available in the literature. 1In
addition, developments in stimulation design shoved the
need for reliable reservoir permeability values to
prevent overdesign (and cost) of massive hydraulic
fracturing treatments. In addition, concern existed
over the proper choice of drilling and stimulation
fluids to minimize formation damage. The study re-
ported herein is part of an ongoing study by Amoco to
provide ansvers to these and other problems that arise
in the development of tight gas sand reserves.

Reported herein are the results of selected labo-
ratory tests that were designed (1) to study the fac-
tors that cause routine core analysis permeability
values to be different than exist in the reservolr,

(2) to study the range of the influence 0% these fac-
tors in lov permeability producing horizons in areas of
interest to Amoco, (3) to develop, 1f possible, corre-
lations for predicting reservoir values of permeability
from core analysis results, and (4) to evaluate the
effects of invasion of fluids of different salinities
on the rate of regainment of permeability to gas.




APPARATUS AND EXPERIMENTAL PROCEDURE

Plur samples 3/4-inch {n diameter by l-inch (1.9
em D x 2.5 c® L) long drilled parallel to formation

hedding planes were tested in Hassler sleeve holders

pressurz uniformly in all directions (so-called "hy-
drostatic” test conditions). Perweability to either
gas or vater could be measured at injection pressures
up to 1000 psi (7 MPa) and vere peasured at flow rates
sufficiently lov to svoid turbulence. Vacuum de-
serated liquids, passing through line filters, were
supplied to the cores at constant pressure by nitrogen-
driven transfer cylinders designed to prevent diffusion
of nitrogen into the driven liquid. Flowving pressures
wvere measured with Bourdon gauges for gas, and variable
reluctance diaphragm transducers and indicators for
liquid. Confining pressures were exerted by oil and
vere adjusted to compensate for average pore pressure
to obtain a given net confining pressure.

Flow rates of liquids were measured by timing
their travel in pipets. Flow rates lower than 107¢ _

bilities down to 10% md. Low gas flow rates were mea-
sured by timing the passage of the meniscus when dis-
placing o1l from a horizontal pipet whose tip was bent
downward to discharge under oil. This arrangement, .-
with its constant, slightly negative oil head, insured
instant displacement of oil by the gas and avoided
complications from the asction of interfacial forces
either at the meniscus or pipet tip. It is important
that the meniscus travel horizontally; if the oil head
changes during flow measurement, gas between the core
and weniscus will change volume sufficiently to intro-
duce significant error when using small bore pipets.
Ten cm® pipets however can be operated vertically with
less than 1% error if volume between the core and pipet
is less than 5 cm3. Samples were liquid saturated by
evacuating them in pressure chambers for 4 hours at
pressures less than 1 mn Hg (130 Pa) after which de-
areated liquid was admitted and then pressured at 1000
psi (7 MPa) for 16 hours to dissolve remaining traces
of gas. Pore volume compressibilities were determined
using the Hassler cells and measuring the ligquid dis-~
placed into calibrated pipets (0.001 cm? subdivisions)
with time allowved to obtain equilibrium at each step.

Effects of confining pressure on permeability were
ordinarily measured in gas flow tests using dry cores.
Permeabilities were measured at increasing confining
pressure levels up usually to the reserveir net over-
burden pressure. (Net overburden pressure is taken to
be the difference between gross overburden pressure,
assumed to increase at 1.0 psi/ft (22.6 kPa/M), and
reservoir fluid pressure.) Klinkenberg (no gas slip-
page) permeabilities were determined at the highest
confining pressures by the conventional method of mea-
suring permeabilities at wore than one average flowing
pressure; preliminary investigations indicate that
measurements st two injection pressures provided suffi-
cient data. Gas drive tests were performed using cores
vhich had been acturated with formation water and vhose
permeability to water had been determined. For ressons
discussed in s later section, nitrogen was injected,
usually st 1000 psi (7 MPa) (sometimes lower, if
needed, to avoid turbulence) until 3500 cm? (at ambient
pressure) had emitted downstream. Permweability vas
monitored throughout the test. Hold-up volumes were
too great to permit measuring the rate of vater pro-
duction so that saturation data for determining rela-

tive permeabilities could not be collected except for
end points.

capatle of exerting up to 10,000 psi (70 MPa) coniining|

cm3/sec could be measured to allow messuring permea- |-

RESULTS

Effect of Confinine Pressure on Permeabdility

The large effect of confining pressure on the ver-
meability of tignt gas sancs documented earifer<s>,-
wvere also found in this study. BHydrostatically applied

{confining pressures equaling reservoir net overburden

pressure (5000 to 6000 psi) reduced permeabllity nearly
10-fold below the routine values messured under surface
conditions in which confining pressure 1is 150 to 250
psi. Reductions ranged from less than 3-fold to more
than 20-fold. Typical results are displayed in Figure
1. The reason that confining pressure has greater
effects on tighter sands than on more permeable ones {g
not well established. A popular conjecture holds that
rock compression is distributed as greater fractional
changes of the smaller apertures of the tight sands,
the effect of wvhich is further increased by the fact
that flow depends upon a higher power of the aperture
dimension (round capillaries vary as the fourth power
and slits by the cube of the dimension).

==:The experimental data were plotted in a number of
ways in search of linear relationships to facilitate
data handling, correlation, and ultimately, to simplify
testing. For representing behavior between 1000 psi
and reservoir net overburden conditions, a plot of the
cube root of permeability versus the logarithm of con-
fining pressure vas found well suited. Figure 2 shows
plots _of the cube root of permeability against the
logarithe of confining pressure using the data pre-
sented in Figure 1 to fllustrate the linear character
of the above relation. Perweability values are nor-
malized on the basis of permeability measured at 1000
psi net confining pressure to allow direct comparison
of the influence of confining pressure independent of
permeability level; the slopes of the lines are mea-
spures of this influence. A convenient form of the
equation for the relation is:

Py .3

k= klOOD (1 - 5 log 3355) e e e e 68

where S, the magnitude of the negative slope, is given
by
(k k )1/3
1000

4

k
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Use of the straight line relation simplifies both
testing and handling of data. Permeabilities need be
messured at only two confining pressures to fix the
slope parameter of the equation well enough for most
engineering purposes. Measurements usually are made at
1000 psi (6.50 MPa) and at the reservoir net overburden
pressure. The "S" factor, the absolute value of the
slope, embodies the effect of confining pressure in s
single number convenient for conceptual and correlation
purposes. Increasing values of "S" imply Increasing
effects of confining pressure. Moderate effects of
stress, such as seen in testing higher permeability
rocks, produce 5 factors in the vicinity of 0.1 to 0.2.
Significant effects, as obtained in wost tight gas sand
tests, yielded “S" factors in the range of 0.3 to 0.6
with factors over 0.7 indicating large reductions. A
Trock decreased 10-fold in permeability below routine
permeability by reservoir overburden pressure would
have an "S" factor of approximately 0.4.

1l -

§= (2)

Generally, thé lover the core permeability the

more it is affected by confining pressure. This is
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{1lustrated in Figure 3-s, a plot of "S" factors of
Frontier formation samples against the logarithme of
sermeatilities measured at 1000 psi (6.895 MPa) net
confining pressure. Note also that the data, although
scaczered, have 3 linear trend, A vest fi: atraigh:
line through the data afford & compact description of
the average effect of confining pressure on permea-
tility of cores from this formation. Figurs 3-b shows
a sizilar type of plot of Mesaverde Formation and
Cotton Valley formation data im which the data group
below that of the Frontier Fcrumation data to indicate
lesser effects of confining pressure.

Ro correlstion between permeability and reduction
due to confining stress vas found which extended down
to the 150 to 250 psi net confining pressure condition
commonly used in routine core testing; such correla-
tions evidently must be made on an individual formation
basis. Permeability measured at 1000 psi nmet confining
pressure usually is between 0.4 to 0.75 times the
routine permeability.

Above 2000 psi (14 MPa) net confining pressure the
logarithm of permeability versus the logarithm of con-
fining pressure produce fairly linear plots which
possibly may be the best correlative relation {or use
in predicting effects by confining pressure on permea-
bility as reservoirs are depleted.

Gas Slippage

Gas slippage, or Klinkenberg5 effects, are large
in tight gas sands. As an example, a sample with 0.001
od true, or "Klinkenberg”, permeability typically would
exhibit about 0.003 md with gas injected at 100 (0.6895
MPa) psig and exiting at atmospheric pressure, and more
than 0.007 od if upstream pressure were 15 psig (103
kPa). Effective pore radii of sands with less than 0.1
md are indicated by mercury injection data and by gas
slippage theory to range downward from 1 um into the
size realm of the mean free paths of the gas molecules.
Because of this, there was concern that the conven-
tional extrapolative procedure (in which permeability
plotted versus reciprocal arithmetic mean pressure is
extrapolated to zero reciprocal pressure) for deter-
wining Klinkenberg permeability might not yield a
straight line for the very low permeability, tight gas
sands. The reason for this concern was that Warburg's
model’, on whose theory Klinkenberg based his develop-
ment, assumed mean free path length was small compared
to capillary radius. Klinkenberg ascribed depressions
in "b" factors (the slope of the line connecting a data
point to the Klinkenberg permeability in the above
plot) determined at reduced pressure to this departure
from Warburg's model. In the present study, however,
%ery good straight line Klinkenberg plots were obtained
for rocks with Klinkenberg permeabilities even less
than 0.0001 ®d. An exawple is given in Figure 4, show-
ing the results of a test on an 0.000088 md sample in
'which upstream pressures ranged from 50 to 1000 psig
(0.34 to 6.9 MPa). Both dry Klinkenberr nermeabilities
and speciff{c permeabilities to a 1.3 cp (MPa's) re-
fined 011 (Soltrol 130) were weasured in tests on a
series of cores in the 0.001 to 0.01 md range; the
results are given in Table 1. O0il permeabilities were
qual to or lower than Klinkenberg permeability in

very case, averaging 251 less. The agreement is
ufficiently close, however, to assume that Klinkenberg
ermeabilities obtained by the extrapolation procedure
re satisfactory for practical application. It is not
own which, 4f either, of the permeabil{ties is "cor-
ect”. 011 permeabilities might be low because of
nteractions between the oil and rock, or Klinkenberg

velues may trend higher because of departure from the
Warburg model,

For this study, Klinkenberg permeabilities and "p"
factors were calculated {roz permesbilities measured
usually at 100 psig (0.7 MPa) and 1000 psig (7 MPa) up-
strean pressure and atmospheric pressure downstream.
Lower pressures were used vhen necessary during tests

of the more permeable samples to avoid turbulence. The
messurements vere made at net confining pressures
equalling reservoir net overburden pressures. Confin-

ing pressure was increased sufficiently to offset
average increase in pore pressure to keep confining
pressure essentially constant during determination of
the Xlinkenberg permeability. Klinkenberg's "b" factor
was calculated from the data using the Klinkenberg
equation
R T ¢ B R £
[ - P
As indicated by the equation, the "b" factor is an in-
dex of the magnitude of the gas slippage effect. 1t is
often regarded as the fractional increase in apparent
permeability which would be observed when measuring
permeability with gas at atmospheric pressure.

The results of measurements made on more than 100
tight gas sand samples are given in Figure 5 as a plot
of the logarithm of "b" factor against the logarithm of
Klinkenberg permeability, a method used by Heid et al®
for presenting results of the 1950 study by Penn State
for the API. The tight gas sand data are scattered
closely about a straight line not greatly different
from an extrapolation of the best fit straight line
through the higher permeability 1950 Penn State data,
the equation for which is
-0.39

" @ & & o o o o o o

b= 0.777 k 4)

The best line through the tight gas sand data given in
this study dis:

-0.33

b= 0.86 k_ (5}

® o e s & & s s s e v o »

As discussed in the 1950 Penn State study, for ideal
cases consisting of a parallel capillary bundle, "b"
should vary inversely as the square root of permea-
bility, vwhich would yield a slope of =0.5 cycles/cycle.
The -0.39 slope was regarded as nearly corresponding to
this idealized view. The -0.33 slope obtained in this
tight gas sand study is reminiscent of the cube root
relation arising from Lamb's?»10 expression for flow
through ducts and suggests that apertures controlling -
flow in the tight sands may be slit-like rather than
round.

The tight gas sand correlation, Equation 5, yields
values of "b" factor sufficiently accurate for many
practical purposes. The correlative power function may
be substituted for "b" in Klinkenberg's equation as
follows:

0.86 %033
Ye o o o o o o« o o (B)

k,=k, Q<+

This expression can be used as & starting point for

generating graphs or numerical solutions for calculat-
ing Klinkenberg permeabilities and "b" factors from
rdinary permeability dats, provided the pressures used
in the measurements are known. An expression origi-
ating from the above equation from which k_ may be
stimated from permeabilicies (k_) peasured at 100 psig
(0.7 MPa) upstream pressure is

3
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(-.0398 1og” k +1.067 log

k =10 .
- 0.0001 »d < k < 1 »d

k_-0.0825)

¢« ® e

(7

whith agrees with equation (€) within a few percent
cver the k. range of 0,0001 =d to ! =d.

Pore Volume Compressibility

The chief reason for measuring pore volume com-
pressibility vas to determine if porosity values mea-
sured in routine tests were significantly greater than
under reservoir conditions, It was found that the be-
havior of tight gas sands was similar to higher permea-
bility, consolidated rocks and that the porosity mea-
sured at the surface was not appreciably greater than
at depth. Pore volume diminished usually between 5 and
10 percent; a rock exhibiting 10 percent porosity under
surface conditions would, in the reservoir, have 9.0 to
9.5 percent porosity. For many purpeoses, the effect of
overburden pressure on porosity can be ignored. Multi-
plying porosity by a factor of 0.95 will correct most
data sufficiently close to reservoir condition porosity
for all but the most exacting purposes. Pore volume
compressibility averages about 6x10”% vol/vol/psi
(vol/vol/6B95 Pa).

Results of a typical test are shown in Figure 6.
The percent decrease in pore volume is given as a func-
~{tion of increasing confining pressure. The pore volume
compressibility at reservoir stress level is calculated
from the slope of the curve at the reservoir net over-
burden pressure, taking also into account the pore
volume decrease up to that point. Table 2 presents the
data from a number of such tests, showing both pore
volume compressibility and total effect on pore volume.

Effect of Water on Core Permeability

Water greatly reduces permeability of tight gas
sands and in a manner different from its effect on
higher permeability sands. 3Brine causes almost as
great a reduction in permeability as fresh water. For
example, a 60,000 ppm NaCl solution will reduce permea-
bility typically B85Z below Klinkenberg permeability of
the dry core; introduction of distilled water will
cause further reduction, but only in the order of an-
other 102 for a total reduction of about 952. Examples
of such test results are given in Table 3. A more
permeable water-sensitive sand, such as Berea, would
lose about 502 permeability upon introducing the above
brine but would lose more than 491 additional permea-
bility upon exposure to distilled water for a total
reduction of more than 99Z. Fresh vater has a lesser
proportionate effect on tight gas sands possibly be-
cause otherwise dispersible clays or mineral fines may
tend to be mechanically locked or wedged in place in
the smaller pores of the fine-textured rocks and are
thereby inhibited from moving to form obstructions.
The reason that even highly saline solutions can se-
verely reduce permeability is, however, not easily
explained. There are several existing theories which
alone or in combination may offer explanation. The
wost popular theory, although subject to much contro-
versy concerning the magnitude of the effects, holds
that water adjacent to high energy surfaces becomes
ordered to result 4n viscosity increase or even solidi-
fication sufficient to significantly reduce effective
pore diameter. Calculations based upon Poiseuille's
and Lamb's laws applied to pore radii calculated from
Klinkenberg "b" factors®+8 indicate that fixed layers
Qf wvater would need to be in the order of 0.01 uM (100
A) or more to account for the minimm reduction ob-
served in 0.001 to 0.1 md samples of this study.

‘1 This function can be used in conjunction with the

Smectites axfoliate and most clays and many other
minaral fines associlate with Jater in going from the
dry to the moistened state (even in brine) to increase
the volumes of aggregates. Apertures could be reduced
by this mechanisz sufflicient o tmpede flow.

The specific permeabilities to formatior water
of more than 100 tight gas sand sacples were ceasured.
Klinkenberg permeabilities were measured with the
sawples dry prior to the vater flow tests. All tests
were made at net confining pressure equaling reservoir
net overburden pressures. The results are given in
Figure 7 as a plot of the logarithm of water permea-
bility versus the logarithm of Klinkenberg permeabil-
ity. Two features are evident: The trend is linear
and, the lower the permeability the more water reduces
permeability. A line centered in this data is the
power function.

(8)

k <1 =d
This correlative function may be used to calculate the
average effect of water on permeability. _Plots such as
these of data from single formations or rock types may
be less scattered meaning that in particular cases,
laboratory data from samples selected fromw a range of
permeabilities can be used to determine the exponent
applicable for use in the wvater-effect power equation
for that formation. Examination of Figure 7 shows that
the boundary of minimum effect appears well defined, a
line along this boundary has a slope of about 1.13
cycles/cycle. A line bounding most of the data below
0.1 md dry Klinkenberg permeability on the side of
maximum effect has a slope of about 1.5 cycles/cvcle.

p e gle32
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correlations describing effects of stress and slippage
to obtain estimates of in situ gas permeability from
routine permeability values. This is discussed in a
later section.

Clay content was not found to correlate with
effect of water on permeability. Large clay content
usually forecasts large effects of water but low clay
content does not forecast low effects. Cores with
large amounts of clay were probably affected most
because of the low permeability resulting from the
presence of clay rather than by effects of the clay per
se.

The fact that vater of even high salinity can
seriously affect tight gas sand permweability but, that
in contrast, fresh water has relatively less additional
effect has obvious practical significance. Limiting
entry of water during drilling or stimulation should
help preserve reservoir permeability and hasten clean-
up time. Filtrate invasion from muds can be reduced by
maintaining wud weights close to balance, or even
underbalanced, with respect to reservoir pressure.
Minimizing post-fracture shut-in times might also
reduce fracturing fluid {nvasion and prove beneficial.
Another point implied since fresh water is not a great
deal wore harmful than brines, is that less concern is
needed regarding the chemical composition of fracturing
fluids or mud filtrates.

Effect of Partial Water Saturation on Gas Permeability

Those tight gas sands whose specific water permea-
bilities are a great deal less than the Klinkenberg
permeabilities of the dry samples also have corre-
spondingly low gas permeabilities in the presence of
simulated connate water saturations. As a first ap-
proximstion, effective gas permeability under reservoir

Yy
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conditions can be taken Bs egual tc specific permea-
bility to water measured under reservoir stress condi-
tions. Experiments demonstrating this observation are
1discussed below.

Relative permeability apparatus suitsble for test-
ing tight gas sands was nsot available at the initlation
of the study. Exploratory gas drive experiments
showed, however, that gas injected usually at 1000 psi
(6.9 MPa) intc the plug samples (2.5 em L x 1.9 ¢m D)
for a time 'sufficient to produce 3500 em? downstrean
at atmospheric pressure reduced water saturations to
an average of 40X pore space. Under these conditions
most of the wvater {s removed by displacement not more
than 102 pore space of the water was evaporated. No
sttempt was made to measure or account for saturation
gradients which may have existed. An example of the
development of permeability with time in a gas drive
test of this type is shown in Figure 8. Results of 22
gas drive tests- are given in Table 4 in which are com-
pared Klinkenberg permeabilities of the dry cores,
specific permeability to water, and effective gas per-
meability st the indicated water saturations. There
is a degree of bias in that testing of higher permea-
bility samples was favored because of the inordinate
lengths of time required for tests of samples with less
than 0.00] md permeability. Examination of the data
shows that effective gas permeability in every case is
nearer the specific water permeability, most often by &
large margin, than to the Klinkenberg permeability of
the dry samples. In more than three-quarters of the
cases, effective gas permeability is within a factor
two of the specific permeability to formation water,
Effective gas permeability averaged about 352 higher
than specific water permeability. This suggests, as
mentioned earlier, that the more easily obtained water
permesability values could be used for estimating forma-
tion gas permeability. Gas drive tests are lengthy and
must be closely attended while, on the other hand,
several specific water permeability tests may be con-
ducted simultaneously by one person, usually faster
than a sample per cell per day.

of

The Combined Effects of Confining Pressure, Gas
Slippage, and Water on Permeability

The individual effects of stress, gas slippage,
and water on tight gas sand permeability have been des-
cribed in the preceding sections. Also, the measure-
went of specific formation water permeability under
reservoir stress conditions vas suggested as a core
test for estimating effective gas permeabilities under
reservoir conditions. This section deals with methods
of estimating reservoir-condition gas permeability
using rovtine core analysis data.

Routine permeabilities are inexpensive and conse-
quently plentiful, but because they are measured on dry
cores at low stress levels, and at low flowing gas
pressures, they poorly represent in situ tight gas
permeabilities. Routine values range from ten to wore
than a thousand times too high. Also, because of
variability i{n response, routine values cannot be
depended upon for comparison purposes. Frontier sand
samples, compared to Mesaverde sand samples for ex-
ample, commonly exhibit higher routine values but lower
effective gas permesabilities under reservoir conditions
of stress, presence of water saturation, and elimina-
tion of slippage. Methods for correcting routine
permeability values to reservoir~condition permeability
must therefore not only compensate for the large
changes but also for the wide range of rock variab{l-
ity.

Two pethods for estimating reservoir-condition gas
perzeability are suggested. The first involves cor-
recting sequentially for stress, slippage, and finally
fcr the presence of connate water and {s the more
flexible c¢f the two because adjustments can be nade for
the individual effects. The second method {5 degived
from the first in which gll effects are compounced into
a single "stadium” equation (providing "ballpark”
values) with two parameters which are varied simultane-
ously over the range from minimum to very large effects
of stress, water, and slippage. Neither method, at
least at present, appears capable of high precision but
do provide more reasonable values for reservoir gas
perneability than the routine permeability values.

The first method requires five steps: correction
of routine permeability to that at 1000 psi confining
pressure; calculation of "S" factor (influence of pres
sure), calculation of effect of overburden pressure
using the "S" factor, correction for gas slippage; and
last, calculation of the effect of water., Core tests
over a range of permeability values for each rock type
can be used to evaluate necessary parameters which may
then be applied to existing routine results. For
scoping studies, values of the necessary parameters may
be sssumed; only three estimates are necessary; the
correction of routine permeabdbility to 1000 psi con~
fining pressure (a factor usually of 0.4 to 0.75),
selection of an S factor equation between defined upper
and lower limits, S = (0.1 to 0.3) - (0.1 to 0.23) log
kippo, and selection of a water-effect exponent for
Equation B which also lies within the reasonably well
defined limits of 1.13 to 1.5; k" is then assumed equal
to k .

ke -

The above method was used tco generate & series of
curves ranging froo winimum effect of stress and water
to maximum, assuming that rocks most affected by stress
were also most affected by water. These calculations
all generated gently curving, almost linear curves in
plots of the logarithms of routine permeablity against
the logarithms of the calculated reservoir-condition
gas permeability. Straight lines were fitted by eve to
these curves which lay within a few percent of the
calculated value over the range of 0.02 to 0.55 md
routine permeability. The intercepts and the slopes of
these lines are the coefficients and exponents used in
the stadium equation:

kK =akd

9
& (9

® & » & & &+ 2 e v e 2 e » ¢ s s =

0.02 md < k < 0.55 md

in which kg 1s effective gas permeability under reser-
voir conditions and k is routine permeability. The
coefficient "a" varies from 1/5 to 1/20 and the ex-
ponent "b" varies from 1.5 to 2.7 as the effect of
stress and water increases.

Severity of Effects of

Stress and Water a' i -
Minimum 1/5 1.5
Moderate 1/72.5 1.9
Creat 1/12 2.3
Very Great 1/20 2.7

Examples of formations having lower effect of stress
and water are clean Mesaverde and Cotton Valley sands.
Those poderately affected are shaly Cotton Valley Sand
samples and cleaner Frontier sands. Most Frontier
samples studied exhibited large effects and some ex-
perienced very large effects. Lesser effect tends to
accompany increased induration, while increased clay

5
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conten: sppears associateld with larger ¢flects. Parac-
eters of "a" equaling 7.5 and "b" equaling 1.9 are
reasonable values for use as first approximations in
the absence of other information,

CCNCLUSIONS

Results of compressibility and flow tests on more
than 100 tight gas sand core samples from five forma-
ticns indicate:

1. Confining pressure sioulating net reservoir over-
burden pressure reduces permeability of tight gas
sands two to more than 10 times, depending on
permeability and rock type. The cube root of
permeability was found to be a linear function of
the logarithm of confining pressure; the slope of
the line being indicative of the intensity of the
effect of stress was found correlatable with
permeability with correlations varying with rock
type. Lower permeability rocks were more affected
by stress than higher ones.

2. Gas slippage (Klinkenberg) effects were found to
be substantial, as would be anticipated for lower
permeability rocks. Slippage effects were found
correlatable with an expression not greatly dif-
ferent from an earlier expression derived from
more permeable rocks.,

3. Water (including brine) severely reduced permea-
bility with the effect more pronounced in the
lower permeability rocks. This indicates that
preservation of permeability in an invaded zone in
a reservoir would be assisted by minimizing inva-
sion of water during drilling and fracturing.
Water permeability was found correlatable with
Klinkenberg permeability.

4. Specific water permeability measured at the reser-
voir level of confining pressure was found useful
as an approximation of effective gas permeabiliry
under conditions of reservoir stress, gas slip-
page, and partial water saturation.

5. Despite large permeability reductions caused by
brine, reducing salinity has comparatively less
additional effect to suggest that the chemical
composition of mud filtrates or fracture fluids is
ordinarily of secondary importance in preventing
permeability impairment.

6. Pore volume compressibility of tight gas sands is
of the same order as more permeable sands. Pore

. volume under reservoir overburden conditions was
indicated to average 93% of that under no stress
for the samples tested.

7. Effects of stress, gas slippage, and water were
found correlatable with permeability but not di-
rectly with clay content. Lower permeability
rocks experienced large effects with both low and
high clay contents. Large effects observed with
clay-laden rocks are attributed to the low permea-
bilicies accompanying the high clay content, not
to the fact that the fine material was clay.

8. Correlations were found to enable estimating in
situ effective gas perneability from routine core
analysis data by taking into account the separate
effects of stress, gas slippace, and partial water
saturations.
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TABLE !

COMPARISON OF KLINXENBERG AND OIL PERMEABILITIES

Net Confining

Formation Pressure, psi km, nd kc‘ md
Mesaverde 5100 0.0092 0.0092
Mesaverde 5200 0.0040 0.0032
Frontier 5400 0.0018 0.0013
Frontier §500 0.0018 0.0010
Frontier 5500 0.0039 0.0037
Frontier 5500 0.0026 0.0023
Frontier 5700 0.0066 0.0050
TABLE 2

PORE VOLUME COMPRESSIBILITY

Pore Volume Pore Volume
Porosity, Net Confining Perm. to Decrease, Compressibility
Formation % Pressure, ps: H,0, md % Vol/Vol/psi X 106
Mesaverde 12.8 5200 -- 5.7 5.4
Mesaverde 12.1 5200 0.00057 5.8 5.0
Mesaverde 10.6 5200 0.0025 6.6 6.0
Mesaverde 13.6 5200 - 3.8 5.1
Mesaverde 13.4 5200 0.0015 5.6 4.3
Frontier 13.2 5400 0.0073 7.8 5.7
Frontier 14.3 5700 0.00029 9.5 5.7
Frontier 11.6 5700 0.012 10.4 3.5
Frontier 7.0 5500 0.00091 4.3 2.7
Frontier 10.0 5500 .- 8.5 6.1
Frontier 11.1 $500 - 10.4 9.0
Frontier 10.8 5500 0.000069 9.8 9.1
Frontier 12.1 5500 0.00041 4.6 3.2
Frontier 13.6 5500 - 9.6 1.7
Frontier 13.8 5500 - 7.1 5.9
Frontier 13.5 6700 .- 8.1 3.3
Frontier 14.0 §$700 0.00052 7.0 5.%
Muddy "J" 10.8 4000 0.0012 8.3 9.2
Spirit River 10.2 4000 0.0099 8.1 15.7



TABLE 3

EFFECT OF FRESH WATER ON PERMEABILITY

Net Confining

Fermation Tressure, psi k!, »d kuz. ed xH,O” »d
Levwis 2000 $.0077 0.85364 0.00027
Lewis 2000 0.0070 0.000%¢4 0.50034
Mesaverde $300 0.0031 0.00032 0.00010
Mesaverde 5300 0.0063 0.0021 0.00080
Mesaverde 5300 0.014 0.0040 0.00064
Mesaverde 6000 0.0039 0.00055 0.00036
Mesaverde 6000 0.091 0.076 0.041
Mesaverde 6000 0.0040 0.0011 0.00037
Frontier 2000 -- 0.0026 0.0009
Frontier 2000 0.092 0.016 0.0047
Frontier 2000 0.089 0.033 0.0090
Frontier 2000 0.00%0 0.00029 0.00013
Frontier 6700 0.010 0.00084 0.00051
Frontier 5700 0.0065 0.0010 0.00026
Spirit River 4000 0.033 0.011 0.0037
Spirit River 4000 0.0068 0.0010 0.00091
Spirit River 4000 0.0011 0.000031 0.000022

JKlinkenberg permeability of dry core at indicated confining pressure.
25pecific permeability to formation water at indicated confining pressure.
3Specific permeability to distilled water at indicated confining

pressure following flow of 60,000 ppm NaCl solution to sensitize clays.

TABLE 4

COMPARISON OF EFFECTIVE GAS PERMEABILITY
TO SPECIFIC WATER PERMEABILITY

Net Confining

Formation Pressure, psi k,, md kw, =d ks. md @ Sw, %
Mesaverde 5100 0.0092 0.0050 0.0028 40
Mesaverde 5200 0.0032 0.00057 0.00079 29
Mesaverde 5200 0.0035 0.00041 0.00010 29
Mesaverde 5200 0.0096 0.0025 ¢.0033 34
Mesaverde 5200 0.0068 0.0015 €.0020 34
Frontier $100 0.0067 0. 000065 €¢.000054 Lé
Frontier 5400 0.0017 0.00010 ¢.000070 47
Frontier 5400 0.024 0.0073 ¢.0083 60
Frontier $700 0.0039 0.00029 (.00071 33
Frontier 5700 0.047 0.012 0.029 60
Frontier $500 0.0027 0.00091 ©¢.00075 43
Frontier 5500 0.0012 0.000069 ¢.000073 49
Frontier 5500 0.0043 0.00041 0.0011 33
Frontier 6700 0.016 0.0011 0.0028 40
Frontier 5700 0.010 0.00052 0.0015 52
Muddy “J” 4000 0.0050 0.0012 0.0015 38
Cotton Valley 4900 0.0014 0.00040 0.00026 [
Cotton Valley 4500 0.044 0.022 0.018 32
Spirit River 4000 0.030 0.011 0.010 41
Spirit River 4000 0.023 0.011 0.010 38
Spirit River 4000 0.033 0.0037* 0.0063 40
Spirit River 4000 0.0068 0.00091% 0.0011 39

*Distilled water following 60,000 ppms NaCl
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EXHIBIT 7A - 7Q



CGRE PERMEABILITY DATA SUMMARY
Lybrook Tight Foraation Are:

CORED INTERVAL NET PAY D&Y

Nell Name & Mo, @tr 8tr Sec Twg Rng Lab Pers  Kaoc Kva  Lab Perz  Kaood Kvg

Mc Bee #! SE M7 23 4 0.473  0.0309 0.0196  0.483 0.0331 0.0208
BCO Dunn #1 NosH 10 23 7 0.353  0.031%  0.0126  0.0349 0,0334  0.0132
Nancy "B* #14-1 N NE 14 23 7 0.134  0.010% 0.0047  0.230 0.0170 0.007¢
Fed Elkins ¥ SWONE 13023 7 0.163  0.0198  0.0117  0.238 0.0343 0.0212
Rogers #24-1 Nb SR 24 23 7 0.328  0.0262 0.0115 0,350 0.0282 0.0124
Sperling #30-1 NE SE 30 24 % 0.078  0.006% 0.0028  0.088 0.0082 0.0044
Babby “B" #2 N ONE 31 24 & 0.408  0.034h  0,0112  0.485 0.0430 0.0137
Blakely #6-23 EN NW 23 28 7 0.269 0.0279  0.0091  0.43% 0.0475 0.0157
Fed #24-1 NE N& 24 28 7 0.143  0.0072 0.000%  0.137 0.0082 0.00i1
Ernes{ ¥l N NW 27 24 7 0.131  0.0167 0,0100  0.196 0.0271  0.0189
Connie #29-3 NE 5N 2% 24 7 0.035 0.0037 0.0012 0,075 0.0056 0.001B
Betty "C* Sk SE 31 2 7 0.115  0.0037 0.0009  0.{19 0.0064  0.0009
5. Blanco Navajo #25-1 8B SE 25 2¢ 8 0.073  0.003% 0.0008  0.042 0.0017  0.0001
5. Blanco Federal #23-5 NW 8§ 25 24 B 0.096 0.0074 0.0027  0.111 0.010f  0.0052
5. Blanco Federal #24-7 5H NE 26 24 B 0.136 0.00B4 0.0013  0.271 0.0137  0.0019
State #36-21 NE NN 36 24 8 0,103 0.0091 0.0028  0.431 0.0491 0.0171
AVERABE: 0.194  0.0170 0.0063 0.2346 0.0243  0.0098

EXHIBIT 7a



MC BEE No.

1 BEC 7 T23IN R&W

Iy

ROUTINE
PERMEABILITY

{MILLIDARCYE)

*% QVER3URDEN & KLINKEMBERG##

MODERATE EFFECT
PERMEABILITY
{MILLIDARCYE)

7Ot AL T e

FHLLEDRE

MAXTMUN EFFECT
PERMESEILITY

(MILLIZARCYE)
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3458
54359
5450
S461
5462
54643
3444
9445
5446
9447
5448
5469
5470
9471
5493
5494
5495
3494
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5498
3300
93501
5502
5503
3504
53039
3506
5307
508
9509
5510
331t
9512
8513
5314
5519
516
5517
3518
9319

11.007%
10,907
13.207%
10,00
13.10%
8.80%
10.20%
11.50%
2.90%
8.104
&.30%
7.10%
6.20%
10, 30%
11.80%
11.90%
11.704%
7.9G%
8.10%
7.80%
&.00%
4.460%
6. 00%
B, 1D%
7.307%
10.30%
10.60%
16.00%
9.80%
§.80%
6.90%
b.60%
7.90%
b.460%
7.10%
7.00%

0.0048
0.0192
0.0133
0.0079
0.0224
0.0102
0.0912
0.0369
0.0318
0.0330
0.0133
0.0383
0.0192
0.2083
0.0608
0.0745
0.0912
0.0237
0.0163
0.0118
0.04648
0.1333
0.00464
0.0313
(.0483
0.0912
0.1333
0.3970
0.0257
0.01483
0.0343
0.01264
0.0192
0.0912
0.4332
0.0475
0.0641
0.0710
0.0213
0.0383
0.0483
0.2636
0.0318
0.0110
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0.0318
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0.0126
0.0126
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0.0192
0.0008
0.0015
0.0034
0.0133
0.0042
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0.0143
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0.0077
D.0032
g.0077
0.0023
0.0043
0.0134
0.0032
0.03500
0.0012
0.0012
£.0012
0.0125
0.0027
0.0014
0.0012
0.0009
0.0012
0.0012
0.0012
0.0018
0.0023
0.0000
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0.06013
0.0002
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D.0018
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0.0037
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MC BEE No. | GSET 7 TZ2IN R&EW

5573 3379 6. 304 Q.070 0.0015 0.00¢0
J373 Szl 0.40% .20 CGedidl 2. G008
3380 5381 7.00% B.030 G.0008 0.0000
= £5e2 £, 20% N, 146 n.noey 0.0002
fZel SE53 7,100 53.020 0004 0.0003
3283 5584 . I0% 0.3740 ¢.0213 0.0527
5384 58S 2.80% 0,102 0.0027 0.00C1
S583 33586 7.30% D.150 0,0023 0.5003
584 5587 10.60% 0,070 0.0022 0.0001
3587 3588 9. 10% 0.440 0.0330 0.0054
JSE8 3589 7.20% 0,030 n.0008 0.0000
3389 5390 7.10% 0.640 0.0624 0.0130
3590 5591 8.30% 0,470 0.0389 0.0083
3391 3392 7.70% 0.130 0.0042 2.0002
CORED INTVL AVEG: B.73% 0,473 0,0509 0.0196
NET FAY AVERAGE: B.99% 0,488 0.0331 0.0208

TQTAL GROSS PAY: 115 FEET NET PAY » &i: 107 FEET



DUNN No. 1 SEC 10 Tz3N R7W

ok QVERBURDEN & KLINKEMBERGH,
FHCORRECTZD FERNEASILITY vallzise

ROUTINE MODERATE E-FnCT  MAXINUIM EFFECT

I Wi RTaAL N CIRIMEAEILITY FERMEARILITY PIRVEARTIITTY

Tor 50TTCN PORCEITY (HIILLIDARCYS) GEILLIZARTYE) CGIZLLIDARSYE,
5712 5714 12.30% 0.04z2 3.5005 €.32C2
5714 571¢% 15.20% 5.000 0.5000 C.2500
5718 571t 8.90% 0.57 0.0513 g.0110
571¢ 5717 14.70% 0.570 0.0513 0.0110
5717 571¢6 15.00% 0.450 0.0343 0.0058
5718 571% 14.10% 0.400 0.0281 0.0042
5719 570 13.60% 0.420 0.030% 0.0048
5720 5721 15.90% 0.630 0.0608 0.0144
5721 5722 14.60% 0.390 0.0269 0.0032
5722 5723 11.40% 0.460 0.03%6 0.0061
5753 5754 8.00% 0.160 0.00%% 0.0004
5754 5755 6.80% 0.0z20 0.0002 0.0000
5755 5756 5.60% 0.010 0.0001 0.0000
5756 5757 6.10% 0.030 0.0003 0.0000
5757 5758 6.70% 0.040 0.0006 0.0000
5758 5759 7.20% 0.0z20 0.000z 0.0000
5759 5760 7.10% 0.040 0.0006 0.0009
5760 5761 7.30% 0.280 0.0153 0.0016
5761 5762 1.90% 0.100 0.0027 0.0001
5762 5763 8.20% 2.900 0.2900 0.1450
5763 5764 10.00% 0.060 0.0011 0.0C00
5764 5765 8.50% 0.900 0.111 0.0376
576E 5766 7.90% 0.080 0.00138 0.0001
5766 5767 7.20% 0.020 C.0002 0.00063
5767 5768 8.30% 0.060 0.0011 0.0003
5768 5769 8.10% 0.030 0.0003 0.6000
5769 5770 7.50% 0.550 0.0483 0.0100
5770 5771 8.10% 0.060 0.0011 0.0000
5771 5772 6.50% 0.060 0.0011 0.0000
5772 5773 8.40% 0.200 0.0085 0.0006
5773 5774 9.00% 0.060 0.0011 0.0000
5774 5775 9.20% 0.120 0.0036 0.0002
5775 5776 10.20% 0.210 0.0094 0.0007
5776 5777 9.50% 0.160 0.0053 0.0004
5777 5778 10.10% 0.100 0.0027 0.0001
5773 5779 11.50% 0.060 0.0011 0.0000
5772 5780 5.80% 0.020 0.0002 0.0300
5780 5781 9.80% 0.050 0.0008 0.0000
5781 57382 9.30% 0.050 0.0008 0.0000
5782 5783 3.50% 0.100 0.0027 0.000L
5783 5784 7.90% 0.060 0.0011 0.0300
5784 5785 6.60% 0.120 0.0036 0.000Z
5785 5786 7.70% 1.300 0.2083 0.1015
5786 5787 6.90% 0.100 0.0027 0.0001
5787 5788 7.50% 2.300 0.2300 8.1150
5788 5789 6.70% 0.190 0.00/2 0.000¢6
5789 5790 8.70% 0.080 0.0018 0.0001
5790 5791 10.40% 0.080 0.0018 0.0001

EXHIBIT 7c



DUEN No. 1 ZEC 10 TZ3N RVW

5731 £79. 12.50% 1.000 0.1333 0.0500
SRS 5724 9.10% 0.0:C 0.1 2. 0000
UL Tzl S.20% DRI T AN
2725 T3 10, 40% 8.118 c. £.200%
STET £7%3 11.80% 2,083 2. <.0200
€73t £7¢ea 9.80% 8.Ced 3. 0.0C00
5739 L20C 10.00% 0. D% Q. 0.0000
5&C0 580L 12.70% G.058 g. 0.3030
5801 5802 12.00% 0.0:0 0. 3.00C0
5802 5803 12.30% 0.070 3. 0.0000
5205 5805 7.30% 0.3070 g. 0.2000
56C6 5807 5.70% 0.030 g. 0.0000
SEG7 5808 2.30% 3.G3 a. 3.0000
5308 5509 3.70% 3.110 0.09231 0.0001
5809 5810 2.50% 0.410 0.0283 0.0045
5810 S611 9.50% 0.170 0.0066 0.0004
5823 5824 13.40% 0.240 0.0118 0.00i1
53z4 5825 16.10% 0.120 0.0036 0.0002
5625 5826 15.10% 0.110 0.0031 0.0001
5826 5827 13.920% 0.100 0.0027 0.0001
5¢27 5828 11.70% 0.150 0.0D59% 0.0004
tezd 5329 15.20% C.083 0.0Ci8 0.0001
58z¢9 £330 10.50% 0.070 0.0015 0.0000
533C 5831 10.20% 0.070 0.0015 0.0000
5831 5832 3.30% 0.07C 0.0015 0.0030
5832 5833 8.50% 0.9070 0.0015 0.0020
5333 5834 9.00% 0.150 0.0053 0.0083
5834 583% 9.80% 1.000 0.1333 0.0500
5835 5836 8.00% 1.000 0.1333 0.0500
583 5837 10.60% 0.270 0.0144 0.0015
5837 5838 2.10% 3.200 0.3200 0.1600
583 583 11.80% 0.100 0.0027 0.30001
583¢ 5840 11.00% 0.250 0.0126 0.0012
CORED INTVL AVG: 9.81% 0.353 0.0319 0.0126
NET PAY AVERAGE: 10.06% 0.36% 0.0334 0.0132
TOTAL GROSS PAY: 83 FEET NET PAY > 6%: 7% FEET



NANCY B NG. 14-1 BEC 14 T23IN R7U

*% DUERBURDEN & KLINKENBERG#*
+¥COFRECTED PERMEARTLTTY V& UETxas

RSLTINE MOZZFATT EFFIIT MANIMUM ZFFIsT

I NTE® & L C3RE PERMEABILITY PERHEQSIL’T‘ PEIMEABILITY

2P SCTTIN PORJSITY (MILLTDARCYE) (MILLIDARCYS: (MIL_IDARCYS
3324 3397 3.30% 0.0590 0.0008 0.0000
3397 3398 &.20% 0.030 0.0008 0.0000
3398 3399 S.90% 0.060 0.0011 0.0000
£399 3400 7.40% 0.090 0.0022 0.0001
3400 3401 7.00% 0.090 0.0022 0.0001
3401 G402 7,307 0.040 0.0030 0.0030
7.30% n.180 0.00%0 0.0090
3.90% 0.020 0.0002 0.0000
7.10% 1,209 0.0&00 0.0600
b.10% 0.070 0.0018 0.0000
7.80% 0.170 0.00484 0.0004
4.90% 0.0%0 0.0022 0.0001
6.00% 0,030 0.0023 0.0023
3. 80% 0.020 0.0010 0.0010
3.80% 0.020 0.0002 0.0000
41l 412 6.20% 0.170 0.0046 D.0004
3412 3413 6.30% 0.030 0.0003 0.0000
5413 5214 6.00% 0.030 0.0008 0.0000
5414 5413 3.460% - 0.720 0.0743 0.0204
5413 J416 4.90% 0.0350 ¢.0008 0.0000
3414 5417 B.70% 0.020 g.0002 0.0000
508 3509 4,607 0.010 0.0001 0.0000
5509 5510 10.50% 0.140 0.0047 0,0002
3ate 39t 13,307 0.300 0.0172 0.0019
3511 3512 12.70% TT0.420 ) 0.0Z210 0.0210
35t2 5313 12.70% 0.230 0.0110 0.0009
3313 514 8.90% 0.380 0.0190 0.0190
S53t4 55913 13.60% 0.420 0.0303 0.0048
3813 5316 L10.50% 7.400 ~0..7400 0.37¢0
3314 5517 13,904 - 0.230 0.0110 0.0009
3917 3318 10.00% 0.060 - 0.0011 0.0000
3318 3519 F.70% 0.080 0.0018 0.0001
3519 3520 8.B0% 0.210 0.0103 0.0103
SZ 3521 10.90% 0.080 0.0018 0.0061
3521 33522 7.80% 0.290 0.0143 0.0018
522 35232 7.00% 0.070 0.0013 G.0000
33554 3333 b.00% 0.020 0.0002 0.0000
3353 39556 3.70% 0.060 0.001¢ 0.0000
3536 3357 a.40% 0.010 . 0001 0.0000
33 333 6.50% 0.070 0.0015 0.0000
3538 3339 6.30% 0.010 0.0001 ¢.0000
3348 3549 10,407 0.470 0.0369 0.0043
ga69 3370 t1.00% D.4%90 0.0397 0.0073
g370 3371 8.10% 0.290 0.0163 0.0018
3371 3372 9.30% 0.090 0,0022 0.00n01
3572 3373 &.10% 0.070 ¢.0013 0.0000
3E73 5574 9.00% 0.0%0 0.0022 0.0001
3574 5373 6.30% 0.0%0 0.0022 0.000!

EXHIBIT 7d



NANCY B NO. 14-1 SEC 14 TZ23IN R7H

IETS 357& I3.60% 2.090 0.,0022 0.0001
I TE77 g an 2,280 N.012% 0.00t2
T 2373 2.00% .0 2,012 DIt
IT7= SE73 S.00% .01 0.0001 G.0600
Izt ZZs0 7,200 2.030 ’ 0,000% 0.000¢
5%e0 5551 6. 80 0.020 0.0602 0.0200
STE! hA 3,504 .00 0.0001 0.0000
SS5g2 5383 4,600 0.010 0.0001 0.0000
5983 3384 4,560% 0.020 0.0002 0.0000
2584 5383 3.10% 0.010 0.0001 0.0000
5E83 3384 4,90% 0.020 0.0002 0,0000
S556 SSE7 5.60% 0.010 0.0001 0.0000
3587 aige 6.90% 0.020 D.0062 0.0000
Jo88 5589 3.20% 0.010 0.0001 0.0000
589 3590 2.80% $.030 0.0003 0.0000
3590 3591 3.7C% ¢.040 0.00064 0.0000
3591 5352 ?.10% ¢.020 P 0.0002 . 0.0000
5392 3593 4.30% 0.250 ND.0126 0.0012
3893 9554 7.40% 0.030 0.00608 0.0000
3394 3595 10.007% 0,050 0.0008 0.0000
£593 594 7,207 0.020 0.0002 0.0000
526 5397 3.3C% 0.030 0.0003 0.0000
3397 3398 8.30% D.070 0,0013 0.0000
398 3599 7.40% 0.110 0.0021 0.0001
3599 3600 8.80% 1. 000 0.1333 0.0500
600 5661 8.40% 0.0%0 0.0022 0.0001
34601 5402 7.70% 0.010 0.0001 0.0000
3602 3603 3. 404 0.010 0.0001 0.0000
3603 S804 4,80% 0.010 0.0001 0.0000
5604 J6035 7.20% 0.020 . 0.0002 0.0000
54605 G606 6.30% 0.010 0.0001 0.0000
3666 5607 6.90% 0.010 0.0001 0.0000
3607 3408 7.60% g.010 0.0001 0.0000
c408 3609 6.70% 0.0L0 0.0001 0.0000
3609 3510 h.10% 0.010 0.0001 D.0000
5610 1S 4,407 0.020 0.0002 0.,0000
3611 612 5.10% 0.070 0.0013 0.0000
3612 3617 I.907% 0.140 0.0047 0.0002
3613 3614 4,407 0.020 0.0002 0.0000
3614 G613 S.40% 0,020 0.0002 0.0000
3613 3614 b, 40% 0.030 0.0003 0.0000
3616 3617 2.40% 0.010 0.0001 0.0000
5617 3418 b, 10% 0.010 0.0001 0.0000
3618 3619 7.80% 0.019 0.0001 0.,0000
$619 3420 7.80% 0.030 0.0003 0.0000
S6Z0 J42 6.30% 0.010 0.0001 0.0000
5421 3622 6.70% 0.010 0.0001 0.0000
3622 3623 6.00% 0.030 0.0003 0.0000
36273 3624 7.60% 0.070 0.0013 0.0000
5624 362 g.00% 0.230 0.0110 0.0009
34623 3626 7.30% 0.100 0.0027 0.0001
3626 362 g.00% 0.070 0.0013 0.0000

3627 3428 7.807% 0.020 0.0002 0.0000



NANCY B NC. 14-1 SEC 14 T23IN R7W

Sals 3629 6,307 2,020 0.0002 2.0000
TLI¢ 70 .20 nLLER AL ALTonT
S ==l TaliN JeSlV LIl IR SRS
It 3632 £.70% 3.0%7 £.0002 t.0600
=23z 522 S. i TL72% a,%002 ¢, 0800
3633 5634 4.320% 4,020 ¢.000¢4 0.0000
35634 5633 &.00% 0.010 D.0001 0.0000
5673 3636 2.30% G.01L0 G.0001 0.0000
2636 3637 3.70% 0.010 Q,0001 Q.0000
3637 9638 5.80% 0.010 0.0001 0.0000
3638 3639 3.10% 0.040 0.0004 0.0000
5639 3640 3.90% 0.010 0.6001 0.0000
5640 5641 4.20% 7.030 0.0008 0.0000
J641 3442 7.00% 0.070 D.0013 0.0000
5642 9643 b.10% 0,030 0.0003 0.0000
S&43 Sk44 7.00% 0.070 0.0013 0.0000
5644 9443 3.30% 0.040 ) 0.0008 . 0.0000
3643 3646 3.40% 0.010 - 0.0001 -~ 0.,0000
S446 5647 4.00% 0.010 0.0001 0.0000
3647 5648 3.40% 0.010 0.000t 0.0000
5448 5649 5.60% D.010 : 0.0001 0.0000
9649 5650 3.00% 0.070 0.0013 0.0000
3430 5631 5.00% 0,210 0.0001 0.0000
3651 5632 3.40% 0.010 0.0001 0.0000
3632 5433 3.30% 0.160 ' 0.0059 0.0004
36573 3654 3.10% 0.010 0.0001 . 0.0000
3434 3633 5.00% 0.010 0.0001 0.0000
5635 34854 5.30% 0.030 0.0008 0,0000
CORED INTVL AVGE: 6.77% 0.154 0.010%9 0.0047
NET PAY AVERAGE: 8.09% 0,230 0.0170 0.0076

TOTAL BROSS PAY: 129 FEET COTNET PAY > 6V - ’ ' 74 FEET



D E

KINS No. i S2C !J3 TZIN R7U

-
(X1

#¢ OVERBURDEN &

4537 235 b.9G% - 1ol 3.53000
S4LC 5441 . 50% G.Lon 0.23027 0.0001
344 54412 g.004 G350 3o0d33 J. 9003
T462 3463 g.10% 0,070 0,001 G.O0OG
5463 3444 8.70% D070 2,9013 0, 0000
5444 5463 7.807 0,050 20,0008 0. 0000
5463 S4bk 3.40% 0.0&0 D,GoL 3.0000
5444 3447 8.20% 0,970 2.0015 2. 0000
54467 5468 7.20% 0,050 0.0008 D.O000
5468 449 7.40% 0,050 0.0008 0.0000
5449 5470 7.90% 0,040 0.0006 0,0000
3%70 9471 7.00% 0.040 0.0004 0. 0000
5471 5472 &.70% 0.08B9 n.0018 0.0001¢
5472 5473 3.70% ¢.100 0.0027 D.000¢
5473 3474 b.00% 0.130 0,0042 2.,0002
5474 5475 b.460% 0,070 0.0003 0.0000
5475 5474 5.207% 0. 040 0. 0004 0.0000
476 547 5.20% 0.03C 0.0063 0.00¢0
5477 5478 5.00% 0,950 0.0008 0.0000
5478 5479 3.80% 0.010 0.0001 0.0000
5479 5480 7.10% 0.020 0.0002 0.0000
5480 3481 3.90% 0,020 0.0002 2.0000
5481 54872 5.00% 0,030 0.0008 0.0000
5482 5487 5.80% 0.022 0,0002 0.0000
5483 5484 7.40% 0,130 0.0042 0.00G2
5487 5488 10, 307% 0,110 0.0031 0,0001
5488 5489 13.70% 0,240 0,0133 0.0013
5489 9490 b6.30% 0,500 0.0410 0.0077
5490 9491 b6.507% 1.900 0,3976 0.2829
5491 94972 7.320% 0,100 0.0027 0.0001
5492 9493 5.40% 0.180 0.9072 0,0003
5493 5494 b.20% 0.020 0.0002 0.0000
5494 5495 4,70% 0.0320 0.0003 0.,0000
5493 5494 4,707 0.220 0.0102 $.,0008
5494 3497 7.90% 1.300 N.2083 HD,1015
5497 5498 7.80% 1.9060 0.297¢ 0.282%
5498 5499 7.20% 0,050 0.0008 0.0000
5499 5300 b.407% 0.03¢ 0.,0003 0.0000
§500 9501 3.90% 0,040 0.0004 0,0000
5301 3502 S.h07% 0.070 0.00(8 0.0000
5502 3503 6,107 D.030 Q.0003 . 0000
5303 3304 3.40% 0,040 0.0004 0.00G00
3504 3303 h.00% 0,046 0,0004 0.0600Q
3305 33506 L. 607 0,040 0.0004 0, 0000
53064 5207 b.30% 0.050 0,001 5.0000
5307 5508 4,007 0.100 0.0027 0.0001
5508 5509 7.10% 0,15¢ 0.0033 0.0003

EXHIBIT 7e
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HOLCOMB ROGERS 24-1 SEC 24 T2IN R7H

#% DVERBURDEN & KLINKEMNBERG*#
##CORRECTED RERMEABTLITY VALUEC##

RCLTINE MODERATE £FFECT  MAXIMUM ZFFECT

NT DY Lo ZI=E FIEMELRILITY SIEMEAZILITY FEEMELEILITY

Toe 20TTOM POROSITY MILtIDARIYZ (MILLIDaR0YEY (MILLIDARLYS,
3318 TGl 2,301 DLl L3072 0. 00402
5Tl Stz 10.50% 0,310 0.0424 0,008
33:2 Sl TOE0R 2,178 32,0088 0.0002
S3i3 S3i4 §.80% 2.0%0 D.0022 0.02001
3314 SIS 7.90% D.310 0.0824 0.0081
3313 SIté L6207 ¢.140 0.0080 0.0080
3316 3317 7,69 D710 0.0333 0.0333
3317 37:8 b.40% 0.130 0.0042 D.0002
3318 5719 10,30% 1.000 0.1000 0.0300
5319 3320 7.80% 0.280 0.0153 0.0016
3320 3321 7.30% 0. 280 0.0153 0.0016
3321 5322 10.30% 0.210 0,0094 0.0007
3322 5323 10,304 0.030 . D.0013 0.0013
5323 5324 8.10% 1.000 0.059%0 0.0500
3324 3323 10,30% 0.230 0.0110 0.0009
3123 3324 g.80% 0.140 0.005%9 0,00048
3325 3327 8.707% 0.806G 0.09:2 0.0274
3327 5328 5.30% 0. 120 0.0038 D.0002
3328 5329 10,304 0.300 G.0172 0.0019
3332 5333 11,063 0.170 0.00&6 0.0004
3421 5422 5. 907 0.0%0 0.0022 0.0001
5422 5427 4,304 0.030 0.0003 0.0000
3423 542 10.60% 0.200 0.0086 0.,0006
5424 S4Z5 11,204 0.1790 0.00686 0.0004
3423 3424 12,70% 1.G00 0.,05G0 0.03500
3426 3427 2.30% G.430 0.0318 0.008!
5427 5428 11, 50% 6.100 0.46100 0.3030
5428 5429 10.30% 0,530 0.0483 0.0100
5429 3430 10,204 0.230 0.0126 d.0012
947 9471 12.60% 4.000 0.6000 0.3000
3431 3432 11.80% 0.740 0.0799 G.0222
5432 34373 2.10% 0.230 0.0110 0.0009
3433 3434 10.70% 0,240 0.,0120 0.0120
5434 3433 10,201 0.3I0 0.0202 0.00258
543 3434 B.60% 0.120 0.003%4 0,0002
54376 5437 6. 70% 0.099 0.0022 ¢.0001
5437 3438 &.40% 0,060 0.0011 0,92000
5438 5439 §.00% 0.070 0.0015 0.0000
5439 3440 6.70% 0.210 0.0094 0.,0007
5440 5441 6,507 0.040 0.0006 0.000¢
3441 442 &.040% 0,070 G.0013 0. 0000
5487 S4g8 10.20% 0.030 0.0008 0.3000
5468 548¢% 10,20% 3,560 0.0011 D,0000
3489 5490 11,664 0,066 D.0011 0.0000
349¢ 3491 10.80% 0,040 4,0004 D.0002
47! 3492 11.70% 0,040 0,500 0.0600
5492 3493 1o, 20% 1.200 0.0084 0.0006
5493 3494 102.,10% 0.080 70,0018 0.0001

EXHIBIT 7f£
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HOLCOME ROGBERS 24-i EEC 24 TZIN R7H

A 5552 5. 60% 0.010 0.0001 0,0000

T=%2 5857 L, 207 0,070 0,0015 .000C

955 5854 §.13% 0.040 0.0C08 e 20G0

2313 szzs 3,80 5,870 9.067% 2.0170

IITE 852k S. 8907 0,090 G, 0022 de 061

sIi: 3357 70300 2,300 3.2300 11130

Izz7 s33 5,100 1.70¢ 0.2083 3,108

CtEE 5539 £.EO0% 0.040 0.0006 90,0000

iSs7 Z2E8 7.30% 2.080 g.00:1 n.0000

360 Ss61 5. 70% 6.054 0.0010 0.06000
CCRED INTVL AVE: F.05% 0.328 0.0242 0.01:5
NET PAY AVERABE: 9.35% 0,350 0.0282 0.0124
TOTAL GROSS5 PAY: 111 FEET NET PAY » &Y: 103 FEET



LY e -
SPERLING J0-1  3EC 30 TZ4N Red

*% QVERBURDEN & K

zanmoRoaTCon ooD

INKENBERG 1

oy,

‘ T A4 ‘-'Jli‘

oL 520N 0.6ie Seot 0.I200

3333 5. L0% 30100 9.3027 TLO00:

334 £, 100 0,010 0.6001 200000

3 83315 .70 0,279 0D.0144 5.0013

312 3334 S.80% 0.510 0.0001 0.0000
II%4 3337 §,30% 0.340 0.0235 0.0032
9337 SIB &.60% f.020 0.00602 90,0000
3338 5339 4.80% 0.010 0.0001 0. 0000
5II9 STAG 4.00% 0.020 0.0002 0.0000
3340 2341 4,90% 0.360 0.0233 0.0032
3341 3342 3.20% 0.080 0.001!8 0.00c¢Ct
3342 3343 &, 40% 0.020 0.0002 0.0000
3343 5344 4.40% 0.0t0 0.0001 0.6000
3744 53435 4.00% 0.090 0.0022 n.0001
5748 SI4¢ 4,504 D.0BC 0.0018 0.0001
3244 3347 7.20% G.1396 0.0079 0.0006
5347 3T4E 3. 30% 0.810 g2.0001 0.0000
53548 5349 4,304 0.010 0.0001 0.0000
S349 5330 4,007 0.060 .00t 0.%000
5350 33391 3.60% 0.010 08,0001 0.0000
35t 3382 4.90% 0.280 0.0153 00G01LE

532C 5333 3,304 D.010 0.0001 0.0000
35333 5234 4,007 D.010 0,0001 0.0000
3334 S3Z5 4,B0% 0.010 g.0a001 0.0000
9333 5334 30300 0.070 0.0015 0.0000
3336 3357 .20% 4.020 0.0002 0.0000
S4Z3 G424 B.90% 0,040 0.0006 0.0000
5424 3423 ?.30% 0.010 0.0001 0.0000
S4Z5 5426 10.307% 0.010 0.0001 0.0000
9424 3427 8.50% 0,029 0.0002 0.,0000
427 5428 S.10% 0.010 0.0001 0.0000
542 3429 B.30% 0.080 0.0018 0.40001
3429 5436 6.70% 0.G40 0.006064 0.0000
3430 3431 J.00% 0.010 0.0001 0.0000
SaTi 432 10,307 0.630 0.00082 0.0000
3432 3433 8.90% 0,040 0.0006 0.0000G
3417 5434 I.80Y% C.oLG D.0001 £.0000
3434 3433 3.40% 0,010 0.0001 3.0000
3473 3476 ?.70% f.02¢ 0.c00z2 0.0000
Z4%a 5477 16.00% 3.69¢ D.0022 G, 0001
3477 5478 7,304 g.180 0.00E3 0.0003
9478 3439 6.30% 0,029 D.ene2 g.0000
3439 5449 F.I0% 0.020 0.00072 0,0000
3440 441 10.00% 0.014 0,0001 ¢, 0000
3441 5442 10.10% 0.080 0.0006 0,5000
34472 34473 a.40% 0.010 0,000l 70,0020

EXHIBIT 7g
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5454
5433
5454
5457
3458
3459
354640
SEX. P!
5462
34463
3464
54635
5466
3447
3448
5469
3470
5471
5472
5473
3474
34735

CORED INTVL AVEG:
NET PAY AVERAGE:

BROSS PAY:

.......
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[
[+ s BN 20 BN & BRI 3% B A
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O
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=~

s 300
10,007
10,307
10.80%
7.90%
7.30%
7.90%
B.&0%
9.40%
9.40%
B.60%
6.30%
10,607
9.00%
Z.00%
13,104
10.30%
S.20%
12.00%
6.30%
3. 20%
9.707%
7.00%
7.497%
?.38%
79 FEET

......

[ SR

NET PAY

OI

B004

L0003
LO062

Q008
0nG2

L0002
L 0ce
L0002
NOT
D03
1. 3286
D027
LO0LE
G008
L0018
0022
L0018
.G001
D003
R DT
L00AL
L0082

0.0000
4.0060
0,0000
D.0000
0.0000
0,0000
D,0000
0.0000
0.0000
N.0002
0.2095
0,000t
G, 0000
0.0001
0.0001
0.0000
£.0000
0.0000
0.0600
0.0028
0.0044

49 FEET



30BBY "B" No. 2 GSEC 31 T24N R&W

*%CORRECTED PERMEABILITY VALUES##

FOUTINE MODERATE EFFECT  MAXIMUM CSFECT
NTERVAL CORE PERMESBILITY PEXMERBILITY PERMEABILITY
TIP SOTTIM POSTEITY IMILLILARIVEY (MILLIDARCYE) ITMILLIDARTIVE]
Sdet 3467 4,20% 0.33¢ J.0257 0.003%7
Tag7 473 3.80% 0.Z23¢ $.0125 ¢.C012
Sa7n SA7% 4.10% 0.430 0.0332 0.0088
471 a7z 7.20% . 100 C.R027 C.0008
5472 3473 7.80% 0.6&00 0.0359 0.012¢
473 3474 12.10% 1.700 0.1700 0.0830
5474 5475 7.00% 0.370 0.0244 0.0034
547% 3476 8.40% 0.160 0.0039 0.0004
3476 5477 11.50% 0.380 0.0528 0.0113
5477 5478 11.10% 0.120 0.0036 ¢.0002
3478 5479 9.00% 0.670C 0.0475 0.0170
5479 5480 14.90% 0.800 0.0912 0.0274
5480 3481 14.00% 1,400 0.1400 0.0700
5481 3482 9.60% 0.670 0.0673 0.0170
5482 5483 12.90% 0.620 0.03%92 0.0138
3483 5484 16.30% 0.290 0.0163 0.0018
5484 5485 13,20% 0.15¢0 0.0033 0.0003
5485 54864 7.90% 0.070 0.0015 0.0000
248k 3487 12.804% 0.630 0.0608 0.0144
487 5488 15.460% 0.660 0.0638 0.0163
3488 5489 12.30% 0.800 0.0912 0.0274
c489 5490 15.00% 0.710 0.07435 0.0198
3490 5491 16.30% 0.250 0.0126 0.0012
9491 5492 16.10% 0.300 0.0172 0.0019
5492 3493 ?.40% 0.32 0.0192 0.0023
9493 5494 12.10% 0.190 0.0079 0.00064
5494 5495 B.00% 0.740 0.079% 0.0222
5493 5494 8.00% 0.130 0.0042 0.0002
5496 5497 10.00% 0.020 0.0002 0.0000
5497 5498 9.40% 0.6350 0.0641 0.0136
5498 5499 6.60% 0.410 0.0293 0.0043
5499 3500 &.807% 0.380 0.0257 0.0037
5300 35301 6.00% 0.5350 0.04832 0.0100
3501 5502 6.30% 0.070 0.0015 0.0000
5502 5303 6.30% 0.030 0.0008 0.0000
5503 3304 6.30% 1.000 0.1333 0.0300
5504 3503 5.70% 0.120 0.0034 0.0002
3503 3306 4.80% 0.070 0.0013 0.0000
5511 5512 S5.60% 0.010 0.0001 0.0000
35112 3513 6.707% 0.040 0.0006 0.0000
5513 S53t4 9.90% 0.050 0.0008 0.0000
3514 5815 5.10% 0.0460 ¢.0011 0.0000
55913 3316 3.90% 0.020 0.0002 0.0000
514 3917 6.70Q% 0.130 0.0042 0.0002
5317 5318 B.10% 0.100 0.0027 0.0001
3518 3519 8.20% 1.300 0.1300 0.0650
5319 5520 7.70% 0.020 0.0002 0.0000
CORED INTERVAL AVE ?.16% 0.408 0.03664 0.0112
NET PAY AVERAGE: 10.21% 0.4645 0.0430 0.0137
TOTAL BROSS PAY: 47 FEET NET PAY > &% 37 FEET

EXHIBIT 7h



#x QYERBURDEN & KLINKENBERGH#K
HKCORPECTED PERMEABILITY WALUESxk

e o

PAXINCT =2r72C7
oNewE

4l il 4.30% 2,208 c.oelv <. 301
SN Sats 1.10% 0.070 0.001: G.003a3
fiid S4B 4.00% €.080 c.0%1l 2.2822
5465 5460 £.530% 0.050 d.0208 g.000¢C
5465 5467 5.80% 1.0380 0.1333 0.0580
5467 6.00% 0.100 0.00z27 0.00C1
5468 6.60% 1.000 8.1333 0.0500
54872 8.130% 0.13C G.0042 g.0002
5 8.00% 8.073 0.0015 0.0000
£.80% 0.05C 0.0008 0.0008

9.20% 0.050 0.0008 0.00¢
8.40% 0.380 0.0235 0.003z
&.80% 0.050 0.0008 0.30000C
7.10% 0.090C 0.00zZ 0.0001
5.70% 0.040 0.0006 0.00040
4.60% 0.0z0 0.0002 0.0000
4.30% 0.020 3.000z2 0.0090
4, 60% 0.010 0.0001 0.00C0
5.00% 0.010 €.0001 0.0040C
4.20% 0.030 0.0003 0.0006C
3.00% 0.010 0.0001 0.0000
5.00% 0.070 0.0015 0.0e00
5.00% 0.030 0.0003 C.0000
4. 80% 0.080 0.0018 0.0001
4,20% 0.030 0.0003 0. 0020
4.20% 0.020 0.000z2 0.0000
4.30% 0.500 0.0559 0.0126
3.70% 0.010 0.000L 0.0000
4.80% 0.120 0.0036 0.000z2
5.40% 0.020 0.000z 0.300C
4.50% 0.050 0.0008 0.0000
6.20% 0.040 0.0006 0.0000
5.10% 0.010 0.0001 0.0000
3.70% 0.010 0.0001 0.0C0C
3.40% 0.010 0.9001 0.0000
3.70% 0.010 0.0001 0.0000
3.73% 0.010 0.0001 0.0000
' 4.10% 0.010 0.0001 0.0030C
j 3.50% 0.010 0.0001 0.0000
5501 3.90% 0.010 0.0001 0.0000
55869 3.80% 0.100 0.3027 0.50C1
5550 8.70% 1.9C9 0.1332 0.35%00
5591 8.70% 0.110 0.0031 0.000L
5552 7.40% 0.200 0.0086 0.000¢6
5593 9.80% 0.380 0.025 0.003
5534 §.40% 0.027 J.0083 0.0060
55835 &.60% 0.110 0.0031 0.006C1
5536 7.90% 0.160 0.0059 0.0004

EXHIBIT 71



Blavels Ne . E£=23 Saes 22 T24N R7W
Biarely Neo. 6-23 3Sec 22 T24N R7W

£Eo7 5538 8.80% 1.100 0. 0.0647
593 £53% 10.90% J3.630 0. 2.0144
sl t2it 7.50% 2340 S C.OL5C
0 t22L 12 70 i.5ce BB C.Q8%G
Soct S50z v.40% J. 200 G.0L7 ¢.3617
13l tel3 10.:23% Jd. ool g. 55886 G.Cdcs
520 5805 13.10% g.z280 ¢.0is3 ¢.C018
£:22 feCe 12.80% Q.820 C.288z 8.0128
Saio 5607 12.50% 0.540 §5.5468 $.0035
5607 5608 8.00% 1.000 0.1333 0.05080
5603 5609 7.20% 1.000 0.1332 0.05060
5609 5610 3.80% 0.060 0.0011 ¢.0000
3610 5611 1C.60% 1.000 0.1333 0.0500
56i1 5612 11.00% 0.220 g.0102 0.0008
561z 5613 2.20% 0.100 0.0027 0.0001
5613 5614 13.30% 1.000 0.1333 0.0500
5614 5615 10.10% 0.170 0.0082 0.000
5615 5616 4.00% 0.0z20 0.000z 0.0000
5616 5617 9.80% 0.850 0.1011 0.0322
5617 5618 10.30% 6.270 0.0144 0.0015
CORED INTYL AVG: 6.88% 0.269 0.0279 0.00¢%1
NET PAY AVERAGE: G.25% 0.43 0.0475 0.0157
TOTAL GRCSS PAY: 69 FEET NET PAY > 6%: 36 FEET
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3447
SL4g
3449
5430
5451
5452
5433
5454
34335
5456
34357
3438
3439
J440
546!
9462
3463
5464
3443
S464
3467
5468
3449
3470
5471
5472
3473
5474
5473
34746
3477
5478
3479
5480
5481
5482
5483
5464
3488

17.00%
16,707
11,004
14,70%
11.00%
B.707%
12,204
11.407%
13,164
17,40%
7.10%
9.90%
10,10%
11.407%
11.00%
11.40%
11.00%
10.70%
7.30%
10.20%
11.30%
2.30%
10.30%
11.30%
8.30%
9.00%
g8.30%
10.00%
9.30%
10, 40%
9.70%
?.20%
9.10%
8.460%
8.30%
S.10%
3.70%
3.90%
5.70%
5.70%
3.90%
b.40%
7.70%
4.30%
5.80%

0,430

. 290
0.270
0.570
0.320
0.180
0.420
0.170
0.130
0.160
0.160
0.170
0.150
0.220
0.100
0.130
0.130
0.110
0.130
0.170
0.130
0.129
0.110
.11
0.120
0.190
0.140
0.220
0.110
0.090
0.080
0.030
0.040
0.030
0,100
0.130
0.140
0.020
0.020
0.030
0.040
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A = 3 A4 B e ok
S
M o ~3ea el
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[& Mo B o I & B ve I v
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0.0163
0.0144
0.0313
0.0437
0.0072
0.0303
0.00464
0.0033
0.0039
0.0059
D.00b6
0.0033
0.0102
0.0027
0.0042
0.0042
0.0031
0.0033
0.00464
0.0042
0.0034
0.0031
0.00314
0.0034
0.0079
0.0047
0.0102
0.0031
0.0022
0.0018
0.0003
0.00064
0.0003
0.0027
0.0042
0.0047
0.0002
0.0002
0.0008
0.0004

0.00L¢
0.00351
0.0018
0.0015
G.0110
0.00B6
0.0003
0.0048
0.0004
0.0003
0.0004
0.0004
0.0004
0.0003
0.0008
0.0001
0.0002
0.09002
0.0001
0.0003
0.0004
0.0002
0.0002
0.0001
0.0001
0.0002
0.0006
0.0002
0.0008
0,0001
0.0001
0,0001
0.0000
0.0000
0.0000
0.0001
0.0002
0.0002
0.0000
0.0000
0.0000
0.0000

EXHIBIT 7j



FED 24 ixo. | SEC 24 TZ4N R7W

gz- s1g3 £, 3,080 2.200 LY
z2: z:2s RS 300 2 nans 3
a5z z192 s.300 3. 070 0.0033 0.0830
5293 si02 4,707 0,020 5. 0306 0.3000
5192 5495 5,00 0,020 0.0052 0. 0000
5405 5494 5,907 0.250 0.01%6 0.0012
5454 5497 4. 40y 0.010 0.0001 0. 0600
5157 =498 S.55% 0,020 5.0002 0.0000
5498 5459 4. 207 0,010 0.0001 9.0000
5469 5500 =, 807 0. 020 0.0004 0.0000
5200 5501 4. 007 0. 040 0.0004 0.0000
501 5307 b.20% 0,050 0.0008 0.0000
5502 5503 5. 80% 0.020 0.0002 0.0000
5514 ss15 11,807 0.250 0.0126 0.0012
5515 5514 11,207 0.080 0.0018 0. 0001
5514 5517 11,24% 0. 040 0.0011 0.0000
5517 5518 11,007 0. 040 0.0011 0.0000
Ssie 5519 £1,00% 0.040 0.0006 0.0000
5519 5520 10, 40 0.040 0.0004 0.0000
52 5521 9,907 0. 040 0.0006 6. 0000
5521 5522 9. 907 0.080 . 0.0018 0.0001
5522 5523 9.90% 0.050 -~ - 0.0008 0.0000
CORED INTVL AVG: 9. 00 0.143 0.0072 0. 0009
NET PAY AVERAGE: 9. 581 0.157 0.0082 0.0011

GROSS PAY: 73 FEET NET PAY > &% &t FEET



Ernest No. 1 Sec 27 TZ4N R7UW

5449 5241 7.30% ¢, 280 b.0133 3,006
RN S4:2 T.3e% 2.12% Q.UnlE S. 2002
LTy 5267 3 20% 0,120 0.0038 0.0002
S447 444 g.30% 0.070 D.0013 3.0000
5444 448 b, 40% 0.030 0.0002 0.0000
3445 5444 6.80% 0,360 0.0233 ¢.0032
J444 447 7.20% 0.060 0.0011 0.0000
5447 5448 §.00% 0.110 0.0031 0.0001
3448 5449 6.30% 0.090 0.0022 0.0001
5449 5430 F.20% 0.100 0.00Z27 0.0001
34350 543! &.30% 0.030 0.0008 0.C0000
54351 54352 10,604 0.220 0.0102 0.0008
5452 5453 9.90% 2,100 0.4707 0.37068
3453 3454 2.20% 0.120 0.0034 0.0002
54354 5435 8.50% 0.120 0.003 0.0002
5455 5456 B.10% 0.070 0.0013 0.0000
54356 457 b5.70% 0.040 0.0004 0.,0000
54357 54358 g.10% 0.01 0.0001 0.0009
5458 34359 7.20% N.020 0.0002 0.0000
54359 3460 3.40% 0.080 0.0018 0.0001
3460 5461 3.40% 0.020 0.0002 0.0000
5461 S9462 3.70% 0.130 0.0042 0.0002
3462 463 7.30% 0.000 0.0000 0.0000
5463 3444 3.90% 0.380 0.0237 0.0037
54464 5463 5.10% D.150 0.0033 0.0003
3463 464 4,70% 0.030 0.0008 - 0.0000
9444 3467 3.00% 0.020 0.0002 0.0000
3447 5448 6.00% 0.080 0.0018 0.0001
5468 5469 b.20% 0.010 0.000Q1 0.0000
3449 3470 6.30% 0.030 0.0008 0.0000
5470 S471 5.70% 0,030 0.0003 0.0000
5471 3472 3. 70% 0.010 0,0001 0.0000
3472 5473 3.80% 0.790 0.0893 0.02635
5473 5474 3.60% 0.130 0.0042 0.0002
3474 54735 6.20% 0.010 0.0001 0.0000
9473 54764 5.90% 0.020 0.0002 0.0000
5474 5477 7.10% 0.080 0.0018 0.0001
3477 3478 4,40% 0.020 0.0002 0.0000
5478 5479 3.70% 0.020 0.0002 0.0000
5479 5480 4.80% 0.030 0.0003 0.0000
5480 3481 3.70% 0.010 0.0001 0.0000
CORED INTERVAL AVG b.26% 0.131 Q.0147 0.0100
NET PAY AVERAGE: 7.34% 0.194 0,0271 D.0189
TOTAL BROSS PAY: 41 FEET NET PAY > &%: 20 FEET

EXHIBIT 7k



BANNCON CONNIE 29-3 BEC 2% T24N R7HW

*#%# OVERBURDEN & KLINKENBERG+##%

¥¥CORRECTZID PERMEQRTLITY VALUECSH~

ROUTIAE MGDEARATZ grrzlT  MAXIMUN EFFZIT

TRV oal SCFZ MZaZ! PESMERBILITY PEEMELZILITY

ToE BATYOM BOROGITY s FMILLIDARCVE IMILLIZARCYED
si2i.0 =008.3 12.40% ¢.100 0.35227 APR A
00%.S 6006.0 10.80% £.0460 0.0011 02,0000
a006.0 £004.53 ?.70% C 0189 ' G.007z2 G.00LE
6006.5 6007.0 7.90% 0.010 0.0001 0.6000
6007.0 6007.5 11.50% 0.040 0.0004 0.0000
6007.5 £008,0 B.70% 0.030 0.0003 0.0000
4008.0 6008.5 12,4604 0.020 0.0002 0.0000
6008.3 6009.0 12, 20% 0.060 0.00!1 0.0000
6009.0 6009.5 11,501 0.030 0.0008 0.0000
4009.5 6010.0 13,20% 0.140 0.0047 0.0002
6010.0 6010.3 11.80% 0.130 0.0042 0.0002
6010.5 6011.0 11.60% ~ 0.199 - 0.0077% 0.00085
6011.0 6011.5 12,707 S 0,080 B 0.0022 0.000!
6011.3 6012.0 7.70% =..0,070 7 0.0013 - - 0.0000
6012.0 6012.5 13.104 1.100 0.1548 0.0447
5012.35 5013.0 10.80% 0.800 0.0912 0.0274
6013.0 6013.5 3.90% 0.010 0.0001 0.0000
6013.3 5014.0 12.70% 0.0390 0.0003 0.0000
5014.0 6014.5 7.30% 0.030 0.0003 0.0000
4014.5 6013.90 12.70% 0.020 ’ 0,0002 0.0000
6015.0 6015.5 10.50% - 0.020 0.0002 0.0000
6015.5 6016.0 10.10% 0.020 ) 0.0002 0.0000
4016.0 6016.5 6.50% T l0.030 ; 0.0003 0.0000
4016.35 6017.0 3.90% 0.030 0.0003 0.0000
6017 6018 5.40% 0.030 0.0003 0.0000
6018 6019 3.90% 0.020 0.00602 0.0000
6019 6020 b.10% - -0.030 : ' 0.0003 0.0000
6030 6031 4,60% 0.010 0.0001 0.0000
6031 6032 b.00% 0.010 0.0001 0.0000
6032 6033 5.50% 0.010 0.0001 0.0000
6033 6034 b.90% 0.010 0.0001 0.0000
4034 40335 5.10% 0.010 N 0.0001 0.0000
60335 6036 3.80% 0.010 0.0001 0.0000
6036 6037 5.20% 0.030 0.0003 0.0000
6037 4038 5.20% 0.010 0.000Q1 0.0000
6038 6039 4.80% 0.030 0.0003 0.0000
5039 5040 3.80% 0.010 0.0001 0.0000
6040 5041 3.70% 0.010 0.0001 0.0000
6041.0 6041.3 9.70% 0.010 0.0001 0.0000
4041.5 6042.0 7.30% 0.010 - 0.0001 0.0000
6042.0 60842.3 B.90% 0.010 0.0001 90,0000
042.3 6043.0 8.460% 0.020 0.0002 0.0000
6043.0 6043.35 10.30% 0.010 0.0001 0.0000
6043.5 6044.0 9.10% 0.010 0.0001 0.0000
6044.0 6044.3 11.10% 0.080 0.0018 0.0001
6044.5 6045.0 8.70% 0.060 0.0011 0.9000
60453.0 6045.3 3.304 0.010 0.0001 0.0000

EXHIBIT 71



BANNON CONNIE 29-3 SEC 29 T24N R7W

E043.5 6046.0 B.70% 0.130 0.0042 0.0002
L00LD £04L, 2 12,807 .00 g.octt 0.002¢
8228, 8 s027. 0 £.5C% ¢.034% $. 5003 2.003¢6
£.27.0 =087, 3 12,704 2,022 2.0042 NS
£527,2 8542, 9 16.30% 20010 2.0¢01 t.o060
5045, 4 6048. 3 10.50% .00 J.300¢ 0.0060
0z, 3 £229.90 1C.20% 0.912 2.0001 2.0000
£029.,9) £049,3 8.90% 0.010 0.0001 0.0030
§02%, 2 0308 g.20% 9.01¢ 0.0501 9.5000
6030, 0 6030, E 8.40% 0.020 0.0002 0.0000
6030, 3 6051.0 &.90% 0.010 0.0001 0.00006
6051.9 6051.35 &6.90% 0.020 0.0002 0,0000
6051.5 6052.0 8.30% 0.019 0.0001 0.0000
60352.0 6032.35 7.90% 0.010 0.0001 0.0000
6052, 6033.0 <I0% 0.040 0.00068 0.00¢0
6033.0 5033.5 B.80% 0.010 0.0001 0.0000
60Z53.5 6054.0 6.30% 0.010 0.0001 ¢.00040
50S4%.0 5054.5 4.10% 0.010 0.0001 0,0000
6034.5 6055.0 8. 40% S 0.010 0.0001 0.0000
CORED INTVL AVG: B.03% 0.033 0.0037 0.0012
NET PAY AVERAGE: 9.36% 0.075% 0.0036 0.0018

GROSS PAY: 40,0 FEET NET PAY > &%: 26.5 FEET



BETTY "C" Na.

TV

#+ OVERBURDEN & KLINKZINBERG*#*

[N BN |

[ I B B

nwmon o en LR en cnan
PN T Y Y T Y R I O IV IR O B % R |
Ba)

D w0 -0-p-0-Dn
0 0O — U~ tN

C
L&

3400
S4G1
5402
5403
5404
5412
414
G418
S414
5417
418
9419
9420
9421
5422
5423
5424
5423
5424
9427
5428
5429
5430
5431
5432
5433
3434
5435
5435
5437
5438
5439
5383
5584
3583
SEB6
5587
5568

204
6.10%
3. 90%
3.90%
8.20%

OO OO T OO OO OO TOTODTOTOOOT D
- - - - - L] L] - - - - Y - - - -
E-3
o
o

D
— B O D O O
— s ] O M EA D D
DS O O DD G

070

D
(%]

- . =
[
N e O
L= Nl W o]

.~
3
=

ra
o
Lo

L )
o~y
B » B
<O

- - ® = &
r [ B €L &N B )
n -~ (d O~ ~0

[we R an B o B o |

o
~0
<

(]
]
<

<
<
~0
<

+#CORRECTED PZRMEABILITY VALUES+##
MOIQESATL EZFFZIT MEXIMUM ZEFZOT
PERMELRILITY PERMCAPILIT
{MILLIDAROYS MILLioRACYS

d.o0tE L0001
C.0018 G.0001
0.0008 9.00C0
0.20C2 ¢.0000
2.0172 0.0019

o 0.00t3 - 0.001S
0.0103 0.0103
0D.002t 0.0001
0.0015 0.0000
0.0004 0.000¢C
0.0047 0.0002
0.0018 - 0.0001
0.0030 0.0030
0.000t 0.0000
0.0042 0.0002
0.0039 0.0004
0.0303 0.0048
0.0249 0.0039
0.0079 0.0006
0.0138 ' 0.0013
0.0072 , 0.0G03

T 0.0743 0.01%98
S 0,0022 0.0001
0.0281 0.0042
0.0022 0.0001
0.0235 0.0032
0,0202 0.0023
0.0182 0.0021
0.0027 0.0001
0.0126 0.0012
¢.0018 0.0001
0.0022 0.0001
0,0040 0.0040
0.0022 0.0001
0.0018 0.0001
0.0011 0.0000
0.0022 0.0001
0.0192 0.0023
0.0001 0.0000
0.0022 0.0001
0.0079 0.0004
0.000% 0.0000
0.0027 D.0001
0.0182 0.0021
0.0002 0.0000
0.0002 0.0000
0.0001 0.0000
0.0281 0.0042

EXHIBIT 7m



BETTY "C" No. 31-1

3589 3394
2I=0 SIe!
IE3s AR A
SE%¢ 5597
SRR 5399
399 600
SE00 S&01
g&¢1 602
5602 603
g6l 3613
3613 J614
35614 S613
Se15 Sb6ib
Sels 3617
3617 618
5418 5619
5619 5620
3620 5421
g6zl 5622
3622 9623
36273 3624
J624 3623
Se2 3626
3624 3627
S5h2 628
3628 3629
5629 5630
3630 3631
3431 9632
5632 56433
9633 5634
5634 5635
G633 5436
3626 3637
5637 3638
3463 54639
5639 5640

CORED INTVL AVE:
NET PAY AVERAGE:
TOTAL GRDOBS PAY:

-

g 0 g o

L4 Bl i

ST e
LS

N ¢ RV'y B}
- -

3 4 O
LN

~0a
o
<
B

7.60%
4.70%
2.90%
6.10%
£3.90%
10.40%
6. 40%
4,10%
9.00%
&.70%
8.90%
8.90%
10.30%
7,407
8.306%
7.460%
?.10%
8.80%
?.80%
2.90%
B.30%
10,004
8.40%
6.30%
7.20%
B.0O%
7,307
7.10%
3.90%
6.%0%
6.10%
7.107%
7.07%
B.74%
70 FEET

0.t00

0.020

0.02

0.010
0.010
0.113
0.119

0.0027

0.0006
0.0002
0.0013
0.00084
¢.0001
0.0022
0.0013
0.0002
0.0001
0.0022

- 0.0031

NET

0.0001
0.0003
0.0001
0.0003
0.0001
0.0001
0.0013
0.0001
0.0047
0.0133
0.0003
0.0001
0.0124
0.0002
0.0001
D.0001
0.0027
0.0001
0.0003
0.0002
0.0001
0.0001
0.0037
0.0064
PAY > A%4:

0.0001
C.0000
T 00
PR
3, 0090
J.aGo0
G.9731E
0. 0000
L0000
0.0200
0.000C
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0001
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0013
0.0000
0.0000
0.0012
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000

- 0.0000

0.0000
0.0000
0.0009
0.0009

33 FEET



8.

Blanco Navajo 235_

1

ke
=]

E

SE Sec

23 T24N R3W

OVER

vy Ct
~d ~t

NI NI N NINI NI NI NI NI NI NCET RN N TN
O ~J 0 L) 5 Cd BN = D 0 0 ~d O €] £ ¢4 B e €2

G W Ao 0 oW~~~ ~1 o~ ~J ~§ I
b

LR B VI 0 I % I S IR PY I oS 'Y [ O OV I 4V RN I 5% BN I Y SR N O |

(4]

3389
3390
5391
53%2
3393
3394
3393
3398
5397
5398
3399
5400
3401
5402
3403
3404
J403
3404
5407
3408
3409
3410
3411
3412
S413
3414
54%7
3494
5499

+ L0%

:30%

N g4 =
o JEEN 4 I S b ]

-

DD OO DD OO

-
o B e~ = pea
OO O O

010

(=R = B w 3 o B

<O
—
<O

- 0.070
0,020
2 Q.050
0,010
- 0.030
T 0.050
7. 180
0,010
0.010
. 0.020
T0.010
T 0.010
0.010
¢.070
0.030
0,080
0.010
0.010
0.120
0.010
- 0.010
0.0%0
0.040
0.040
0.390
0.010
0.010
0.020
0.020
0.010
D.010
0.850
0.010
0.010
0.010
0.010
0.010
0.100

0.0001¢
0.0004
0.0011
C.0001
0.0001
0.0001
¢.0002
0.0003
0.0001
0.0001
0.00153

0.0002"

0.0008
0.0001
0.0003
0.0008
D.0072
0.0001
0.0001
0.0002

0.0001 ¢
0.0001
0.0001°

0.0015
0.0003

0.0018. .

0.0001
0.0001
0.0038
0.0001
0.0001
0.0022
0.0004

0.0006"

0.0269
0.0001
0.0001
0.0002
0.0002
0.0001
0.0001
0.1011
0.0001
0.0001!
0.0001
0.0001
0.0001
0.0027

>

9.0000
0.0000
0.0000
2.0000
0.0000
0.0000
0.0000
~=0,0000
Z0.0000
0.0000
0.0000
0.0c00
0.0005
0.0000
0.0000
0.0000
©.0.0000
- 0.0000
0.0000
0.0000
0.0000
-0..0001
0.0000
0.0000
0.0002
0.0000
0.0000
“0.0001
0.0000
0.0000
0.0039
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0322
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001

EXHIBIT 7n



3. Blanca Navajo 25_! SE 8E Sec Z5 TZI4N R3YW
I 3201 Rl 0 D
AR I EE J G
zSiZ 3302 7104 & &
353 23a4 izaetd g G
IELE Z30: 2.30% . C.
Ziie 207 30L0E .93 G
sS27 23548 7.00% g.127 0.002
3348 3549 g.10% 3,050 0.0622
ZE09 3510 7.40% g.o8n 0.2018
3310 3511 &.30% 0,120 0.002¢6
=81t 5512 2,404 0,140 0.0047
ZSliz S313 5.80% 0.070 0.001C
23 s34 5.60% 0.04¢ 0.0004
5514 3815 Z.200% 0.250 0.0126
3213 3314 2.30% 0.020 0.0002
3516 3517 Z2.907% 0.020 0.0003
3517 5518 4,30% o.100 . 0.0027
5318 3519 2.70% 0. 480 ' 0.0383
3519 5320 3.70% 0.9780 ) D.1288
3520 5521 2.80% 0.010 0.0¢01
3521 3322 2,907 0,010 0.0001
3gz2 3323 I.10% 0,010 0.0001 0.0000
3823 3324 2,200 0.040 : 0.0006 0.0000
5324 55238 1.80% 0.0%0 0.0022 0.0001
39523 33264 2,.30% 0.390 0.0544 0.0120
S5E264 3527 3.004 0.030 0.0003 0.0000
3827 9528 2.80% 0.240 . 0.0118 0.0011
§328% 5529 2.70% 0.040 : 0.0011 0.0000
5329 35330 2.10% 0.300 0.0172 0.0019
3330 5531 2.20% 0.520 0.0439 0.0084
5531 3332 3.200 0.010 0.0001 0,0000
393 3933 3.20% o.010 7 0.0001 0.0000
5333 3534 3.80% 0.060 0.0011 0.0000
35374 35338 J.00% 0.010 0.0001 0.0000
3533 3336 3.60% 0,020 0.0002 0,0000
5336 5537 2.30% 0.350 0.0224 0.002%
3337 3538 3.10% D110 0.0031 0.0001
5538 3939 2.90% 0.110 0.0031 0.0001
3337 5540 3.20% 0.010 0.0001 0.0000
9340 5541 4,204 0.020 0.0002 0.0000
5541 3542 4,107% 0.010 0.0001 0.00G0
5342 5343 4,10% 0,040 ’ 0.0006 0.0000
3543 3544 4.40% 0.340 0.0213 0.0027
5544 5Z4% 3. 10% G.010 0.0001 20,0000
2343 3344 3.40% 0.010G 0.0001 . 0000
3344 5347 30407 2,010 0.0001 G. 0000
3547 5548 5.10% 0.030 0.0003 0.0000Q
5548 5349 4,407 0.040 0.000¢6 0.0000
3349 5538 7.30% 0.040 0. 0004 0.0000
S3%¢ 555 b4.90% 0.030 0.0003 0.0000
5331 33392 7.60% 0.030 0.0003 0,0000

53352 33582 6.70% 0.030 0.0003 0.0000



8. Blarcz Navajeo 25_1 SE SE Sec 25 T24N REW

ss5E3 S354 - - 0.030 N.0003 2.0000
2II- 33353 z. Cadzl wa W0GE Ceuleg
Ittt ZZZis & BTN 0.04%0% 29.200%
$Iiz ZEET 3. Y VI Je00%E
cIIT 2IZI5 +, LLTll G G0 £.0030C
Ifzz IEzs I. 2,010 0.0001¢ d. 30”0
MR 2580 I, G.010 C.0001 0.000
gTsf ZIét 2 70010 0-0001 2. 0000
ZTet g58s2 ] 0.4930 0.0003 0.0000
3%62 3363 3.20% 0.02¢ 0.0002 0.0000
3363 S48 3.50% S 0.020 0.0002 0.0000
3544 8563 3.40% “ 0,040 0.00068 0.0000
SSES 5346 <. 80% 0.040 0.0008 0.0000
T 3567 7.70% 0.040 0.00064 0.0000
5367 5568 b.40% 0.030 R 0.0603 0.0060
JE4B 55589 10.60% f.080 .. 0.0018 0.0001
3349 3370 9.70% 0.130 T 0.0042 0.0002
3370 3571 10.70% 070 T 0.001% - 0.0000
3571 3372 10.367% 0,060 TITD 0.0011 © 0.0000
5572 8373 9.90% n.210 ST 0.0094 - 0.0007
38773 5574 9.10% 0.040 Co 0.00084 0.0000
3374 2373 8.30% .040 0.00064 0.0000
873 3574 7.00% 0.030 0.0003 0. 0000
3574 2377 7.70% "0.030 : 0.0003 0.0009
57 3378 3. 80% 0.030 0.0003 0.0000
5578 3379 4.20% 0.020 . 0.0002 0.6000
5579 9380 b.50% 0,040 T 0.0008 - 0.0000
3380 5581 3.20% -0.020 LI 0.0002 0.0000
3381 5382 6.607% 0.020 -7 0.0002 0.0000
3582 3383 7.50% 0.030 0.0003 0.0000
53383 5584 5.20% 0.0z0 77 0.00022 0.0000
5584 5383 4.30% 0030 L D.0003 0.0000
5383 5384 4,10% 0.230 7 0.0110 0.0009
3584 5587 4.40% 0.030 0.0003 0.0000
5387 5588 4.20% 0.220 0.0102 0.0008
3588 5389 3.10% 0.010 0.0001 0.0000
5389 3590 2.90% ~0.030 " 0.0003 0.0000
3590 5591 3 40% 0.030 0.0003 0.0000
3391 9392 10.00% 0.030 0.0008 0.0000
5392 3393 10.00% 0.040 : D.0011 0.0000
5593 3394 3.10% 0.030 0.0003 0.0000
5394 3593 8.90% 0.030 .. 0.0008 0.0000
5593 85%¢& 7.80% 0.040 -~ 0.0006 0.0000
3394 3397 7.60% 0.040 0.00064 0.0000
3597 3598 6.30% 0.030 0.0003 0.0000
3598 3599 7.10% 0.030 0.0003 0.0000
3599 3600 &.460% ¢.020 0.0003 0.0000
3600 3401 4.90% 0.030 0.0003 0.0000
3601 3602 6. 307 0.030 0.o0008 0.0000
36072 3603 3.70% 0.030 0.0003 0.0000
3603 3604 3,107 0.010 0.0001 0.0000
5604 34605 4,80% 0.030 0.0003 0.0000
3605 &G4 7.20% 0.030 0.00073 0.0000



8., Blanco Navajo 23_1 8§ SE Sec 23 724N RS8N

Se0b 3607 B.20% 0.040 G.0011 2.0000
227 a0z 8. 3C% 0.030 a3 25000
- Zane 6. 480% 3.100 2.0G027 TL2001
207 SE-BRY &, 204 - G. il 0.0002 G. 0006
Teu Sall & TUA - 8,030 D.00G3 Iy
Toll a2 £.80% 0.736 2.0003 2.0000
Sell Sai3 6.007% 0.020 0.06G02 U. 0000
SELT SLtis S.80% 0.020 0.0002 2.0000
S6l4 5613 &.40% 0,020 0.0002 0.0000
5615 5614 4,504 - 0,020 0.0002 0.0000
CORED INTWL AVE: 4.79% 0.073 0.0039 2.0008
NET PAY AVERAEBE: 7.89% 0.042 0.0017 0.0001
TOTAL GROSS PAY: 164 FEET NET PAY > &% T 44 FEET



S. Bianco

2s I2TTOM
23T iIia
33i4 S31iS
S3is Siis
3316 317
3317 5318
5318 3319
3319 3320
5320 3321
5321 3322
3322 5323
3323 3324
3324 5323
5323 9326
33254 3327
3327 5328
3328 5329,
5329 5330
230 3331
SRR 9332
5332 3333
5333 3314
3334 3333
9335 3336
3336 9337
3337 3338
333 9339
3339 9340
3340 3341
3341 33742
3342 3343
33473 5344
3344 5343
S5I43 5346
3344 3347
5347 3348
3348 3349
3349 5350
3330 5351
3331 33132
3332 33383
5393 5334
3354 5333
3138 5334
33%é 3357
5357 3358
3338 5339
5339 5360

2%-3  NW S5W R8Y

#% DVERBURDEN &% KLINKENBERG##

VALUTS4s

MexIiUM EFFECT

IR PETMEZEILITY

SZEESITY O iMILiInaRpve!
PR .08 73001 J.3000
1.70% 2.0190 0.0001 0.0000
.89 .00 0.0001 0.0000
&.06G% 0.010 0.0001 0.2000
1,20% .00 0.0001 0.0000
1.30% 8.91¢ 0.0001 0.0000
2.607% G.010 0.0001 0.0000
1.30% D.otLo 0.0001 0.0000
b.60% 0,010 0.0001 0.0000
2,BO% 0.230 0.0124 0.0012
0.60% 0.010 0.0001 0.0000
10300 0.010 — 0.0001 - 0.0000
1.90% 0vo10 T 0.0001 0.0000
1.30% 0.7%0 : 0.0B93 " 0.0263
1.70% 0.010 0.0001 0.0000
2.30% 0.250 0.,0128 0.0012
3.00% 0.010 0.0001 0.0000
3:.90% 0,010 0.0601 0.0000
3. 40% 0.0190 0. 0001 0.0000
3. 30% 0,010 - 0.0001 0.0000
3.704 0.340 0,0213 - -0.0027
2.80% 0.300 B 0.0L72 0.0019
2.90% 0.060 0.0011 0.0000
2,30% 0.030 0.0008 0.0000
3.40% 0.010 0.0001 0.0000
4,40% 0.100 0.0027 0.0001
4,30% 0.010 0.0001 0.0000
4.50% 0.010 0.0001 0.0000
&.10% 0.030 0,0008 0.0000
b.00% 0.040 0.0004 0.0000
2.30% 0.060 0.0011 0.0000
8.00% 0.150 0.0033 0.0003
&.90% 0.080 0.0018 0.0001
7.20% 0,030 0.0008 0.0000
6.90% 0.060 0,0011 0.0000
§.90% 0.070 0.0015 0.0000
7.20% 0.610 0.0373 0.0132
b.BO% 0.010 0.0001 D.0000
3.70% 0.010 D,0001 0.0000
1,200 0.0i0 0.0601 0.0000
2.20% 0.010 0.0001 0.0000
3,304 0.110 0.0031 D.0001
3.00% 0.030 0.0003 0.0000
3.30% 0.090 0.0022 0.0001
3.70% 0.010 0.0001 0.0000
3.30% 0.010 0.0001 0.0000
3.20% D.010 0.0001 0.0000
30107 0.0t0 0.0001 0.0000

EXHIBIT

70
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31483
5464
Jah3
5466
3503
5506
3307
3508
3309
5310
53911
5312
5313
5314
5515
3816
5517
SS1s
53i9
352¢
3521
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3524
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10.70%

0.19¢
0.120

-0.0%0

0.030
0,030
0.040
0.120

- 0.030

0.040
0.010
0.010
0.390
0.130
0,140
Q.0302
0.030
0.130
0.130
0,080
0.120
0.070
0.120
0,120

¢.0001
G.O0o1
0,0001
0.0001
0.4001
0.0001
0.0001
0.10352
0.0001
0.03592

0.0027 .
S 0,000
0.0Bi8

0.0001
0.0001
0,0002
0.0047
0.0018
0.0042
G.0015

0.0233

0.0013
0.0202
0.0379
0.0036
0.0022
0,0003
0.00032
0.0006
0.003&
0.0003
0.060056
0.0001
0.0001
0.0344
0.0042
0.0047
0.0003
0.0003
0.0042
0,0042
0.0018
0.0036
0,0015
0.0036
0.0036

<
<
<
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0.0000
0.0000
0.0000
0.0343
D.0000
¢.0138
0.0001

9,0000
- 0.0230

0.0000
0.0000
0.0000
0.0002
0.0001

00002

0.0000
0.0032
0.0000
0.0023
0.0306
0.0002

0.0001

0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0120
0.0002
0.0002
0.0000
2.0000
0.0002
0.0002
0,000
0.0002
0.0000
0.0002
0.0002
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3590
3991
5532
3853
33354
35838
934
3557
3538
3339
3560
3561
3362
35673
5544
3363
CORED INTVL

1
Y

[ I Y I O I S IO |

Che JURES I 5 § RN B ¢ o8

AT R IR an th o b (LA N
0 OLEN L g N g U sl O
A GGl Lot

O~ €6 ds 04 b=

3537

5348
3549
3550
5351
5352

- 5553

3354
5558
35356
9557
5558
5359
5540
53641
55642
5363
3564
5565
53564
AVG:

NET PAY AVERAGE:
TOTAL GROSS PAY:

(8]

W~y 0 00 m|0~a)nn-qlm SO D A R D03 B B U e OO Cd O U (e

-4 o
IR [a3]
<
>z

2054
DYA
L00%
LO0%
Le0U
004
LA0%
L20%
»a0%
 30%
L 70%
+ BO%
0%
904
»00%
207
2004
70%
BO%
LS50
 20%
0%
. BOY
. 70%
40
004
307
«30%
8.40%
7.10%
&.70%
6.30%
&.10%
3.07%
§.017%
142 FEET

T24N RBYW
0.040 G.0004
TLOIN IANRRARALAIS
0,030 Crawe
%,?;? ﬁ,%ozf
L Q.200%8
2.238 G.3G33
S.010 000061
¢.03C 6,352
0,196 0.0079
0,080 0.,0018
0.040 0.0008
0.050 0,060608
D.04G 0.0011
0.030 0.0003
g.010 0.0G0Yr -
0,010 , 0.0001°
0.010 0.0001
TG40 0.0006
0,040 0.00046
0.010 0.0001
0.010 0.0001
0,040 0.0011
0.030 0.0003
0.020 0.0003
0.040 0.00084
0.0350 0.0008
00010 - 0.0001
0,030 0.0003
0.030 0.00032
0.030 0.0003
N.030 0.0008
0040 0.0006
0.110 0.0031
0.020 0.0002
0,030 0.0008
0.040 0.0004
0.030 0.0003 -
0.030 0.00023
0.020 0.0002
1.800 0.3622
0.0964 0.0074
0,118 0.0101

NET PAY » &%

vvvvvv

0.00606
0.000!
0.0006
0.00060
0.0000
0.0000

0.0000

0.0000
0.0000
¢.0000
0.0000
0000
0.0000
6.0000
0.0000
0.0600
0.0000
0.6000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2445
0.0027
0.0032
31 F

E

o
-

-
{



South Blanco Fadaral 24-7 SW NE Sec 24 T24N KRB

‘#%CORRECTED PERMEABILITY VALUES#% .

MANEQLTE COTCONT MQ‘{TMUIA gcsorT

DN T ER VAL SGRE FERMEABILITY
TIF SITTIM BTEIEITY VMILLIZARIVE
IeT: 42 9.8C% g.018 2.8030
2212 S2EC Ueali VIR 3 2660
34T c434 1.30% 0.010 0.0000
SR Sat:s G.I0% 2.010 3.00600
34I3 544 0,90% 0.010 0.0000
5454 547 1.90% ) 0.01¢C 0.0001 0.0000
347 S48 1.36% .60 0.0710 0.0184
5438 5439 0.907% © 0,080 0.0018 0.0001
54:9 34k0 1.80% 0.010 0.0001 0.0000
3460 3441 1.00% 0.140 0.0047 0.0002
S4b1 5462 1.30% 0.020 0.0002 0.0000
3442 3443 1.80% 0.010 : 0.0001 0.0000
54463 5464 3. 2004 0,830 0.0608 0.0144
S464  TUS44T TUTUTTILTON T C0. 140 0.0047 -0.0002
(5443 LT . B.R0L 0.21¢ 0.0094 0..0007
S44b 3447 9.90% S 0.340 0.0235 10,0032
54467 S4b8 2.10% 0.170 0.00668 0.0004
5468 S469 2.90% 0.070 0.0018 0.0000
469 5470 7,304 0.210 ¢.00%4 0.0007
5470 S471 7.30% #.340 0.6213 0.0027
471 5472 9.70% 0.440 0.0330 0.0034
2472 3473 6.20% 0.170 0.,0046 0.0004
3473 5474 6,004 0 0,110 ' 0.0031. -0.0001
3474 3473 2.80% T0.060 C 0.0011 0.0000
S473 5474 3.70% 0.030 0.0008 “0.0000
5474 3477 3.50% 0.390 ' 0.0249 0.0039
5477 35478 3.30% ¢g.010 0.0001 0.0000
3478 3479 4,20% - 0,080 7 0.0008 T0.0000
5479 3480 3.80% 0.010 0.0001 0.0000
3480 3481 4,30% 0.030 0.0003 0.0000
J481 5482 3,904 0.070 0.0013 0.0000
3482 5483 3.10% 0.010 s 0.0001 0.0000
5483 484 2.70% 0.140 0.0047 0.0002
5484 J485 J.60% 0.0460 0.0011 0.0000
5483 3484 2.00% 0.010 0.0001 0.0000
CORED INTERVAL AVG 3.79% 0.134 0.00B4 0.0015
NET PAY AVERAGE: B.46% 0.271 0.0137 0.0019
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33 71.% 0.06 6.5 10.7 £1.5 ® 1 sy 53 -
6L 2.5 6.2 8.k 36,5 FLE Gl o
&5 2.5 .02 9.0 2.2 #be eir ) “
&5 0.5 C.12 2.2 2i.7T 32,2 cin | u : ]
67 75,5  €.21 1p,2 2.3 M1 sl n
& 76.5  C.16 2.5 37.9 6.2 il "
57 77.5 C.10 1ol 3.7 2.6 iy "
7 7.5 Q.05 11.5 0.0 3.9 oil "
71 Z.0 C.02 2.8 17.2  €7.2 (i1 n
72 &7.5  0.05 9.3 37.7 3.8 cia "
73 1.7 C.0% 7.3 3%.5 Fo.5 0 Gia a
7l c2.2  C.10 2.5 3.3 5718 da n
~c 3.5 0,06 7.9 22.7 85,7+ " ’
76 0re. 572045 CL12 €.5 0.6 CC.2 w u

{

"y REFER TO ATTACHED LETTER. OFF LOCATION ANALYSES—NO INTERPRETATION OF RESULT

INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.

{2)
1}

These analyses, opinions or interprctations are based on observations and materials rupplied by the client to whom, and for whose exclosive and confidential «
this report is made. The interprerations or opinions expressed represent the best Juum:nt of Core Laboratories, Inc. (all errors and omissions excepted): bo
Cure Laboratores, Inc. and 1ts officers and employees, assume no responsibility and make no warranty or representations. as to the produocuviry, proper operation
or prontableness of any wl, gas or other mineral well or sand in coupection with whica such report is osed or relied npon
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CORE LABORATORIES. INC.
Petrolenm Reservoir Engineering

DALLAS. TEXAS
Cormpany b —=uCo Formadon LRI Page__ 2 of N
Well Jumn 1 Cores THa, Qe File_ = -=3-372
Field THafcav Drilling Fluid_T%hcr Zoe Tipnd Date Report__Caxt 1=
County Fio “xrits  Stare llotilerToo Elevation rACRIAND) Analysts_ T ot mont
Location Rt vl N o Remarks Sriee A1
CORE ANALYSIS RESULTS
(Figures in parentheses refer to footnote remarks)
RESIDUAL ‘
sAMPLE DEPFTH PERMEABILITY POROSITY SATURATION | PROBABLE
rUMSER reELT MILLIDARCYS rercENT ot ToTaL PRODUCTION R EM ARK S
7 - WATER
e vYOLUME 7# POAK % rORE
T7 57C5.¢% 1.3 7.7 11,7 78.6 = 51ltctene
78 gs,c C.10 &.7 10,1 65,7 % "
79 <7.5 2.3 7.5 16.0 76.0 u
66 D 0.19 0.7 7.5 B0.6 + n
7 ~ o . - .. . -
61 ue,rk 0.03 Ca7 14,1 6L.9 * L1 gHiy ss
82 o .05 10,5 298 L7100 o= n
-~ \ 133 ~ fet
83 S5 (D)) 125 v 2.0 L9, : "
6L 9z.c €.16  10.h 2.8 57.6 4 n
85 93.5 0.25 2.1 .4 7. % "
~ 3 - - ’
06 9‘-:05 ':).OS CQD ..LE.O 77.8 * o
~ z -~ - .
07 9/., 0'03 9.3 )‘oh 71.0 w ].l\.a tC"’
38 95.t c.11  1%.4 20.2 {9.3 i "
89 97.5 .06 1.2 29.L 52,9 * u .
~ V4 d ~ . -
90 9%.5 c.06 9.3 7.1 Ei. 4 £1 chiy es
ld -
91 o0, .05 10,0 27.0 L7.0 L1 "
- ~ -
92  zLro.s .05 12.7 27.5 EC.2 i1 Y
93 c1.5 c.05 12,0 23.3 Fk.l ia u
oL gLo2,5 .07 12.3 25.2 g8L.2 Gil B
bod g ~ - P e - Iy~ 1 - e - - - . - - - -
Zene 5753 o 777 = I.or.—x-o’*hu wive dusz to 1ot zowmn, bul ciould not e inelvdcd ima cio, Zction
attzomzt cun U biph wator zotasotlornc,
Zone 57723 te 702 - HIl1 jror':uc-:, 0il =fter Trac,
Zone 5713 to E7I0 # lon-proluctivc duc to lowr zerty bubl sbould mot e included in a cemrletion
attennt que t- hith vater sotrriicns.
Zone 5797 to 5lC3 ~ Uill sroduce oil aftc: irac, il worc reciion whith like choratiorictice is
rocoverzsd in th.e nett, core.
1
»
NOTE:
(®*) REFER YO ATTACHED LETTER. (2) OFF LOCATION ANALYSES—NO INTERPRETATION ~— -

(1) INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.
These analyses, opinions or interpretations are based on observasons »-~*
this report i1s made. The \nlcr‘przuuonl or Anmeo—c

Core Laborz(ones lne 2= -
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" CORE LABORATORIES. INC.
Petrolenm Reservoir Lngineering
DALLAS, TEXAS

Company___l. S8 ~ Formaticn Zo%tny Page__ 3. of 2
Well _ren i : Corcs a, Conv, - File  nP=2-277

Tieid Ladgay ' Drilling Fluid__:=%ox’ Rare ingd _ Date Report_Seoh, li,
County Die Aymaiha Suate Mo Vovwdicd  Elevation 733 BT Analysts_ CGIi=tT=044

Location___od~ T2 W71 Remarks Cevicp bl

CORE ANALYSIS RESULTS  PRELIIINARY REIORT

. 3 )‘.L\innc\‘ R
(Figures in parentheses refer to fooinate remarks)

/ 2.- A I3 RESIDUAL ’
e | reer aritioancys l'fl'.ii',',' T r | ST meeevenren | mEM xR
™ " % vo;uu‘:“.‘,“ rone %"*j::f! 7 4

95 5805.5 0.07 7.3 16.5 49.4 Oil

96 06.5 0.03 5.7 15.8 67.4 0il

97 07.5 0.03 9.3 33.3 46.3 0il

98 08.5 0.1l 9.7 38.2 44.4 Oil

99 09.5 0.41 9.5 32.6 47.3 0Oil
100 10.5 0.17 9.5 32.6 47.3 0il

101 through
t12, from 5811.5 through 5822,.5 non productive-high water content.

113 §¢23.5 0.24 13.4 ©25.4 32.1  0il
114 24.5 0.12 16.1 31.1 23.0 Oil
115 25.5 0.1l 15.1 30.4 21.8 Oil
L1é 26.5 0.10  13.9 35.2 17.9 0Oil
(17 27.5  0.16 11.7 41.8 26.5 Oil___
(18 28.5  0.08 15.2 30.9 22.4 Oil
119 -~ 29.5  0.07 10.5 33.3 18.1 Oil
120 30.5 0.07 10.2 32.3 38.2 Oil
121 31.5 0.07_ ___9.3_. _ 35.5 _37.6- _ Oil.
122 32.5  6.07 8.5 36.5 48.2 Oil
123 33.5  0.15 9.0 - 34.5 43.4 Oil
124 34.5 1.0 Y 9.8 37.8 41.9 0il
125 35.5 (f. > 8.0 15.0 56.2 Oil :
126 26.5  0.27 10.6 33.0 34.9 Oil
127 37.5 3.2 . 1l2.1 38.0 25.6 Oil
128 38.5  0.10 11.8 35.6 38.0 Oil
129 5839.5  0.25 11.0 38.2 31.8 Oil
130 through

i36 from 5856.5 through 5862.5 non productive-high water content
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SAND LIMESTONE E CONGLOMERATE | 0.9 CHERT @
VERTICAL
COMPLETION COREGRAPH
PERMEABILITY 0—0 TOTAL WATER o—o0
TABULAR DATA and INTERPRETATION 5 4 3 2 1 8 80 60 40 20
i ue N POROSITY X---x OIL SATURATION x---x
i FEEPEYTH P:gf‘ é’o{: % POREL SPACE PROO PERCENT PERCENT PORE SPACE
2z 2 | o |Iou 40 30 20 10 O 0 20 40 60 80
o ] , 5301
i . - —— T —
| R
! - -
2395
‘ , N el 111
2| 97=98 | 0.05. 6.2]40.4.45.1 AR = = RN T
31  98-99 0.06 | 5,942,347 .4 KK = = NI [
|4 _99= 0.09 | 7.4.40.6!29.6 K1e s400 RN WHTIRS
5.05400-0L _{__ 0,09 | 7.0£4.3;27.2). . LIS~ NN
|61 o102 | 0.06| 7.343.8/32.8 o1 S NN B
f s e - \ o
7L 0203 | 0.8 7.2!45.2.2..2. . T 19 .-QES:A;}F &3,
B] 0304 | 0.2 3.9/33.2/53.7] SR I > RN
[ 9| 04=05 1.2 | 9.1138,7,29.7 e 5405 NN AS)
10 __05-06_|  0.07 | 6.1.41.0l36.0 A0 = RN [ €
114 0607 | 0.7 7.842.0/30.7 i X1Q = NN L L
112 | _07-08 | 0.09| 6.9|44.9/47.9| _ A0 - — - RN
13| 08-09 0.50 | 6,0|35,0[46.6 = AN L LD
141 0%-10 0.02 | 5.8(21.4 69,0 5410 RNNA I
115]_0-11 | _o0.02 |_5.8[21.4!72.4] __ LEP N
16| 11-12 0.17 | 6.2 1425 74.2 Xg--—- ~~:>4 !
y y
117 ] 12-13 | 0.03| 6.5/15.4.72.3) (S0 S AL 0
18| 13-14 | 0.05| 6.0115.0{73.4; _ I ! JE0 e Taoalhalll NS4
19 | 14-15 0.72 | 3,613,958,2 QX 5415 NN .
1201 1516 | 0.05] 4. 9411..3471.5 i Mg\ 0} 2
' 17_1__0.02 1 8.7138.4177.0 41— — R AP |
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| ’ | - -
i ] | il
i ] Il -———H
| _
; 5550
— ’ { i 4 :_:
| -
| - -
38 | 5554=55] 0.2 | 6.0/ 8,2 75,0 K0 5555 NX
391  55-56] 0.06 ! 5.7]8.8.77.1 XQ-- —-RA[RI
10 | 56-57 0.01] 6.4 7.8.72.4 Xp-— - R ]18
Jal 57-58 | 0,07 6.5|13.861.5 AR~ —RRl LT
2 58-58.3 0.01 | 6.3 1443 65.0 A 1 N9
* 5560
ik
! ‘ 5565
e
1
- 1 1| DRILLE
j U DS ’.,‘1 ; .
43 | 5568-69 | 0,47 |10.4]30,7.28,8 AL NN
VA 69-70 0.49 111.01(32,7 23.6 AL 5570. W j\' A
45| 70-7L| 0.29 | 8.1|35.8133.3 LR 7" NN |
46 TN-72 | 0,091 9.3139.7.33.3 U T RN
47 | T2=73 | 0.07 | 6.1 4heh A4 et TR = R
48 7374 0.09] 9.0038.930.c i __ | TR — RN A1
49 =75 0.09 | 6,5]32,2 49,2 A0 5575 NNYMAL LS
50 | 7576 ] 0.09 | 5.6]21.4.60.6 A0 T N
5| 7677 0,25 | 8,0[21.2 43.7 A Xol- - Rk
2 | 77-78 | 0,26 | 8.0)33.8 38,8 A8l -~ NN
53| 78-79 | 0.01 | 5.0[17.9:58.00 L AR~ RN
54 | 7980 | 0,03 | 7,2133,4 43.1] X[ 5550 _RONN
55 80-81 | 0.02 | 6.8|31.0/53.0 S | 2l - — - NN
561 BL-82 |  0.01.| 3.6 [25.044.5| R THHTH S AR
57| 283 | .01 | 4.6015.:2(51.0| | ___ HHHHRE = R | [
58 B384 | 0,02 | 46 17_,.4;(65,.4 Naweg B4 NP = R o
59 | 84-85] 0.01 ! 5,11 a,8l8., D ceac LHQTI]




o Bo=dl | Ve« | 4a0 (17764 LYk . e i | . . 1. |
9| _84~85 ] 0.01.] 5.1 9.8'82.3] ‘ l 1
0 85-86 | 0,02 | 4.9 (10.2|81.6 |
1|  86-87|.<0,01 | 5,616,073,1 | H
21 s7-g8| o0.02 | 6.9160:522. L W I
31 8e-89 | .01 [ 22218625, . L] W L
4L B3=30 | 0403 | 2.8 2540 Tied i JESERRENREE AN N4 i :1Ir}
S -90=9h L 0.04 137089 560 I N N1 th
B Gie%e , 0.0z , 5.1 40_._6_.;3_5.5 I L Sl w\\:' T
7| a-03| 0251 6.51.3055.4] I 7 A |
8| 93941 0.05 9.4.22.9.37.2 L i SRR
’9 94=95 | 0,05 110.033.3/33.3 \i;é 95-525-- :\\:\\
0 95-96 | 0.02 | 7.2 28.2|50.0 AL S \\:::: :
1.l 96=97 ] 0,03 | 5.3/30.133.9 : T 5:5::: N
2 97-98_ | 0.07 | 8.3 134.5 48.2 i \ ; B
) 98-99 | 0,11 | 7.4 141.9 1446 4 q- = A N
; 99-5600 1.0 | 8.8 137.5137.5 _ T _56.30' :w\w K
75| 5600-01 Q.09 | 8,4 32,1 42,6 : HHHHHH w*(wap_.. - -'E::“:: 3
76 | 01-0R | 0,01 | 7.7135.0/50.6| - - a<<>'--——-§:tg-“) /
¢ 02-03 | 0,01 | 5,4 25.9[72.00 . | H s & R
78 0304 | <001 | 4.8 04a5i75.00 -+~ “litl UL A b
2 5605. NN
79 | 5604=051 0.02 | 7.2129.2:52.7| T AT
301 05-06 1 <0.00.} 6.3R25.4,57.2. oo jHUHE ___i_iu-_c... SRR
BL |  06=07) _0.01 | 6.930.4 52.2 . , 3 >-'-'—’-"‘::§::\
32 4 O7-D8|__0.01 | 7.6127.6i55.31_.. o — 4 :EF"‘ X ——Ei:tia ,
33 08-09 | 0.0l | 6.7|23.8]65.6] _ ) S AR
34 09-10 | <0,01 | 6.123,064,0 X >.56_1_9. \~\Q~
851 10-11|__ 0.02 | 4.4[27.2|L5.5 ) = R
86 | 11-12| 0,07 6.1119.,667.2] | ___ _ |l TN o\r;(
S7T4_12-131 0.4 | 5,920, 3l°7 8l —{|HH ‘)K - '.\:55:“ <
38 | __13-14| _0.02 | 4.4|27.2:56.8) | HUTHHL T L 4 5_.15_;%{ +
89 14=151 0,02 | 5.4 9.2(83.4 Sl B
0 |___1516| 0,03 | 6.4 3.1 sa 9l . . | | MP ;-"-—:34%! g il
a1} 16-17{ . 0.01 | 2.4 8 3 50.2) o - MU s Wl |
92___._3;7:.“1-3__4_.__C)_._Q:L_lr,.ﬁhl_1 Ba< _1 o e = 'H TULHE ﬂﬁ}z - — - N |
93] 18-19| 0.01 ! 7.8! 6. ,4.7_,.2, AR e A - oo T
A 18-20 D03 ] 7.8 6.Ai68.0 T 45' b-'——-.-'-%_[
95  20-21| 0.0L] 6.5/ 3.1}86.1 T ‘ >‘~—.“—T§~xg
% | 21-22 | Q0,01 | 647]10.4]7%.1 Ry
97 | 22=23| 0.03 | 6.0{11.7 76,6 o A i-'—'-_-—'-—-s:\}
9812324 | 0,07 | 7.6({15.8|69.6 o i cr"'?"':::k
99 24=25 0.23 | 8.017.5i66.2 / 56:5 N\Q
1 25-26 | 0.10 | 9.3(31.2]40.7 ] STir TR AN |
101 26=27| 0,07 | 2.0|30.0{43.2| paca § H/-1d SURERR AN T
102|  27-28 | 0.02_|_9.8|37.6]39.7|. ] J > _._._.T::::: |
103|  28-29| 0.02 | 6.8136 6 .




B9 1i-15] 0,02 | 5| 0 8an] UL
0 | 1516 0.03 | 6.4] 3.1,86.9 I
Gl 16171 0.01 | 2.4 8.3:50.2] A I
2 ;_,;17-;'.8 - 0.01 6.1; Ben E3,4, i ”Ii il J-J
93 124191 0.01: 7.81 6.4.73,2 P TT
91 vopnl non ' oggslegr g :, <SHIHIIHE
95| 20-21 o.01J 6.5, 3.1.86 LTI
96 21-22] 0,01 6.7.10.4 79.1 | !
97122231 0.03 6.0/11.7 76, ei'- | i T
81 2324l 0.07 |.7.615.269.6) il ’{
99 24-25] _0.23 ' 8.0117.5 6h.2 . O i
loal 25-26] 0.0 | 9.3[31.240.7 =N el
1101 26-27 (07 | 2.Q[30.043.2_ ____ I AN N S R ‘
102]  27-28 | 0.02 | 9.8/37.6]39.7| $ M_}P’
203 2829 | 0.02.] 6.8/36.7 42,6 _ %] % LA
11 29-301 0,151 5,2113,4165,6 R 5630 ) I‘:

105, 30-mn| <0.01] 7.[29.755.00 1 K9 — RN L
1206 31~ 0.02 | 6.7(31.3/59.6 X0 = RN IE ] |
107 R=33| 0.2 | 5.11%4 78.5 . 10 - — - NRMAK

108] 32341 0.04 | _4.3[27. 9;58.0 I . AR = ARNDALAP
1109]  34-35| ©.01 | 6.0]20,0.71,6 X[ 10 5635 NANXQ
'110] 3536 0.01 | 5.3[17.0,71.6 AP--—: - A K

11 %-37| @.00] 5.7)15.876.0] | 10— N CQ

112l 37-38 | 0.01| 5.8[12.1,76.0 A6 = NI ||

113 38-39] 0.04 3.1 29,0T33 2 | X - IR LR

114 39-40! 0,01 | 3,9012,8!74,2 D 5640 | T
1115 40-41 | 0.05.|_6.2.19.4]64.5) Ag = NP

116] 4142 |  0.07 | 7.0120.0/64.2 X 1¢] - — - RINX Lo
1170 42431 0.03 | 6.1|14.780.4 1R = - KRR
1118l 43441 0.07 | 7.0120.0[67.1 X = RN

119,  44=45! o.04 | 5.3] 9.2'8,.9 MQ 5645 RKY]
120 45-26] <,01| 5,413,0]81.5 O \\Ys
121 4647 ] <0.01 | £.0]17.5/72.4 X9 - .‘.::Z;ia'.g

22| 47-48 | <«0.01 | 5.4016.7]76.0 - — - RKd

123  48-49] <0,01! 5,6] 8,9/71.6 X -— RN

124  49-50| 0.07 | 3.0|16.7!70.0 ) 5650 NN IO

125]  50-51 | <0.01 | 5.010.0[84.0 XD~ - NAPH

126 s1-2| <©.01] 5.4[12.961.1 K-~ 117

1270 52-53| 0.6 5.3[13.2]79.2 e — N

28] 5354] 0.01] 5.1]13.7.€0.3 - — R

1290 5-55] <«0.01 | 5.0/10.0/80.0 41D 5655 RO

30| 5655=561 0.05 | 5.3]/13.2!79.3 X - — - NIKd
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CCRE LABCRATORIES, INC. \V

WELL_____ M, 1 PERERAL ELXINS = . . ©OAYE orF. _11/23/437 ENGRS.__WJC. K
FIELD_____ WILDCAT ‘ o FORMATION GALLIP . . ELEV 6988' GL

COUNTY_____RIO ARRIBA _____ STATE. NEN MEXX, DRLG. FLD. QIL EMULSION __ cbnzs.__DI.A)DHD__-
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_2|_60-61_)_ 0.0 s.3]u (1ol o _ _ J ! ‘ r L{
}_J..,il;ﬁl--_ﬂ;lLJ. za.:.{,u.; - LU |
1.4 82-63 | 0.07 |_8.1/19.9/63.0 BN, | ‘_{ 1]
| s | &3-66_|  0.07 ] 8.7]21.165.5 UL - B! 1
| ket 0.08 | 7.2i23.2/63.0] SN LA
7. 65-66.1 0,061 8.4.21,5/61.2 e B Q"“:E IR RAEES
| 8| 66-67 | 0.07.] 8.2{26.9|38.5 I ﬂ | ’EI NI T
' ¢ 4763 | D.0%; 7.2:25.0.5%.9 L Rip et .
68-49. _.._QJ‘S_;_J.L.ZDiI;&hL | oo R sully
11! £9-70 C.04 0 7.9/22.868.3 f‘_; a0 R LF
12 7071 | _0.04 | 7,0/17.2/74.3 ! KU o RRMA
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CRE LABORATORIES. INC.
Petroieum Reservoir Engineering

SNAl D o AS TREVWAS
—- CALLAS, TEXAS
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1.0 8.1  L7.0 Lk.5 041 " = e, T s —
C.23 10,3 20,h 50,5 o0il L , S
8.16 8.8 36 36k o0i1 " \_- T
26.5 0.8 8.9 28,1 36.0 0i1 o RGOS o
5 * ' ]
¥
3%

| oad
O
na
38
¢ ¢
w U
[ Y)
\n
L ]
O

2
W
!
*

Wl

by Contimorta® 7237 02, Tormadon Ozl Page_ L of 2
> Sozerg-rederal C-1 2471 Dia, Conv. File  3T=3-297 FI
“AlZcat ‘ Drilling Fluid__Water 3ase :mg Date Repore_ L2/ 18/56
7 Sarndeval Spore e llex. Elevation 7038 7 Analysts il SE
Lcation Sol-pu-mr Remarks Service ¥ L (Crelininar— Jenort)
CORE ANALYSIS RESULTS
(Figures in baremtheses refer to fooinoie remarzs)
o oee | f f AromaTio i |
SAMPL { PERMEABILITY POROSITY SATURATION | PROBABLE
NUMBSER | FEET J MILLIDARCYS sERCENT | ofL ToTaL | FnonucTio i REMARKS
| i % voLumz T rore | on seng | |
1 £310.5 C.18 & o 3L 27,3 ol Ss, sli shly
2 1.5 C.51  1C.5 ¥l /.1 0il "
3 12,5 C.17 Te5 37.h 3L.7T 04l " o -
i 13.5 C.C9 8.8 37.5 2.5 011 "
5 L3 Co51 9.9 32,4 30,3 o0il "
6 1.5 C.16 1,2 33.4 31,4 011 n
7 Se5 C.71 7.4 27.7 36.9 0il t
& 17.5 0,13 6.1 25.0 Lo.6 0il u
9 18.5 1.0 1C.3 37.0 33.0 Cil "
7.8
9.3
=4

[
RRELR
PN NN
\nt:-\umP
* s » ¢
[VAURVE R V2 QAU RRV, |

0.12 Se 9.1 56.4
28,5 0420 1C.83 15.7  76.9
0,17 11.0 1c.9 8l.9

LB L
N
-3
[ ]
Ui

Shly ss
Sdy sh

ny
O
\n
Ul
W
[
.

w

Interval 5310-27 characterized by lower than normal porosity for cil-productive
Gallup ss, but favorable fluid saturatbns in this zone indicate
that scme oil may be produced after frac.

Interval 5327-33, where sampled, has high water saturations and/or low porosity.
This interval should be cxcluded from ary complction attempt,

NoTg:
(*) REFER TO ATTACHED LETTER. (2) OFF LOCATION ANALYSES—NO INTERPRETATION OF RESULTS
1) INCOMPILETE COQRE RECOVERY—{NTERPRETATION RESERVED. o o
AY . . . .

“ese analyses, opinions or interpretations are based on observations and materiais supplied by ¢ © \t to whc  and for whose exclusive and confidentiai o
report 18 made. The interpretations or opinions expressed represent the best judgment of ~ ‘boratori - Ine. (ail arro 3 ;gd:x;!gn;rgx:meﬂi
T.aboratories, [ue. ang its orfficers and employees, assume no responsibility and make no wa . reg" ‘At “opon. B ik ,p, o1

tableness Of any oii, gas ar other muaeral well or sand in comnection with which sach : wed ot : Tt

. N f ) ) -7



FORM F.g

CORE LABORATORIES. INC.
Petroleam Reseevoir Engincering

DALLAS, TEXAS

- -~

N rvncde L e = T DS " - - AT T gam . <
Company 2 CERSTe s e T Formaton e Page S __of ¢
wr L Rocers-rederal -1 e Tiamend - TPL.707 7o
rall Cores it Tis S
Fieid Drilling Fluid Date Report__
County, State Elevarion Analysts
Location Remarks
CORE ANALYSIS RESULTS
(Figures in saremtheses refer io fooinote remaris)
i i RESIDUAL ]
SAMPLE ‘ CEPTH PERMEABILITY l POROSITY | SATURATION l PROBABLE ;|
NUMBER FEET MILLIDARCYS PERCENT | oIL , TOTAL | PRODUCTION i REMARKS
‘% vorume Yo pork q;v',:‘:::! !
[} e i vy -
21 S5L21,5 C.C9 Se2 22, Y # Shiy ss
22 22-5 COOB }.L.S lgo : 7305 = "
23 23.5 Co20 1.5 29, Lh.3  ciz Ss, s1i shly
- a :
2L 2L.5 0.17 11.2 29. L3, 8 oix "
25 28,3 1.0 12.7 29.9  9.L  ¢il "
26 26,2 Cel3 12.5 2% 35.2 011 "
L - ~
27 N 2(.3 601 l-&.; - 27.» Oll &
28 o Ce55 10,3 . 2L.,3 cil "

.
1\

29 0.2% 10,2
30 3C.5 6,0 12.5
31 31.5 0.7k 11.5

N
D
.
\J

=~ O N2

PO L o L La \a W
—
[ )

32 32.5 0.23 9.1 3e B.hL ol "
33 33.5 GJ2kL .7 Se L2.0 - oit L
3k 3L.5 0.33 .2 29. k9.0  o0il "
35 3.5 C.12 e 16.

7 19

36 3¢.5 C.09
37 37.5 0.C

38 38,5 0.07
39 39.5 0.21
1O LiC.5 0.0L
L1 11.5 0.07

9

T

[ ]

MO WEDC MW HULGGW VLW O

(3]
\D
[ ]
=
&
|

L ong
[#2Y
L d

5

v
cv\nJ3 Q

3‘.9 77.0 = u
loté 75-9 - R

0\&0\030\.(}\03%'6‘

% Characterized by low porosity and/or high water saturations. Excluded from any
carrleticn attemmpt,

Interval 5123-35 eszentially oil productive after frac.

~eTE:
REFER TQ ATTACHED LETTER. (2) QOFF LOCATION ANALYSES—NO (NTERPRETATION OF PESULTS,

INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.

“yese analyses. opinions nr interpretations are based on observations and materials supplied by the client 1o whom. and for whose exclusive and confidentiai use,
is report 1s maae. Tlhe interpretatioms or nmnions expresseq represent the best judgment of Core Laboratories, Inc. (ail errors and omissions excepted); but
re Labocatories, [nc. and its oficers and emplovees, assume no responsibility and make no warranty or fepresentations. as to the productivity, Proper operation,

prontablencss of amy oi, gas or other munerat weil or sand im coamecuoan with whickh sued report is used or relied upon.



FORM F.8

CORE LABORATORIES. INC.

Peieoiexm Reservoir Enginzermy

DALLAS. TEXAS
Y T mamate AN 3T 4 LT - -
Comrany hlatsbubstnied iyt Formation Basmbiod Page___— of ~
Field iican Drilling Flui 4 atsr 3moe Lnd Date Report 12, oY asts)
County LOTIESVRL  gpape aie 2N Elevation oz OT Analysts_> 1SR
ALy ower ey : : t
Locarion Seled W7 Remarics Seyricn L { raiiadmarr lomord)
CORE ANALYSIS RESULTS
(Figures in pareniheses refer to fooinote remares)
i i | ! RESIDUAL ' '
samrLe | DEPTH | PERMEABILITY | roROSITY | SATURATION PROBABLE 1
MUMBEIR FEET { MILLIDARCYS PERCENT ll oL TOTAL | PROCUCTION ’ REMARKS
| i% vorumx % eore oz,u:::: !
b2 EET.S 005 o2 3%0h 0 InL e =iy
L3 Ghe3 D13 .2 ka3 QL2 *
Ld 3945 0% 1.3 17,3 37,1 oit -
ks Mg Qeils 1D 22,0 Wl il 5 J
o PRy Tedh 1l M.l 3T.0 21l "
7 92,7 N0 10,2 2.l LTS AR " p
L3 33 2,08 171 PRy D S U 4
4 P’ (a05 Fo? 37 k2l w
50 5.2 0,25 1zl RS B.7 o o
1 %6.7 223 W3 Tl W06 s\
52 el Dell 17,5 25,2 300 ol a §
3 W7 .38 12,7 32,3 LSS i o
5k 7743 D33 %0 1.8 88,5 = "
56 5)‘:}5.5 Q'GS 6.& z :.Co? ?503. * B
57 d f‘og 3—: ?03 :l-:é {}?.{) ® &
55 ot I 2542 M3 s w "
59 e 13 et ILh 5l "
&0 0%.5 005 6.2 WS B0 = a
61 1.5 Q12 13.3 3Z.h 2Wen Ci1d
&3 125 0,29 7.0 MmO 27,0 GAL 2
6h :0:-: De 3'-?-3 :L:.:i 3;, H }.;5’3. ? oii "
&5 .5 Celh Sed 1/, 2 &k s "
66 :E"o: 00 :-::‘ ?05 1'5'3 '\"”.:: ¥ '
67 1543 D.C5 1.2 15,7 3%5 = "
56 17,5 D35 12,3 L SLE
&9 18,2 020 m 200 B5ed G o
7": l()o: 502:‘- 11.? 2:4:1 ;:0?’ #* “
71 0.7 I8 23 22,6 L3S = "
72 252 215 77 1.2 637 - "
NOTS:
(®) REFER TO ATTACHED LETTER. (2) OFF LOCATION ANALYSES—NO INTERPRETATION OF RESULTS.

(1) INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.

Thesc analyses, opinions or interoretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use,
this report is made. The ingerpretations or opinions expressed represent the best judgment of Core Laborataries. Inc. (all errors and omissions excepted); but
Core Laporatories. Loc. and its orficers and emnlovees. assume no respoasibility and make oo warranry or represeatcations, as to the productivity, proper operation,
or probtapleness of any oil, 4as or other muneral weil or sand in comnection Witd which such report is wsed or relied uposn.
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CORE LABORATORIES. INc.
Petrolenm Reservosr Engineering

SALLAS.
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v 211 elZS P i

Field

Driiling Fluid _ LCate Report

Counrty. State Elevation Analysts
Location Remarks
CORE ANALYSIS RESULTS
(Figures in parentheses refer to foomote remares)
i ' RESIDUAL 1
SAMPLE DEPTH PERMEABILITY POROSITY ! SATURATION FPROBABLE
NUMBER FEET MILLIDARCYS PERCENT ] olL TOTAL PRODUCTION l REMARKS
[ % vorumz Yo roRrk ogk_:::! H
T2 SR8, 0 el R - 17,0 2.3 2 2, ooly
Th 22 Jel% Toid B Shl0 * "
75 2.3 oii TG4 20,2 . 57.7 # "
75 %23 & 2.2 ThnE s '
7 i T Mg 2.2 e el »
Pee] :‘6’0: TG P : 35- 2 4:.&7.:: *r i
2 ::-10:3 Sel ?‘:.A S‘,:'.f.} 4 “
80 e o o.; :‘. # T { oé * q
gl Fal deo ST ” w ) o
82 1.7 Tk Gl » *
33 2.3 .3 2.2 w &
sh 3.7 643 57,0 .
&5 Thal Bus 86 » :
o) :So: 50? “33-9 * s
87 3.7 740 EE x "
% S B0 T I :
69 ::';: i .G‘ u .2 = it
\:% 390? {).T ‘;:: -l * *
a1 el Qelt 7.2 Biie? 5 a
52 TSR W R Y 78,1 = "
23 2.7 n0s 8y 2.1
?'.: -«:-: éo-l-‘ ?5;3 = 't
= el o a7 *
36 Wil 207 Lo -
by el 2 55 *
8 NY P Vel ST » .
19 Lol deu 2Ted = *
MEY % Jo Fel 09,1 . "
pixl 5045 e02 Leals Te3 523 b "
o2 SiT TelI Sed 2.7 THed
103 ERIR oy - W W.3 78D # "
NOTE:

(*) REFER TO ATTACHED LETTER.

(1) INCOMPLETE CORE RECOVERY—INTERPRETATION RESERVED.

(2) OFF LOCATION ANALYSES—NQ INTERPRETATION OF RESULTS.

These analyses. opinions or interpretations are based on observations and materials sunplied by the client to whom. and for whose exclusive and connd:nual. ubse.
this report ts made. The interpretations or ovinions expressed represent the best judgment of Core Laboratories. Inc. (ail errors and omissions excepted) ; but
Core Labocatories, [oc. and its officers aad emvioyees. assume no responstbility and make no warraaty or represegrations. as to the producuvity, proper operation,
or prontableness of sny oill. Jas or other muneral weil or sand in comnnecuon with which such report is used or reiied upoa.
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CORE LABORATORIES. INcC.

Petrolennt Reservoir Engineering
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CORE ANALYSIS RESULTS

(Figures in poremtheses rever to fooinote remaris)

i ! | i RESIDUAL ] i
SAMPLE | DEPTH | PERMEABILITY | FPOROSITY ! SATURATION PROBABLE

! !
NuMBER | FEET | MILLIDARCYS PERCENT ot TOTAL \ ProDUCTION | REMARKS

WATER
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NOTE:
(%) REFER TO ATTACHED LETTER. (2) OFF LOCATION ANALYSES—NO INTERPRETATION OF PESULTS.
(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 whnose exciusive and connd:ntsl- ubse_
chis report is made, The interpretations or -pinions expressed represent the best judement of Core Laboratories, Inc. (all errors and omissions excepted); bat
Core Laboratories, Lac. and LS officers and emplovees, assurme 10 respoasibility and make no warranty or representauouns. is to the productivity, proper operation,
or proutableness of <oy ol gas or other muneral weil or sand in comuecuon with which such report is used or reliea upon.



4 s
a0 CORE LABORATORIES. INC.
T Petroleum Reservoir Engineering . Page No. 1
DALLAS, TEXAS PETROLEU 5
— CONSU?'r-.
- - - LI Die sy SeaN S, IN
CORe ANALYSIS ReEZULTS r AYC
N Te—
‘ Cork‘J§£_RE§b££&q:I&TES____ Formation ___ G_ALLUP File RP-3-1108
Wcll__S_EE‘ELEh_G___#_}‘_Bp_,.,-- ooz . Core Typeo . EW:@D_E@_‘W__ Date Report 11/9/59
Field ESCRITO EXI. - DAKOTA WILDCAT Driling Fluid___. WATER BASE MUD Analysts ENGLISH -
County RIO ARRIBA g1 NJEXIC gy 6671 DF_ 1ocation_ Sec30 24N 6W
) Lithological Abbreviations
sanD. 3D DOLOMITE . 0OL ANMYDRITE Ay sanDY.sDY rrma . rm cuvsrTaLLINE. ALN srown Bnw PRACTURED . PuaL sviamriy By,
R I et ol S vier v O R vt R )
. ] . } RESIDUAL BATURATION } »
BAMPLE DEPTH PERMEABILITY "OQOSI?V‘ PER CENT PORE ! SAMPLE DESCRIPTION
NUMBTR reeY MiLLioancrs “PERCINT.  on ‘ ;i:‘;: i AND REMARKS
1 5330-31 0.27 3.3 15.1 65.6
2 31-32 <0.01 # 6.0 28.3 63.3
3 32-33 0.10 6.1 311 64.0
4 33-34 0.01 * 6.1 27.8 65.6
5 34~35 0.27 5.7 26.3 68.5
6 35-36 0.01 * 5.8 31.0 63.9
7 36-37 0.36 6.5 26.1 67.7
8 37-38 0.02 6.6 27.2 71.2
9 38-39 0.01 4.8 18.6 68.8
10 3a-40 0.02 4.0 22.5 72.6
11 40=-41 0.36 4.0 17.5 80.1
12 (=42 0.08 2.2 12.5 83.4
13 - 42-43 0.02 bed 20.5 75.1
14 L3-L4 0.01 4.4 15.9 73.7
15 Lb=45 0.29 4.0 30.0 92.6
16 45-46 Q.08 4.9 26.5 67.4 .
17 L6-47 n.19 7.2 -22.2 73.6 Vertical Fracture
18 L7=-48 0,01 5.3 32.1 66.1 » n
19 48-49 <.C01 4.2 292.9 76.8 bt u
20 4%=5) 0.06 4.0 3G.0 67.6 " "
21 50-51 0.01 3.6 25.0 69.4 w "
22 51-52 0.28 4.9 30.6 67.3 " "
22 52-53 0.01 5.3 28.3 6.9 " "
24 53-54 Q.01 * 4.0 30.0 67.6 W "
25 54-55 0.01 * 4.8 27.1 70.8 " Som
26 55-56 0.07 3.3 212 75.7 " u
27 56~57 0.02 *® 6.2 22,6  75.9 " »

5330-5357 Low porosity ( 4.9% average ) , low permeability ( 0.05 md./ft. average )
and high total water saturations ( 71.6% average ) show this interval to be
essentially non-productive ., The saturations of residual oil are 24.7h average .
Thers is evidence of a good fracture syrtem , which could be the resevolr and the
means of passage to the well bore for fluide witbin the fractures . Further
testin~ should be done tc evaluate the aumount and type of fluid within the '
fracture system .

* PER/EABILITY PLUGS WERE MOUNIED IN SEALING WAX

"These analyses, npmons nr interpnetations are based nn obeservations and materials supphied by the chient (n whim, aned fon whese exclusive and ¢onfidential use,
Core Tamhr s Toe St o Sdreers ;'Ll"'e"éiiii.“.,‘,.21?"::33‘.5‘_,".‘.’.‘.'Tf?,'..,'."‘f.hfi.'&‘ e o e a2 b The br ety Preer oreration,
or peaficahlonee. o any ol g+ thes nurseal well oo cand in ranpectn e with whul curh retnat v red ar el upen



T CA-20 : ' CORE LABORATORIES. INc.

Petroleum Reservoir Engineering , Page No. 2
DALLAS, TEXAS
W - CORE ANALYSIS RESULTS
" Company VAL REESE & ASSUCIATES . Formation GALLUP_ File RP~3-1108
_ wep OFERLING # 130 ____ Core Type DIAMOND CQRV, Date R@pcn;_}l/ll/59
: Field_ - ESCHITQ EXT. - DAKOTA WilDCAT i g Fluid___ WATER BASE MUD Analysts ENGLISH
-, County RIO ARrIBA State N MEXICO Elev. —__Location_SEC30 24N 6W
Lo ) Lithological Abbreviations
SAND . 80 "+ poLomitE.bOL ANMYORITE. ANKY SANDY.SDY FINE-PN CRYBYALLINEG . XLN smowwm . gan ralcrungo.raac stigurLY.aL/
ek © sessuu-ave Tossiirtnous-sore  Grwe.imv Cormit et emawviamianni  voearover ivisumciarr et
'A;’L! !' DL PYT M . - PERMEABILITY POROSITY .:.DI!D:A;!::”::::‘ON SAMPLE OEACRIPTION
Nuullli I ®iLLIDARCYS ren unf, 1L ‘ :31;:: AND REMARKS
28 ° 5423-24 0.04 8.2 50.5 48.3
25 2425 . Q.01 9.3 52,7 46.2
30 25-26 <0.01 10.5 50.4 48.4
3 26-27 0.02 8.5 45.8 52.9
32 27-28 <0.01 5.1  56.9 1.2
33 28-29 0.c8 8.3 51.9 45.7
34 20-30 0.04 6.7 46.2 46.2 2
35 30-31 .01 3.0 30.0 56.6 ™
36 . 31-22 0.05 10.5 47.6 40.9
37 32-33 0.04 8.9 42.6 49.5
38 3334 <0.01 3.8 42.1 47.4
‘39 34~35 <0.01 3.4 38.3 55.7
40 35-36 0.02 9.7 37.1 59.8
41 - 36-37 0.09 10.1  39.5 53.4
L2 37-38 0.15 9.5 41.0 5.6
43 38-39 0.02 6.3 4.2 52.4
Lk 39-40 . 0.02 9.3  45.2 47.3
45 40-41 <0.01 10.0  41.0 53.0
46 L=/ 0.04 10,1 43.6 46.5
47 42-43 0.01 6., 20,3 65.7
48 L3-44 0.04 5.4 12.9 61,0
49 Lh=45 0.01 4.0 17.5 62.6
50 45-46 0.10 4.8 31.3 ' 56.4
51 L6~47 0.10 11.6 28.4 26,7
2 47-48 0.04 11.7 29.9 26.5
53 48-49 0.06 12.9  27.9 23.2
54" 49-50 0.04 14,1 26.2 20,6 ,
55 50-51 0.01 5.0 14.0 16.90
56 ° 51-52 0.Q2 12.0 38.3  25.9 '
57 . 52-53 0.04 8.3 36.1 28.9 '
58 - 53-54 0.05 10.0 31.0 35.0
59 - 54=55 0.02 10.5 31.4 39.1
60 55-56 0.02 10.8  32.4 28.7
61 56-57 0.03 2.9 27.3 35.3
62 - 57-58 0.2 7.9 17.7 51.8
63 58-59 0.05 9.2 33.3 .4
L A 59-60 0.02 8.6 2.5 4.9
. 65 60-61 0. 9.4 36.2 46.9
66 61-62 0.04 9.4 33.0 39.4
67 - 62-63 0.02 8.6 24.4 55.8
68 - 63-64 0.01 6.3 25.4  55.6
B B A oA el S BT A U e S A O R P B S Y AR I AT Y o
S A A e A L I, T I TS T v, et the prevtactiy, prover preragons



CORE LABORATORIES. INC.

Petroleum Reservoir Enginesring Page No. 3 -
CCRE ANALYSIS RESULTS
Company ‘V'}:.I-JAEEE‘.SE & EESQCIA_@S Formarion______Q‘P‘_L_‘}g?i . File RP-2-1108
CWell SrLED‘iG #1 - 30 . —— o __ Core Typt_______--,_pi‘:@"_?ﬁgE_qii_{_’. . Date chon__ll_/’-'-_lﬁﬁ_'__
Field____ESCHITO EXT,- DAKOTA WILDCAT _ Drilling Fluid WATER BASE MWD Analysts ENGLISH
County RIO ARHIBA  gape ¥.MEXICO pioy 6671 DF  yocation_ Sec30 24N €W
Lithological Abbreviations ‘ ' .
AL L T-2% 1-) DOLOMITE -00L AMMYORITE . Ammy SANDY . 2DY FinE.-FN CRYSTALLINEG . XLN PRACTURED - FRAC .LIHIYLV-'L/
e arrrun ave ormiiirtrous-rons e Cotere crt  anamuranm.amuy A
SAMPLE PEPYNH PERMEABILITY ]FQROSITYF:?_:E;;‘”_':;_;.:?‘N._! SAMPLE DESCRIFPTION
NUmMBCh rFreT MitLioarcys PR CENT ! oI ! :,?.::: i AND mEMARKS
69 5464-65 0.12 10.6  33.1 32.1
70 65-66 1.7 8.0 22,2 28.9
71 6667 0.10 12.0 27.7 20.0
72 67-68 0.08 12,1 30.5 24.4
74 62-70 0.08 15.2 24.1 12.2
75 70-71 0.09 12.0 35.0 22.5
76 S 71-72 0.07 6.3 35.7 39.7
78 73-74 0.03 9.7  402.2 16.5
78 T4=-75 0.02 7.0 45.6 22.8

5423-5446  Low porosity ( 7.5% averuze ) and low permeability ( 0.04 z2d./ft. average )
associated with high total water saturatiors ( 51.7% average ) show this intervel

to be essentially non-productive .

5L46-5475
( 0.10 od./ft. average ) .

The saturation of residual oil is 4D.2% average .

This interval has fair porosity ( 9.9% average ) and low permesability
The saturations ( residual oil 30.7% average and

total water 32.9% average ) show this interval to bs capetle of producing oil .
A formatlon treatweat to increass permeability will be required .

These analv.es, Sninnus ar interretatians are hased an abeervations and matenials supplied by the chient 1n whem  and {1 wheee exclusive and confidential ude,
N s O R S



CA. 2 CORE LABORATORIES. INC. .
Petrolcum Reservorr Enzineerimz Page No . 4
CORE ANALYSIS RESULTS
Compm)'_."?fu' FEESZ & AKX LIRS Formaton DARDIA - File (RP-3-1188
Well __ SPERLIm F 1-39 ) Core Type DIAMOND CONV, Date Repert . 11/1‘/59
Field | @EQHII ;XT.- DAXOTA WILIDCAT Dnﬁm::FMM? WATER BASE MUD Anlvets ENSLISH
CL‘HXH)‘___.R.:I.O_ mm F[ 1 N.."EXICO llr “71 DF ,I.UCA':UH 50c30 24” 6'” . . o _— I
Lithological Abbhreviations
30 853-54 0.02 44 21,3 70.4
61 54~55 0.3 4.8 10.4 73.0
82 55=56 0.02 5.3 9.4 75.4
83 56-57 0.03 5.7 8.8 73.6
78 57-58 0.02 5.5 g.1 71.0
85 5859 0.02 4.7 10.6 70.1
£ 79 £6-80 0. 5.5 9.1 70.3
7 0061 <0.71 4.9 4.1 89.7
b ¢ 61-62 0.01 5.2 9.6 7%.9
62-63 <0.01 8.0 2.5 86.2
90 63-04 0,01 5.2 3.3 88.4
91 ‘4"5 0001 7-5 000 9201
< 65-66 0.01 7.1 2.8 91.5
3 o6—-07 0.01 6.l 3.3 90.1
8% e7-68 <.01 5.2 0.0 2.3 Vertical Fracture
% 03-69 <0,01 5.5 3.6 $7.2 Vertical Fracture
% 69-70 <0.01 3.0 0.0 93.3 VYertical Fracture
¥/ 70-73 <Q,.01 5.3 3.4 89.7 Vertical Fracture
b 71-72 .01 e.l 3.2 $6.9 Vertical Fracturs
” TR=-73 0.14 5.4 0.0 %%.3 Vertical Fracture
100 73=-74 0,01 3.4 0.0 9]1.2 Vertical Fracture
101 T4=75 <),01 2.4 20.%8 70.9
102 75-7% 0.14 5.9 8.5 84.8
103 76-77 <0.01 6.5 7.7 84.7
104 TI=-78 <0.71 4.8 0.9 9.8
105 78-79 <0.91 2.8 0.9 9.3 Vertieal Fracturs
- 106 79-80 <9.01 6.1 8.2 £2.1
16780 £0-21 <3.01 3.8 13.1 gl.6

6853-6881 Low porosity ( 5.2% average ) , lov permeablility ( 0.03 md./ft. average )
and high xax¥x total vater saturation ( £3.9% average ) show this interval te
be essentially nen-productive ., The saturation of residwal eil is €.0% average .
There 18 evidenee of a vertical fracture system , whish sculd be the reseveir
and the means ef passage te the well bore fer fluids withim these fracturss .
Further testing sheuld be dene to evaluate the fracture systea .

“Theae analytes, ¢ unous re nterpreratnns are huase < supphied by the chear to o whor and £ wleer sacluave aped Connddential use,

This refee-t o made  The mrerfretatiens o o et iniement of Core Db wenves, fue tall v oo and amissinr s excepredd ;) ban

Core labheratiners, Tne and e nofrcees ant em vl e me warranty o cepe e evrnn s, as et s duc ity peaerr opctations,
seadtenas sy et o 0 e : B o1 e b i e




CORE LASORATORIES, InC
T v nl s e D e ITacae,
Somdicam Moservoit Engincerimg gu T °
. _
CALLAS. TEXAS

CORE ANALYSIS RESULTS

CompuerﬁL.EE;gs & ASLCLniZs . ... Formawon . DakoIx g _ RP-3-1108
well . SPERLING #1 - 30 7 Core Type DIAMONL CUNV. © Date Report 11/17/59
FEM.4_,§EPRITO EXTL = DAKOTA H;LDCAT . Dritling Fluid wATEn BALE MUD"N Analyts v Q;GLISH.W

County _ RIO ARRIBA _ siyce B MEAICO fioy 6671 DF  Locun SEC30 24N €W

Liithological Abbreviations

sane 2 DOLOMITE CO. R ANUSCHITE ANwwy SaANDY 30V TING M CRvysTALLISC ZL™ BPOWN . BAN FRACTULFL rmac PLIGHTLY . §
SHALL M CHER™ . CH LCNGLOMILRLTE CONG SmaLY Emy MEDIUM . wrC GraNn . GBN Gmav G LAMinG  1Qn . Law veevy v/

Livg. (- G YPsuUm GYP FOSY' . FEROUS fOS3S LMY Ly coanst CsE GEanyLam Gawy VUBGY - YGY $TYLOLITIC $STY WYMo

: . © RESIDUAL SATURATION '
SAMPLL ¢ DLPTH ! PERMEABILITY PORCOSI™Y PER CENT POREL SAMPLE DESCRIPTICN

108 6397-98 0.01 6.9 7.2 87.0

109 98-99 <).01 6.7 10.4 65.7

110 9C-6400 0.01 7.0 7.1 30.0

111 6400=-01 0.01 8.1 8.6 65.4

112 0l-02 <0.01 8.4 8.3 52.5

113 02-03 0.02 9.6 5.2 4L3.7

114 03-04 0.01 8.8 8.0 €4.7

115 D4-05 <Q.01 6.4 7.8 76.5

116 05-06 <0.01 8.7 8.1 8.6

117 06-07 0.02 8.0 6.2 61.2

118 07-08 <Q0.01 6.3 11.1 74.6

119 08-C9 0.0l 5.8 8.6 70.6

120 0%-10 <0.01 6.5 7.7 89.2

121 10-11 <0.01 7.9 6.3 77.2

122 11-12 0.01 7.3 6.8 75.3

123 12-13 <0.01 5.7 8.8 71.8

124 13-14 0.06 6.7 3.0 83.5

125 14-15 Q.01 5.7 3.5 82.5

126 15-16 <0.01 6.5 7.7 gl.5

127 16-17 0.01 5.1 10.8 g82.3

128 17-18 <0.01 5.5 3.6 B85.5

129 042223 0.02 12.6 4.0 62.7 )
130 23=24 0.02 11.6 1.7 61.3

131 24=25 0.05 13.5 3.7 60.0

i - 25=-26 0.04 12.0 5.8 67.5

133 26-27 0.02 5.6 25.0 63.8

134 27-28 0.12 7.7 0.0 45.5 Vertical Fracture
135 28-29 0.15 8.4 0.0 41.7 Vertical -Fracture
136 29-30 0.13 9.4 0.0 42,5 Vertical lracture
137 30-31 0.15 .l 0.0 42.9 Vertical Fracturs
138 31-32 0.22 8,9 0.0 43.8 Vertical Fracture
139 32-33 0.25 9.6 0.0 .7 Vertical Fracture
140 33-34 0.18 9.3 0.0 45.2 Vertical Fracture
141 34-35 D.15 10.3 0.0 57.2 Vertical Fracture

6397-6401  Low porosity ( 7.2% average ) , low permeability ( 0.0l md./ft. average )
and high total water saturations ( 74.5% average ) show this interval to be
essentially non-productive . The saturation of residual oil is 8.3% average .
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1/-15% T PEP SRR
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18-1% 1.7 g.2 R

12-20 c.02 7.7 0.7

84058-5471 Tnis interval is e
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wWater (24,04 avaresa),
showing tnatu selul
counzerci il pro uction,

5471=5498
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Coaan CORE LABORATORIES. (nC.
['Crolesom Rewoven Faomeerine . Page No 1l
DAL AL Ty VASE
CORE ANALYSIS RESULTS
(bﬁﬂdﬂjv%L PYESE & }StOCIATESg INC, f ot ) G%LLQ?* ) ) Fife RP:3-1539
\V(‘ll__*_ 6-23 BU&KELY Core !‘,, D1aMOND CONV. NDuec K(‘}‘UTT;:/ 2:} :’;; o
¥icld wWILDCAT ) Dyertlme §id Avaliets DEPPE
County | fIC AR'RIBA St.u';msv"v VEX e 675¢ GR 1., yuon =20 23 T2AN RTW )
Lithological Abbreviations
TSNS SDOIUI GINLT TITI mNa. SRSl RmUDUT Iy
wammLLT : cEPYTH , PrRMEARILI T Y FOROSITY o "r{:‘:Ar\r:‘\r“-l:,\;;m" SAMPLT ESCRIPTION
le“ﬂf:_r,'-.--~" ~ T:IT -—.MAXV’-L”LFDAHI %o_ e CENT o \chf':(w ) AND WHiUARNXS ) - 3 i
1+ 5462-£3 16 8.1 4.4 4.3 84.5 VERTICAL FRACTUKE
2 6364 0.10 1.1 54.5 36.4
3 6465 0.07 4.0 4C.0 50.0
4 65~66 0.06 6.6 31.8  60.6  VERTICAL FRACTURE
5% 66=~67 Q.05»* 5.8 20.9 56,3 " "
6" 67-68 4.2 1.0 6.0 21.0 42.0 u n
7 68-~69 0.10 6.6 37.9  30.3 .
a= 69-70 20 10 8.1 2402 38.4 VERTICAL FRACTUHE
9 70-71 0.13 8.6 33.8 262 n
10% 7172 0.07** 6.8 2.6 41.1 n n
11 72~73 0.05 g.2 23.9 18.5 Y "
12 73«74, 0.36 8.4 34.5 22.8 " »
i3 T4=75 0.05 6.8 39,7 25.3 " "
1 75-76 0.09 7.1 38.0 35.2 " "
15% 76=T7 0.04%* 5.7 22.8 47.7 n n
16 77-78 0.02 L6 39.1 52.1 u "
17 78-79 0.02 4.3 20.9 76.7 ° -
18 76-80 0.01 L.6 15.2 82,7 " n
19 80-81 0.0 5.0 24,0 T72.0 " "
20% 81-82 0.03#* 4.2 6.0 81.6 " w
21 82-83 0.01 3.0 23.4  73.3 " "
22 83-84 0.07 5.0 32,0 66.0 " h
23 84-85 0.03 5.0 32.0 64.0 » o
24 85-86 0.08 4.8 25.0 60.4 " "
25% B6-87 0.03%# LeR 6.4 80,6 » "
26 87-88 0.02 4.2 38.0 57.1 » n
. 27" gg-89 258 0.6 4.8 12.4 73.3 "
28 89-90 0.01 ‘3.7 32.4 64.6
29 90-91 0.12 4.8 33.1  60.4
30 91-92 0.02 5.4 29.6 61.2
31 92-93 0.05 4.5 15.5 82.2
32 93-9/ 0.04 6.2 19.3 2.2
33 84-95 0.01 5.1 13.7 72.9 VERTICAL FRACTUKE
34 95-96 0.01 3.7 18.9 78.2 " n
35 96-97 0.01 3.4 20.6 64.6 " n
36* 97-98 0.01%x 3.7 0.0 79.6 it n
37 98-99 0.01 3.7 18,9 78.3 n "
38 99-5500 0.01 4.1 17.1 80.4 " "
39 5500-01 0.01 3.5 20.0 77.1
40 01-02 0.01 3.9 17.9 759.5
‘ ' * Deno¥es samples run by whole core analysis
Thear yabvaes, opinmens or ntevgcet e e by o oo . IEERLERTVIFUPIP I BN TREL N IO IR . T Vel Vo escbane oad ventede bl e,
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D CORE LABORATORIFS  Ihc
Poroderom 1o o Farmcenine Page No 2
DA A HERE N
3
7 1
CORE ANALYSIS NDESUHLTS
oW OC T A PES 13 TrTmy . }
Company VAL REESE & ASL(C for--., Iic. L ormation ALLUP Frie . m”-}—l 539
Wl & O=<) clakoLl Care o LaaUaL wuity, Dare hvport 10/e5=04
Vel WILDCAT AT o Analyes LEPPE
nr P T o ery , N T R IS0 o ome srw
County Nl :u...JA Spave wew X, CT5< ant .,y 228 23 T2IN Ww
Lithological Abbreviafions
aawrs wrs VOLOMITT DAL AmiirnEIT Y A e e e Cav ALt YW HuOwa Rus rwac Ry Vear SLigmILY 8¢
fearLk BH Crrmus Cw CONMBLOMI WATE «imiy  Rmars woow [ S VEVER VN Cooaene s wmav Gv LAMINRTION | aw vERy .y
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Gramy) Ae GuNL

YUGGY VGY CreLmLIYr ity Wt w
SAMPLL DLSCRIPTION

AND REMARNS

** Denotes sampless too bedly fractured or shattered to obtain & whole core :

per—eability measurenent. A catrix plug was cut, and a conveniioral horizondal
permeability was measwred,

54,62-5467 This interval is essentially non-productive,

54L67=-5476 This interval has saturations within the range ndrmnlly associated with

oil productive zones, The low permeability and porosity would limit
the recervoirand indicate this zone to be non-commercial. However, there

is extensive fracturing through-out the interval, which may enhance the
permeability and porosity. Any production would have to come from these

fractures, The average characteristics of this zone are; Porosity(7.9%

average) , Residual C1l Saturation(29.7% average) , Total Water Saturation

(33.7% average) , and Permeability(2.5 md/ft).

5,76-5502 This interval is essentially non-productive.

These attalycee, crnnans ne interpiet.iens
The nterprerate .
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T CORE LABORATORIES, INC.
P'eeodewm Resonven Enemeenng Page No. 3
DALLAS TLEXAS
CORE ANALYSIS RESULTS
€ many VAL REZSE & ASLOCIATLE, INC, Formation GALLUP Fie . RP=3-1539
weil . K 6=23 BLAKELY Core T DIAMCID CONV, Date Report 10=30=81
Yicld wWIllDCAT B yeoiaae g /\n_.{:\"\;; DEFPE A
Counsy. RIO BERIZA s, MEW MEX. (1. 6752 GR .. SEC 23 124K R7W
Litholocical Abbreviations
et averun ave e iieaee e T IT B oA P A
- i T T ) ° HESIMUAL SATUHIRATIAON ’ ’ ) : :
SamwmE | ce®T N ! rEaMEABILIT Y PUROSITY LR CONT PORAF . SAMPIE OLRCRIPTION
wumetn | rect Mritioar Lo TR . ! ::i":: AND REMARKS
YAR 5589-90 <0.1 <.l 3.2 17.5 78.2 VERTICLL FRACTURE
42 G0-21 3.4 8.7 21.0 L2.2
43 o1-x 0.11 8.7 40.2 35,6
WA ©2-93 T4 0.2 7.4 39.6 44,5  VEKTICAL FRACTURE
45 §3-24 0.38 G.8 31.7° 35.7 .- ) -
46 94~95 0.27 8.4 33.2 42.9
47 95-26 0.11 £.6 36,1 31.4
48 96-207 0.16 7.9 26.6 54.5
L9% 97-98 2.1 1.1 8.8 22,3 43.2
50 ag-29 0,63 10,9 28.5 41.2 .
51 99-5600 0.6, - 7.6 38.2  54.0
52 5600-01 6.2 12.7 20.1  24.6 VERTICAL FRACIURE
53% N1-02 0.3 0.3 9.4 36.1 . 32.4 n wo
54 02-03 0.20 10.3  41.7 26,2 "
55 03-04 14 2.9 3.9 279 " n )
56 04-05 0.29 13.1 32,2 32,2
57 05-06 - c.62 12.8 3.2 25.6
58 - 06-07 0.54 11.6 32.8 29.2
59% 07-C8% 26 6.6 8. 23.9 57.5. VERTICAL FRACTURE
60 08-09 9.1 7.2 22.2 52.6 » "
61 09-10 0.C6 3.8 31.6 65.6
62 10-11 6.0 10.6 35.8 29.2
63 11-12 0.22 11.0 24.5 28.2 : : )
64 12-13 0.2 <.l 9.2 37.6 32.1  VERTICAL FHACIUKE
65 13-14 10 13.3  33.8° 17.3 )
66 . 14-15 C.17 10.1  30.7 20,7
67 15-16 0.02 4.0 32,5 62,4
68 16-17" 0.85 9.8 35.7 35.7 VERTICAL FRACTUKE
69 17-18 0.27 10.3 34.9 38.8 " . n
* Denotee samples run by whole core analysis
5589-5590 This one foot interval is essentially non-productive.
5590-5596 This zone is withein the limits normally associated with oil productive
zonea. The low porosity and permeability would limit the production
somewhat. The characteristics of this intaerval ars: Porosity(8.6% average) ,
Residusl 0il Saturation (35.6% average) , Total Water Satutation (38.2%
average) and Permeability (2.0md/f% average). '
5596-5597 This one foot interval 1s essentially non-productive, 4 -
These analvaed, npinomy ar onterjeetations vie oo od o el cocanane and esvaeeral gy lesd by the chent v wlom et iy wheee r‘-ln(n-'r At comiedential use,

this repet 1 made The mterpennons o oo ey e o popeesent the heot ppleraent of Cove boduaatenrs Ine o tall v and onpacsnns exeepted} ;b
- e g

Coane Tabhoermtenses Tue o b ot ond g ! v o o e iy e ke e ML TN e e e e e 1 S Ee e e Gy et gses o[ags AYions
. t ‘ . N . Lot . A 1 . . - ' il o o ' . '
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~ne AW A YT Mot e
CCRE Ht\r«‘_ali) RoSULiS
vey s _———— e o~~~ o - ~ et - D~ vpme
Tygmegny vAL FERIIZ & ASSOCIATED, DL RTTIITR GALLUD Uil RO L
e y: Py - AT YA RTYY ' . -~ )
Well___ #& 6—23 BLAKELY B Core Tepe DIAMOND CONY,. Date Report 10=-30=61 N
feid,___ wWitdCAT | _ , Dediing Fiuni Anabysis URFFR
- 3 - Ty T -~ . = - (<4 - - Y ~ -
Coany RIC ARKRIZA StAl[L’I‘?E" MEXIC P 67)- Gf‘t{,.-_“.’“” SZC 2,“ T_LN R7W o '
Lithological Abhreviations
whwr g coLoMITE COL Breren i Er T Aseure TSP sy e Cmrat AL, s v i e N e PeaCtUNED tear cLigmriY. gL/
aHALE . B IRy Cw CONG: CulFaATT TNy NiAL Y faen MDA gt TPET 19 aRay U~ CAMINATION &M vemy v,
LT S avriuw -arTe POSSIL I PROUS LIRS [ o VONRENE oy GLeamUt Ay Guwl CNURGY VG ATTLOULITIL BTy witw . w/
T T . TooT T ) HESIDUAL SATURATION - ) -
LN 4 l DEPTH PramMe AantLITyY roAa0sItY PER CENT PORE SAMPLE or‘.:nwth
' TMILLIDARCYS ' TotaL AND REMARKS

P ree ; FERFENT o

WATER

5597-5599 This two foot interval is capable of producing oil, its characteristics
are: Pornaity (9.9% average) , Hesidusl 0il Suturatien (30.4% average) ,
Total Water Satwration (42.2% average) ani Permesbility (1.13 md/ft averags).

5596=-5600 This one foot interval is essentially non-productive.

5600-5607 This interval is capable of oil-production, ite characteristics ares
Porosity (11.8% average) , Hmsidual 0il Saturation (34.0% averags) Total
Water Saturation (28.2% average) and Permeability (3.17 md/ft average) .

5607-5610 This interval in essentially non-productive.

5610-5615 This interval ir capable of producing oil, its characteristics ares
Porosity (10.9% averags) , Hesidual Oil Saturation (34.5% average) ,
Total Weter Saturation (27.0% sverage) and Permeability (3.2 md/ft
averags) . :

5615-5616 This one foot interval is essertlally non-productive.

5616-5618 This interval 15 capable of producing oll, its chargcteristics are:
Porosity (10.0% average) , Resicual Oil Saturation (35.3% average) ,

‘ Total Water Saturation (37.3% average) and Permeability (0.51 md/ft
average.) ‘

All of the above zones mentioned as being capable of cil production will nmed
formation treatment to increase the effeztive permeability of those zones.

e v e e el et e o by gt it tn wbeon, st w e e by e andd veartodesiond e,
P S LI LU RN ALV PO STV SYIOrIr SOV S NPT BFY IARTUNT SRR TSGR PH Cab g ant cmpsanngs oneepredd ol
BRLETIERY] so e the poalnctsaare, groper sperations,

Theea araly cec, im0 oe aterpeetatrans ane g o
thes regec 1= mtade The mirerpretatons oo oo o0 oy
Cove FPabortones, fnc and ths etinre and st ovce s e e e e T e il i e e wt ity 1 g e
w1 preehtableress of ane i was s ther e w0 o R T S R U TR Ol BEPS PRI PRI Y BN T AT BAVIC SR PO RS
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CORE ANALYSIS RESULTS
Commany_ VAL REZET & ASSQOIATES. LNC.  Vormatior ____ GALLUP File_ RP=3-321
Well __ FEDERAL #1 - 24 - Core Type . _ DIAMOND CONV.. ._..___. Date Reporr. 8/23/58
Field . _ ESCHITO ELICZNLICN Drifling Maid  OIL EMM._MUD . . . Analysts, ENJLISE
County . RIQ ARRIEA e N MEX.  yi0 6652 GR _Location _SEC. 24 2N = Td_ . _. ,
Lithological Abbreviations
et sm cmenr e Conciouraaty come  amsr ser Ciimonts  amaimomm T amarer Caiimation. taw  vemrewy
LiMg .- L& ERASTVE NN -2 4 FOSKIL 1F LUOUS  OSS Lisy (™Y COaAmsSE.CHE GRANULAR.QANL Yuagy -vavy BTYLOLITIC.3TY Wl?n.w/
Sl—ll:.L! ;—< . -D(V’ T N--' .-’E ﬂ:i AptL)Y V-A "'JF’DSIYV; . nls’“::_‘:::‘:;g.;;ﬂzlon ! SAameLy ;;SCRIPYION
:':‘:t“ ____._::f 7—"‘——.__ MILLICARCTS ) r:a ‘-E_"”i __?'L l :i:.:: | AND REMARKS
1 5439-40 0.55 9.4 17.1  46.8
2 L40=41 0.2% 22.5 32.8 Z6.%5
3 41-42 0.38 17.0 256.5 20.6
4 4L2-43 Q.43 le.7 25.8 19.8
5 43=44 0.33 11.0 32,7 27.3
6 Ldh=45 0.28 4.7 33.3  23.1
7 L5~46 0.43 11.0 33.6 28.2
8 L6=47 0.29 8.7 35.7  47.1
9 4L7-48 0.27 12.2 30.3 31.1
10 4L8=49 0.57 11.4 41.3 34.3
11 43-50 0.52 13.1 32.8 29.8
12 50-51 0.18 13.4 33.6 29.1
13 51-52 0.42 7.1 16.9 55.0
14 52-53 .17 8.5 30.5 47.3
15 53=54 0.15 10.1 26,7 4L3.6
16 54~55 0.16 11.4  23.3 38,7
17 55-56 0.19 10.4 21.7 3%9.5
18 56=57 0.17 11.4 35.9  30.7
19 57-58 0.15 11.0 28.2 35.5
20 58-59 - 0.22 10.7 30.9 42.1
21 50-60 0.10 7.3 12.4 67.2
22 60-61 0.13 10.2 37.3  43.2
23 61-62 .13 11.3 36.3 31.0
24 62-63 0.11 8.5 30.6 51.5
2 63-64 0.15 10.3 32.0 34.0
26 6465 0.17 11.3  33.6 39.0
27 65-66 0.13 8.5 16.5 64.7
283 66-67 0.12 9.0 28.9  47.8
29 67-68 0.11 8.3 19.3 54.2
30 68-69 0.11 10.0 33.0 3.0
31 63=70 0.12 .5 38,9 32.6
32 70-71 0.19 10.4 31.8 35.6
33 71-72 .14 Q.7 29.9  44.3
34 72-73 0.22 Q.2 32.6 47.8
35 73-74 0.11 a1 37.4  29.5
2 74-75 0.09 8.6 32.6 46.5
37 75-76 0.08 8.3 25.3 50.6
38 76-77 0.03 5.1 15.7 68.6 ,
39 77-78 0.04 3.7 1.6 59.4
40 78-%9 0.03 5.9 15.3 67.8
Fheee anvivee | gennn o antenr et e poe b o Y v 0 aterals anppised by the obient tn whoenp, and b wheee exclusice aml contudential e,
thie et v male The ssterg ot e e b e head ppdemeant .\I Core Taboratarres, [ne (4l et am?d am s oo esqeptedy, bt

Ty B P YRR LI S PR N Cotee .- [ . - e cabatity an ] mabe oo WZreanly or repeesecbaro ne e e Thm b sty aagers ot et atiena,
[T . L oL L. ! B +
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DALLAS, TEXAS

5435-5439 Shale, Not analyzed.

5439-5471 The porocity of this interval (10.9% average) is fair and the saturations
(residusl oil 30.1% averewe and total water 37.4% avera-e) show the interval
to be capable of producine oil. The productive capacity (7.7 md.ft.) is very
low and a formetion treatment will be necessary to establish commercial rates
of production. Tne averace permeability is 0.24 md./ft. and a rapid decline
can be expected after treatment.

5471-5493 Very low porocity (6.9% average) and high total water saturations (63.7%
average) show this interval tn be essentially non-productive. The permesbility
(0.07 md./ft. average) is very low and the average saturation of residw 1 oil
is 17.4%. .

Coopany. Yo RESSZ & ACSDLIaTES, MO, Vopps e RESAR : File_ BP-ze22
Wil _FEDERAL £ - 24 - Core Type_ ,_-<-DL.WMJ-’W -e—m— Date Report 8/23/58 ..
Ficld ESCRITO EXTENSICN Dyadtone Flaid . _ QIL EM4, MLD _ Anlturs CENGLISH
COUI]()’ . ﬁ O ARHIEA Sre NUOMERICO 0552 Gz LOCSI‘;OHSE’: -__2,‘_4__2_43 _‘:_T!"_,
Ixth(ﬂoglcxl xhbre\xatxons
SAMBLE ¢ ceEPTH ' BromMEan i ITY FfoooSITY FER CENT PORC _ ¢ SAMPLE OLSCRIPTION
H FEeT MILLIDARCYS e CgsT o ! :vo‘:;: , AND REMARNKS
41 5479-80 0.10 5.7 12.3  73.8
L2 80-81 0.1 5.7 2.3 77.3
43 21-82 0.14 5.9 11.9 71.2
YA 82-83 0.22 5.4 14.1 71.9
45 82-84 0.02 7.7 22.1 62.3
46 84-85 Q.05 £.5 10.8 69.3
47 85-86 0.04 €.3 7.4 72,1
48 86~37 0.04 7.3 2.3 70.0
LA 87-88 0.00 6.9 17.4  59.4
50 88-89 0.04 6.6 10.6 72.8
51 8¢-90 0.04 7.0 -10.0 71.4
52 90-21 0.10 6.7 10.5 67.2
53 01-92 '0.05 6.7 19.5 73.2
54 92-G3 0.03 6.5 10.8 72.3
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Campany SCUTH= G ShIoN Uas SoscanX. . Formznoo_ (344, 1U° —_ - Page, 3 oo le. o
TN, oemhnglofA . o _ Coma ULARONG ihT, _ Pie_ iy =700 e
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CORE ANALYSIS RESULTS
(Figwres & poresilesas refer to folinsts rrozés
oo | owm | cemmcasiry | e S R
cvmeon resv P MILLLOARCTYS Pumcany o rovaL ot -REIMARKS
. [ % vevmt % oees | o,
1 SLLu=ul C.co 7.3 30.2 68,5
2 Ll-be - 1.1 3.3 21,2 T15.6 :
3 Wikl .12 3. 0.6 713.5 Vorticel sracture \
L iW3=ly 0.07 5.5 2.1 60.0 Vartiocal Practure
S i=b5 .03 . GL.h T 29.6  o62.4 Yortical Zracture
6 Lr-4b 3.6 5.8 Le6  L8.S Vertical Frecture N
7 Lo-al G 7.2 4C.c  52.b Vortical Frachure -y~ //:{
8 L{-4d .11 3.0 UL LD 433 Yertical Pructure -
9 uG=LY V.0% 6.3 33.3  Lb.s Yortical fracture '
10 uy=50 Q.10 Y, ¢ 1.2 35.4 Vortical fracture
11 Ju=51 u.US G.3 4u.s 30,8 -Vertical Precture
12 S51=5¢ 0,2¢  10.L 3u.0 26,4 Jortical ‘¥rocture
13 >e=33 L0 9.9 W.3 2.2 Vertical Fracture
1L 5 3=54 0.l §.¢ 37.u 23.9 :
5 5u4=53 0.12 8.5 L0.O  28.2
16 3 . CL.u7 8.1 39.6 3.6
17 T5u=37 L0U 6.7 Ly.3 LO.I
18 >1-50 C.ul 5.1 33.3  31.0 -
1 59=2% 0.02 7.2 | ¢).6_ 58.5
20 29=¢0 0.08 5.u 16,7 77.6 '
21 Suoi =61 0,02 5.0 M 1.0  7L.0 75/0/4’-? $577- 560/
22 01=-6¢ 0.13 5.7 15,8 73,5 : ,
23 003 0.0 7.3 2.3 719.4 Yppe  Sgelly: Ao g Gl
-2l 0l-bL . 0.38 5.9 5.3 74.5 Srmples pp o GD
3 o053 0.1 5.1 L 567 - S A
25 03-60  C.05 4.7 ly.3 70.3 Anaye 7 7 i (3)
27 -7 0.z 5.0 32.0  38.0 ferm 47
3 © bu7-08 e 0.0 35.0  55.0
29 0oS G.01 0.2 3.5 2.2
T =0 0.05 6.3 W 586
R =71 0.L3 5.7 25,5 Sbes
i) 772 0.0 5.7 s BRI
Sl ey i IE Pleet s :r' ' \;.\‘,\-1
MR Y Lhodeme B Eotopor N AR IR A TR VR A
ST e T T
AP }‘L:-:_',” CAAL NG A
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DALLAS TEXAS
e A PV LU S-S S B SR U S 67, SORR VL Wy 5, S :or'..._r\_,e**::rvf = S ¥ 2._."(-.3__ . ——
el iresl 8l . e Coram Sitmaln =7 L Tha M=K '
veld . Blkal L L rm—m e — Drilling Frud VATER PASR 280 Des Recomi=3=32 -
County . Z2I0 Ax=IBL  Sate_ AN, o4, . Eleratiet__ findb 2 Aoy 20T g
location . SAC. 81 _ 28N =718 o _ Recuro_ SAbp FT FY LI (CEATIAR Y K
CORE ANALYSIS RESULTS S
' [Figures w pareatherss el 5 foctoZr oo ls) : e
{ ! i BesiDUVAL ‘ '(‘(.?.‘!
sawrLE [ Y o] { MamEamuTYy } o ncetT" GATURA TYOM [ VYW i 4 o
cvuess | reey =ILLIOARCYS Al LA ry vraL | remseoriew | seusncs /',;--}‘
{ : i % roivws % mews | ;‘::.. ! ..::‘..
. - o i ~;\}‘{
3-3 72‘?3 e lh 5.4 31.C 55.0 l\ . ’t;,,;:;:
K-} 13>74 .13 5.6 .l 58.9 e SIuw
- . “ e e
oy 7L-175 0.7 6.7 3 ia.d LS X ~
25 T5=76 n e 5.9 . 22,1 71.2 , <.
A &3,
37 76-77  t.08 7.1 21,1 bu.b ‘ N
38 77-1 G.(e b.u 7 20.5  T2.6 :
39 78-79 0.0« 3.7 2.3 59.5 ,
Lo 74 -0 0.03 u. B8 7.1 62,5 -
L2 SLoC-01 U.ul 3.1 4.3 0240 .
SLuU-5LLY  Low porosity (,.0% averuxe) ano the guz of the saturstion of
resionsl o1l (s<.0f averspe) ana the saturation of total water (55.3%
avertpe) beiny emial te Y1.%94 show the interval to be. essentially non-
arowuctive, [he poizeavilitys is O.aY mc./t't. averige. Furtner test-
ing shculu be uine to evaluate tne vertical fractursg.
SLLY~SLS6  ‘This intervsl has sair jerocity (8.b% everage) anc lom pecrmes~
bility (U.35 me./fL. avera, =i, The saturations (reaiuual oil 37.54 .,
averare anc tctal water <5.14 average) are in the range assocliatsc with N
0il arocuctive Gollup. In view of tine low perceability and Just fair .
sorosity, a ranit vecline i tne rate of procuction can be expeatsd
. rs
even &ller u lomrabllicn Lo a6, ’ [— H
SL36=-5L01  Low perosity (5.6% average) anc nigh saturations of resicual cil
(25.ié average) wnc total w»ater (o<.<$ average) show thia interval to
have no commercial value. The permestility is 0,32 md./rft. avernge. :
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CA M ‘ CORE LABOIRATORIES. 1nc
- Perroleran Resovomr Facmeeniny Page No. 1
DALLAS. TEXAE
CORES ANALYSIS RESULTS
e VAL R. REESE & ASSOCIATES oo GALLUP File RP-3-1198
weli # 3 = 29 CONNIZ Come Ty DIAMOND SUNY, Dur Report /2763
Ficid WILDCAT Dyrciong iund OIL BASE MWD Ancdias ENGLISH
Coury IC ARREEA St NEN .\’EXICQ Loyt SZC29 T24 N RTd |
Lithological Abbrevintions
AP SO SO RO Sormt Connn e T e P Y.
1 6005-05.5 0.10 12.4  2%9.1 26.]
2 05.5=% 0.06 10.8 35.1 21.3
3 06-06.5 0.18 8.7 27.8 - 40.2
4 06.5-07 0.01 7.9 30.3 444
5 07-07.5 0.04 11.5 34.8 30.5
6 - 07.5-08 0.03 8.7 34.5 37.9
7 08-08.5 0.20 12.6 31.7 27.0
8 08. 5-09 0.06 12.2 32,8 24.6
9 09-09.5 0.05 1.5 4.6 28.6
10 09.5-10 0.14 13.2  30.3 22.7
11 10-10,5 0.13 211.8 22,0 @ 12.7
12 10.5-11 0.19 11.6 -25.8 16.4
13 11-11.5 0.09 12,7 34,7 28.3
14 11.5-12 0.07 7.7 16.9 10.4
15 12-12,5 1.1 13.1  24.4 17.6
16 12,5-13 0.8 10.8 15.7 13.9
17 13-13.5 0.01 3.9 30.8 15.6
18 13.5-14. 0.03 12.7 33.9 20.5
19 14-14.5 0.03 7.5 18.6 52.1
20 14.5-15 0.02 12.7 28.4 23.6
21 15-15.5 0.02 10.5 38.1 25.7
22 15.5-16 0.02 10.1 32.7 30.7
23 16-16.5 0.03 6.5 18.4 55.4
FIA 16.5-17 0.03 3.9 17.9 51.2
25 ¢ 17-18 0.03 5.4 22.2  53.8
26 18-19 0.2 5.9 15.2 63.3
27 19-20 0.03 - 6.1 1.5  73.9
28 6030-31 <0.01 L.6 15,2 65.2
29 31-32 <0.01 6.0 15.0 70.0
30 R-33 .01 5.5 9.1 76.4
3 33-34 <<,01 5.9 15.2 71.2
ed 34-35 .01 5.1 13.7 80.4
33 35-36 .01 5.8 12.1 70.7 .
34 36-37 0.03 5.2 13,5 7.1
35 37-38 .01 5.2 13,5 7.1
36 38-39 0.03 4.8 14.6 77.2
kY 39-40 Q.01 3.8 13,1 55.3
38 4L0-41 .01 5.7 15.8 71.9
39 L1-42.5 <0.01 9.4 43.7 35.1
40 41.5-42 0.01 7.3 39.7 37.0
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Ca o CORE LABCRATORIES. InC
Pecroleren Bovoriomr Engmernne Page Noo _2
DALLAS. T MAS
CCRZ ANALYESIS RESULTS
Comnunv ¥AL R, REFESE & ASSOCIATES Forpuatrn - GALLUP lle . RP-3-1193
' \\'c“l #3-25 CONNIE Core Top DIAMAC C3LY, e Kepon 6//:/,6‘:
Ficid WILDCAT Dr:}?;n:. Plaed OiL BASE MDD Anaiias ENGLISH
Counn RIO ARRIEA Star NMEXICO Pien foownn SECZS T24N  RIW
Lithological Abbreviations
FAY 6042-42.5 0.01 8.9 37.1 39.4
2 L2.5-43 0.02 8.6 3.1 38.4
L3 43-43.5 <0.01 10.3 38.8 -34.0
L4 L3.5~44 0.01 9.1 40.7 36.3 -
45 Lh=84. 5 0.08 11.1  33.4 26.2~
46 4. 5=45 0.06 8.7 27.5 13.8
47 45-=45.5 0.01 3.3 15.1 18.2
48 45.5-46 0.13 - 8.7 37.9 23,0~
. 49 46465 0.06 13.6  30.9 14.0+
50 L6.5=47 0.03 6.9 26.1 " 17.4+
51 4L7-47.5 0.2 15.3 34.6 17.0:
53 48-48,5 <0.01 10.9  40.4 28.4
54 48.5-49 0.01 10.2 - 37.2  30.4°
55 49-49.5 0.01 8.9 43.8  34.9
56 49.5=50 0.01 8.5 42.3 42.3
57 50-50. 5 0.02 8.4 Ll.6 6.9
58 50.5=51 0.01 6.9 26.1 55.1
59 51=51.5 0,02 6.9 30.5 52.3
60 51.5-52 0.01 8.3 36.1 41.0
61 52-52.5 0.01 7.9 35.5 48.1
62 52.5~53 0.04 7.3 42.6 50.8
63 53-53.5 <0.01 8.8 58.0 32.9
64 53,554 0.01 6.3 28.6 58,7
65 5'10-5/005 <0.0l 6.1 1105 62.3 R
66 54.5-55 0.01 8.4 36.9 41.7

-9: 6005-6016  This interval has fair porosity ( 10.7% average ) and low permeability
N ( 0.07 md./ft, average ) . The eaturations ( residual oil 29,6% average and total
wvater 26.1% avaragea§ show this interval to be capable of producing oil . A formatior
treatment to increase permeability will be required ,

6016-6041 Thie interval is essentially non-productive ,

=5 6041-6049 This interval has fair porosity ( 9.5% average ) and low permeability
( 0.03 md./ft. average ) . The saturations ( residual oil 36.1% average and total
water 27.0% average ) show the interval to be capable of producing oil . A
formation treatment to increase permeability will be required .

6049-6055 This interval is essentially non-productive ,
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Sample 5397-529¢ wgs plcked 'for wholc core parmeability,bowever;the shale within
the rock split,making erroneous readings so they were not recorded.

.
5390-5420 low poroeity and permesbility,with a lack of fractures make this
h interval essentially non-prrductive.
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L7 37-38 .09 4. . S2.
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5413-<5/15 Thir interwval 1l essentielly non-proluctive.
5.15-5425 This irterval hrs fxir porosity (8.7% averars),and Saturstlions within the
limits of oil production;Residual 011 (23.4% avirase) and Totzl Water
(37.5% ~varame)., The permeability is low (" 0.30 m*/ft nverase) showing
that while initial proluctior can b2 nude,there will be a repil decline
in the production. The verticul frecluras in the azone from 5/.1% t0
5420 may help enhance the permcability.
5425=-5440 This irnterval is essentielly non-prnluctivs,
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€0 558 3-8/, 0.10 6.1 11.5 81.9
51 £4~85 Pt .2 8.5 23,0
52 85-8¢ 0.2 6.1 1li.4y 78.9
53 86-27 5.02 3.9 1.8 79.6
54, 87-88 n.m 5.9 11,8 81.2
56 8289 0.49 8.2 22,0 52,7
56 8%=90 2.10 8.6 24,4 510
57 G0-91 n.n2 1.4 22,9 41.6
*3 91-92 0.07 14.1 20.%5 26,2
59 92-G3 G.25% 13.5 20,7 25,2
60 93-9, 006 11,6 23.2 21.0
61 94-95 n.N7 12,9 27.5  27.6 -
62 9596 0,25 17.9 24.7 Z27.6
63 96-97 <0.01 .2 50.1 463
64 97-98 6.3 9.3 5.7 4.4
65 98-99 - 0,04 Q.6 5.0 45.8
66 5590=5600 n.02 7.6 2., (8.5
67 5600=01 n.~ 6,7 17.3 5.2
68 01-02 0.9 2.9 240 432
69 0203 .01 6.1 14.8  73.9
70 5612-13 0.n9 13,9 33.86 20.2
i 1314 0,70 1004 2. 1105 .
72 14=-15 02 6.4 42,7 27.6
73 15-16 ~0.01 4.1 7.1 560
74 l6-17 0.09 9.0 47,7 322
74 17-18 0.11 €.7 46.2  37.3
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86 28-29 0.03 g.5 36.5 38.8
87 29-30 .01 10.0 38,0 31.0
8s 30-21 0.25 g., 357 38,1
89 31-32 0.02 6.3 32.4 38,2
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5583=5590
5590=-5599

5599-5603
5612-5614

5614-5624

ALSIDUAt SATUSAT ON

PERMEABILITY ATROSTY PER CELNT POURE NAMBLE LESLRIPTION

MiLLIDARCYS prwcEwNT i \LCAY,:: AN REMARKS
0.01 T2 C3B.8B LA
n.C1 8.0  3€.2 437
2,19 T 3.y, 428
2.01 T L4 L5
n.C3 3.9 179 64.0
n.R 6.9 247 €1.0
T.01 £.1 0 28,0 544
C.n1 LR SRS Gy B P

This irterval is escer ti.lly non=productive,

This irtersvul is o4l predustive, however the low permeabll!ty indicates
a rayid decline after initial jrodustiicrn., “he claracteristics of this
interval are: Pcrosity (11.1% averags) , Residusl Cil Saturaticn(24.5%
averasgs) , Totel Water S:.turatlon(27.6% averzse) and Permeability(0.11
md/ft averugse).

This irnterval is ecssentinlly non-prodctive.

Tris two foot interval ic capubtle of oil production. Due tno ihe low
per—eabili’y there will be a rapid rute of deciine in the jroductioen
after the iritial produrtion is made. The charucteristics of iris

zorne arc: Porosity(l<.1% averipe), Residual Oil Saturation{( 0.6%
averspe) , Total Water Sctura tion(15.9% averuge) and Permeability (0.3G
nd/ft average).

This interval is essenti.lly non-productive,

A 5624=-5G31 This interval is within the 1inits normally assnciated with oil production,
but due to the leow perysability there will be a rapid decline in the
production after the $ritial pr~duction is made. The eharacteristics of
this zone are: Porosity(©.2% average) , Residual 01l Saturation(37.7%
averars) , Totul Water Saturstion(35.6% averapge) and Permeability(@.ll
md/ft average). :

5631-5640 This interwval is escentianlly ron-productive,
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€. e

cLay1y at - CORE LABORATORIES. INC.
ve " %Y,?O ~ Petroleum Reservoir E'tgmemnR EC ElVED JUN 01 1381?;53 No._l
- ""\KG;BB' - oo DALLAS, TEXAS
E?“:‘:» £~ P - =i TR R:\P‘- TTRCI —‘Hrl ﬂﬁ:\?
\.UN ANA‘-YSI 'Eadhi :p\n‘::'\:-/ nlhr(lig\\z::v:\: e f Bp‘ 1 R "98
Compan__ZariT T AND SUR UMV Uegmaen | G3llvs ENGINIZR NG SIS 2= 3078
Weil N.M¥, Staze deZ Core Type =42, Comw, LM Size Tepox S=Z27=nd
fieid__ Lytrook=Gelliuc EX%t., 7" Driiling Fluid__~ W.R. Mud s Analysis . Getz
Couny____Sen Juan  suee W.h. wwvécqo GL Location NW, K& ‘ec.ac-rhﬁ-C&
LT _' L -_Lithologlca.l Abbremtmns
AL an mearecn | CenaiomEmATE.CONS  SMALY-mwr | memmoues  emaiieemn T e Craimation-ian  vemvews
(X1} TYW ) AYPIUM . 8YP TOSSILIPEROUS. FOAS LiMvY.Lay COARSE -SSR ARANULAR.-GANL YUuaay.vsY STYLOLITIC.ATY 'l?u-'/
IAIM_V DEPTH PERMEASILITY » - ..{ POROSITY "':::A:l:“l’mrg::!on SAMPLE DISCRIPFTION
wumsen | rEET uiLLioancys pen cENT o ‘ —a AND REMARKS
Ty L '~ CONVENTIONAL ANALYSIS-WITH BOYLE'S LAW -
: HELIUM POROSITY AND GRAIN DENSITY ,
.1 532122 g7 () 54 10.5 27.0 2.65  .SD-BRN,vf grn,shl lam
.2 £322-23 0.03 g.1 -27.2 18.2 2.6%5 SD-BRN,vf grn,shl lam
-3 5323-2L 0.01 L.l -~ 38.0 32.0 2.67 SD-BRN,vf grn,shl lam
L 5324-25 0.01 1.9 23.1 ©53.8 2.66 SD-GRY,vf grn,shl lam
5 §328-26 3 1.6 20.8 £0.0 2.65 SD=GRY,vf grn,shl lam.
6 5326-27 0.8% 2.0 . 21.7 26.1 2.67 'SD=GRY,vf grn,shl lam
7 £327-28 <0.01 1.5 20.8 £8.3 2.68 SD-GRY,vf grn,shl lam
8 5328-29 - . <0.01 2.0 21.2 43.56 2.66 SD-GRY,vf grn,shl lam
.9  5329-30 0,05 -+ -1,8 19,2 52,8 -=2;6 . SD=GRY,vf grn,shl lam —
10 £330-31 <0.7M 2.2 19,1 £R.12 -2,586% SD-0RY, w8 crn,shl lam -
11 £321-22 0.CL 1.9 22,3 €3.3 2.65 SD=-GRY,vf gra,shl lanm
12 £232-32 0.0¢% 2. 21.2 63.6 2,66 = 3D=3RY,vf grn,shl lanm
13  5333-2L C.3% 3.1 24.3 51.L  2.66 SD=3RY,vf grn,shl lam
14  5334-3%5 <o 01 2.2 —°22.7- L4&5.5 - 2.65 - --SD=-GRY,vf grn,shl lam .
1€ 5335-36 2.9 19.L 0.0 2,65 SD=-GRY,vf zrn,shl lam
16 £336-37 o 01 2.8 32.1 50.0 2.65 SD-GRY,vf grn,shl lam
17  £337-38 0.11 3.2 39.0 U4B8.8 2.66 SD-GRY,vf grn,shl lam
18  5338-39 0.1L 2.9 L0.,0 Lb.7 2.64 SD-GRY,vf grn,shl lam
19  5339-40 0.02 2.5 39.0 39.0 2,65 SD-GRY,vf grn,shl lam
20  5340-L1 0.01 2. 21.7 65.2 2.67 3D-GRY,vf grn,shl lam
21 53h1-k2 0.11 2.L, 50.0 LOo.0 2.66 SD=-GRY,vf grn,shl lam
22 53L2-443 0.01 2.8 17.2 72.4h 2.66 SD=-GRY,vf grn,shl lam
23  g343-LL 0.23 1.8  32.1 60.7 2.67 SD-GRY,v{ grn,shl lam
2L 53uh-LS 0.0L 2.0 - 23.3 63.3 2.66 SD=GRY,vS grn,shl lam
2%  8345-L56 % 2.0 26,4 61.8 2.65 SD-GRY,vf grn,shl lam
26 ©3L6=47 0.99 2.6 22.6 67.7 2.65 SD-GRY,vf zrn,shl lam
27 S3L7-L8 3 2.2 21.2 6&9.7 2.66 SD-GRY,vf grn,shl lam
28  53L48-L9 0.06 2.4 23.3 56.7 2.66 SD=GRY,v{ grn,shl lam
29 ° 53L9-E0 0.01 .2 22.6 54.8 2.67 SD=-GRY,vf grn,shl lam
30 65350-51 0.35 2.0 2.3 51.bL 2.61 SD=GRY,vf grn,shl lam
31 5351-%2 0.01 1.8 30.4 U43.5 2.69 3D=GRY,vf grn,shl lam
32 £352-53 * 2.9 37.0 653.7 2.58 SD=GRY,vf grn,v/shl lar
33  5353-ch % 1.3 L2.6 LB.,9 2.61 SD-GRY,vf grn,v/shl lam
3L 535L-55 0.01 0.9 3.6 L6.2 2.64 SD=GRY,vf grn,w/shl lam
.35 £355-56 0.04 l.2 . L2.,1.47.4  2.63 SD=-GRY,vf grn,W/shl lar
36 5356-57 #® 0.7 35.9 59.0 2.60

SD=GRY,vf grn,w/shl lan

buaiu
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TL-811.1 - CORE LABORATORIES. INc.
* - ) _ _ Petroleurn Reservoir Engineering Page No.__z______
; DALLAS, TEXAS ™ — — - o
CORE ANALYSIS RESULTS
Company_ FENAT 0TI AND A% TXC. Formazion 2211un _ Fila __Or=3=3C72
Weil .M, Staze 36=21 . Core Type_oi8, JSzw, LF T Dirs Resc= C=27a33
Field Lwbrook~-S38llup Ext%, Drilling Fluid____W,B. Mud % Analysts___Getz
County__San Juan sute NoM. = F1ey. 6390 GL 1oation NW, NE Sec., 32~21N=8W s
i Lithological Abbreviations _
suniten cmiaTocn " Comatomenavecoms  aamov-sov MEOHUM-uED  ematneson N ammeessan Cninarionoan  vemrnyeed
SiME. LM AYPRUM . GYP FOSSILIFEROUS . FrOas . MY LuY COARSE.-CBE - GRANULAR.SRNML - YUEaaY.vey STYLOLITIC.8TY m?n-u/
e DEPTH PERMEABILITY | roROMTY " reR CEnT pORE GRN, SAMPLE DERCRIPTION
IasgR reer ) PER CENY on ‘ - DEN., . ANO REMARKS
37 5357-58 0.20 0.8 L42.9 47.6 2,65 - SD-GRY,vf grn,shl lam
38 5358-59 0.02 0.9 39.1 L3.5 2,65 ‘SD=GRY,vf grn,shl lam
‘39 5359-60 3 0.7 Lhhy 4.8 2,62 SD=-GRY,vf grn,shl lam _
Lo 5360-61 0.41 3.9 " 1.0 L4l.0 _2.61 - SD-GRY,vf grn,v/shl lam
41  5361-62 1.3 0.8 48.3 L8.3 2.62  SD-GRY,vf.grn,v/shl lam
L2  5362-63 0.16 0.9 k3.5 L45.7 2.65  SD-GRY,vf grn,v/shl lam
L3 536364 0.19 0.8 Ll1.2 55,9 2,62 SD~GRY,vf grn,v/shl lam
Ly  S36L-65 3 1.7 32.4L 56.8 2.61 SD-GRY,vf grn,v/shl lam
LS 5365-66 % 0.9 38.9 52.8 2.61 = SD-GRY,vf grn,v/shl lam
L6 5366267 * 0.6 35,3 58.8 2,60 SD-GRY,vf grn,v/shl lam
L7 5367-68 <0,01 *~iﬁ0.2_i;5%.5' 18.2 - -2,60 . SD=GRY,vf grn,v/shl -lam
L8 £368-69 1 20,9 = 38,9 lh.ly 2,60 T SD-GRY,vf grn,v/shl lam
9  5369=70 =3 -0.8 .-53.7 37.0 2.60 ~SD-GRY,vf grn,v/shl lam
S0 §370-71 ™ 2.0 ~76.9 7.7 2.57 SD=GRY,vf grn,v/shl lam
€1 5371272 <0.01 6.9 36.8 21.1 2.66 = SD=GRY,vf grn,shl lam
52 £372-73 0.05 1.3  Lh.8 27.6 2.63 SD=GRY,vf grn,shl lam
53  5373-74 <0.01  =0.6 ==39,1 L47.8 -2,6L - SD-GRY,vf grn,shl lam .
b S37u-75 # (2.8) 11.1 11,1 = SD=-GRY,vf grn,v/shl lam
55 E375-76 * (5.0) Lh.o LL.,O = SD=GRY,vf grn,v/shl lam
56  5376-77 2 0.7 52.5 35.0 2.57 SD=-GRY,vf grn,v/shl lam
57 5377-78 3% 0.8 53.8 35.9 2,59 SD=GRY,vf grn,v/shl lam
58 5378-79 * (4.1) 17.1 L6.3 % SD=GRY,vf grn,v/shl lam
5379-54l1 - - - - - _ = DRILLED
59  clhl-l2 % (8.L) s50.0 38.1 = _SD=~GRY, vf grn,v/shl
60 shli2-L3 0.01 3.2 33.3 33.3 2.72 SD-GRY,vf grn,w/shl
61 shli3-Lly 0.28 6.7 31.7 26.0 2.60 SD=GRY,vf grn,w/shl
. 62 suhl-LsS 0.11 7.2  35.5 24.7 - 2.61 SD=GRY,vf grn,w/shl
63  suh5-L6 €1 10.5 16,9 12.7 2.63 SD~LT GRY,% ¢rn,sl/shl
6Ly sulb-L7 0.19 7.6 22,6 30.3 2,40 SD-LT GRY,f grn,sl/shl
65  siL7-L48 5.5 11.8 27.5 15.5 2.62 SD-LT GRY,f grn,sl/shl
67  5LLo-50 0.19 5.4 21.8 18.2 2.65 SD-LT GRY,f grn,sl/shl
68 g,450-51 0.88 5.6 20.2 8.1 2,64 SD=-LT GRY,f grn,sl/snhl
69  5451-82 0.14 5.7 32.7 28.7 2.62 . SD=-GRY,f grn,w/shl,VF
70  5L52-53 0.0L 3.5 27.3 15.6 2.64 SD-GRY,f grn,sl/shl,VF
71 5453-5l 0.28 8.1 31.7 27.9 2.6 SD=-GRY,vf grn,w/shl
72 5LSL=55 0.09 £.2 25.0 U40.6 2.65 SD-GRY,vf grn,w/shl .
‘73 5LES-56 .04 2.7 "16.7° 6L.3 2.67 = SD-GRY,vf grn,w/shl-=:
T4 . ..5L456-57 0.01. . 2.9...13.2..55.3...2.67 .. SD=-GRY,vf. grn,w/shl:

Iy
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cL-8t1-1 CCORE LABORATORIES, INC, .
SR . - = Pewroleum Reservoir Engineering Page No. 3
' DALLAS, TEXAS - ' -

CORE ANALYSiS RESULTS

impagv_tionar CIL AND TiT Tug Fommatian 22T T BPea307X

well___N.4, State .36=21 Coze Type D22, ionyv, of Dars Bepox_ S=27-87

Tieid __Lybrook-Gallup Ext, Drilling Fluid____W,3. Mugd Asnaiysss Gatz
‘County_San Juan  Sate N,M. " Flev6890 GL Toation NW,NE Sec, 32=2liN=8w

v Lithological Abbreviations _

-kua.so DOLOMITE - DOL, AMHUYORITE . ANMNY SANDY - 30Y FinE.rn CRYPTALLIME.ZLN SRAOWNK - BAN FRACTURED - FRAC .Lllu?Lv-lL/

Salar o, Forsiirinoun-roes  Liwviimy  commeeicer  emmvcememni  eealite  pammamenouw voavey/)
saupx BErTH reaMEAsiLITY | PoRowiTY Mt CENT PORE GRN. . _SAMPLE DEZCRIPTION
NUMSER recT ! PER CENT on j Li‘::; DEN, AND REMARKS

75  5LE7-58 <0,01 3.2 11.6 62.8 2,67 SD-GRY,vf. grn,w/shl
76 5LEBB-59 0.11 - 3,2 10,9 58.7 2.66 SD=-GRY,vf grn,w/shl

77 5LE9-60 - 0.05  -5.,1 © 3.8 56,6 - 2,66 - SD-GRY,vf grn,w/shl

78 Syéo-élﬂ 0.0 — 3.4 11,9 69.0 2.67 - -SD=GRY,vf{ grn,w/shl

79  5461-62 0.08 “4.7 11,4 65.9 2.65  SD-GRY,vf grn,w/shl

80 Eu62-63 0.18 3.6 11.L 65.9 2,66 SD=-GRY,vf grn,w/shl

81 Shé3-54l 0.01 b.7 3.5 52.6 2,66 SD-GRY,vf grn,w/shl

82  ch6l-65 0.02 4.9  L.3 65.3 2,66 SD-GRY,vf grn,w/shl

33 ' Sh6c-66 <0.01 3.2 11.9 61.9 2.67 = SD-GRY,vf grn,w/shl -

€L . BL66-67 0.01 3,6 11.9 6L.,3 2,67 SD-GRY,vf grn,w/shl
- 85 . 5467-68 <0.01  ~.:2.,1°:15.2 63.6 2,66 .. SD=GRY,vf grn,w/shl

86  5L68-69 <0.01 2.1 17,1 56.1 - 2,66 - SD-GRY,vf grn,w/shl

87 5L69-70 <0.01 3.1 6.5 67.7 2.6  SD-GRY,vf grn,w/shl

88  5L70-71 0.02 1.6 14.7 67.6 2.65  SD-GRY,vf grn,v/shl,VF

89  El471-72 1.8 1.2 21.9 65.6 2.64  SD-DK GRY,vf grn,w/shl

90  5L472-73 # 3.0 9.6 L42.3 2.63 SD-DK GRY,vf grn,w/shl

91 SL73-7L 0.03 2.0 16,3 L6.5 -2.,64  SD-DK GRY,vf grn,w/shl

32  sL7k-75 <0.01 1.1 17.5 £&2.5 2,66 SD-DK GRY,vf grn,w/shl

93  S475-76 <0.01 l.L 20.8 62.5 2,66 SD=DK GRY,vf grn,w/shl
9L  SL76-77 0.01 2.3 23.3 56.7 2.67 SD-DK GRY,vf grn,w/shl

95  5L77-78 3 1.2  31.0 L4B.,3 2.6k SD-DK GRY,vf grn,w/shl

96  5L78-79 % 3.3 21.9 65.6 2,67 SD-DK GRY,vf grn,w/shl
97  5L79-80 <0.01 3.1 13.9 69,4 - 2.67 SD-DK GRY,vf grn,w/shl
98  5L80-81 <0.01 2.5 20.6 55.9 2,67 SD-DK GRY,vf grn,w/shl

99  ci481-82 <0.01 2.9 16.7 50.0 2.66 SD-DK GRY,vf grn,w/shl
100 5L82-83 <0,01 2,6 _17.5 57.5 2.66._ SD-DK GRY,vf grn,w/shl
101 5.83-84 <0.01 2.2 18.L 60.5 2,66 SD-DK GRY,vf grn,w/shl
102  5L8L-85 <0.01 1.9 18.4 60.5 2.6% SD=DK GRY,vf grn,w/shl
103 U 85-86 <0.01 2., 20.0 SLh.3 2.66 SD-DK GRY,vf grn,w/shl
1oL ciR6-87 <0.01 2.6 19.4 ©58.3 2,66 SD=-DK GRY,vf grn,w/shl
105 - s,,87-88 0.10 bh.3 5.5 L.k 2,65 SD=-GRY,vf grn,w/shl
106  5§,88-89 "0.03 4.0 10.9 56.5 2.65 SD=-GRY,vf grn,w/shl
107 5489-90 0.01 4.2 11.4 Sh.5  2.65 SD-GRY,vf grn,w/shl
108  5L90-91 0.02 3.8 5.6 61.1 2.65 SD-GRY,vf grn,w/shl
109 SL91-92 0.01 2.7 11.6 51.2 2,65 SD-GRY,vf grn,w/shl
110  §492-93 <0.01 2.3 20.0 &84.3 2.67 SD-DK GRY,vf grn,w/shl
af

i

= 3re b a4 beprrareans ard cciceralt varlied My the ctiear cn e BT T R e T BT R niremtial uge.



cL-811-1 CORE LABORATORIES. INcC.
Do " Pecroleum Reservoir Enginzering Page No. I
H DALLAS, TEXAS
| CTRE AMALYSIS RESULTS
r.maa- XENAT OTL AND GAS INC. Formation__351.UD Fiie_ S2=3=3074
W:il N. M, State 3E=-21 Core Type Dia. CoOnv, 11.3.” D;{_g chor{ :-.:_\‘.’;:L‘Cl
Fiad___LTtrook-Gallup Ext, Drilling Fluid___ W.B. Mud Analysts Getz
Counry___San Juan  gaie N, M. ey 5890 GL1oation  NW,NE Sec,3c=2LN-8W _
- ' Lithological Abbreviations
'i::I;?t. crenrti T ComavousmaTE.cowa  smauyoswy Ciorum-uen  onain-amn 0 amirear Uimmmarion.ias ::::1:;;""
MeLx OEPTH PERMEARILITY POROSITY .‘.;::AC".I:AT"::!::":N l GR ::. SAMPLE DESCRIFTION
WUseLx reeT MiLLiDARCYS PER CENT o i :,i::: | DEN . AND REMARKS
-11 5493-9L 0.01 3. 17.9 U48.7  2.47 3D-DK GRY,"ff' zrn,w’/shl
112 ghabk-9% 0.03 2.5 13.5 r£6.,8 2,47 SD-DX GRY,vf grn,w/shl
13 EL95-96 <0.01 2.3 12.5 52.5 2.65 SD-DK GRY,vf zrn,w/shl
1y 5496-97 0.02 3.L 10,9 56.6 2.65 SD-DK GRY,vf grn,w/shl
115 ©5497-98 <0.01 2.4 13,2 £7.9 2.66 SD-DK GRY,vf grn,w/shl
16 5L98-99 0.06 L.6 36.L 25.0 2.65 SD-BRN,f grn,sl/shl
17  £L99-5500 0.02 5.2 L7.1 26.5 2.63 SD-BRN,f grn,sl/shl
118 5500-01 0.02 Se3 4s.7 28.6 2.63 SD-BRN,f grn,sl/shl .
119  5501-01.5 0.02 5.3 57.4 29.L 2.63 SD-BRN,f grn,sl/shl,VF
# SAMPLE NOT SUITABLE FOR ANALYSIS
VF VERTICAL FRACTURE
() B.L. POROSITY NOT SUITABLE, SUMMATION OF FLUIDS POROSITY USED

LR Y

PIPE DOPE ON CORE #1 (5321-5379)

Voopppam] ed R cbh s tiam, ‘ ~-




EXHIBIT 9
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PROMAT : Froduction Data Analysis and History Matc
Joerator @0 BEO, INMNCORFORATED
well Name: DUNM #10
Lozation: RIO ARRIBA, NEW MEXIZO
Formation: LYBRODE GALLUFR/GRANEZFGS
dels  SINGLE FORCEITY, FINITE AREA
2ability ice sstimated #x=sss
FE R E Skin 1s estimatsd *EE TR
W N R Srea 1s estimated kRl
Initial Faramebter Estimatss
OSSO0
nEnl T
=5,
3L
Well Data and Reservolr Frogevilies
=25
=200
5 d L2
1425
IO
L] {deg 153.0
t: i 3 LT LGO
1f fractiom: 370G
Water :ompressibility (1/psi’ - . BELGE-DT
Formaticn compressibility (1/p=s1) . L4OO0E-OS
Final Estimates used in Match
Fermszability (md) L0181
Tatal povosity (fraction) LOFR0

Stin
Drainagsz

aArE R

Mumber of i1terations 7
Sum of sguarsd residuals

cosfTficient

factor
{Mscf)
produced

Correlation
Termination tolerance
Original gas in place
Fraction original gas

1

]

i
W

0o W
0 =

L339BTE+CE
3152

L 000
LSP82E+04

25.71

g

| R,

Frogram

EXHIBIT 9a
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125,03 1 21473, = 115,54
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214,00 =i 31149, ~-3.47 105.87

37 .0 3 34731 . -3.77 L3047
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.03 37 G571, & 103,13
. & 43354, = TR.A37
. 4] 44187, { FTL.2132
. 42387 . ELETA
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.ol SLIL7. =
P So&0Z. ~=
L 2 SFLSD. -1
LG 37 . hAlsls. LBE&

L 532 . ALOZE. - &E =
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FROMAT @ Froduction Data Analysis and History Matching Frogram

S, INZCRFCRATED

Josratos i .
wWell Name: DuUNid #11
llocaticons: RIO ARRIEA, MNMEW MEXICO

i

Triittial Farameitsr Estim

= Cod )

T v o (fractical
Skan

Drainags zrea {(acrea)

ot
1]

it

i
U]

12l Eztimates uss=sd 1in
Fermeabllity (md:

Total povosity (fraction
Skim

Draimnage ar=a (acra)

Number of 1fterations

Sum of sguared residuals
Corvrelation coefficient
Termination tolevrance fTactor
Original gas in place (Mscf)
Fraction original gas produced (4%

)]

n

=i 0

i
My 2

i

__.;'+

S

s

L 11155E+07
. 7058
1.000
 LOHTE+OT
27.8

EXHIBIT 9b
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Tim=
{Day)
146,10 7172.%9 AHD72.0 18.13 302.43
44,0 14330, 17282, -12.61 234 .29
7L 1312, 2LT77. -17.93 zZ0R.72
107 .0 27901, 32864, -15.10 196.25
138,44 23837, 37343, ~2.37 136,34
1649.G Z95E3. 41934, -5.73 177.20
197.0 L4471, 465533, -4, 40 174.28
228.0 43545, Z14606. -3.41 170.48
2358.0 24203, 54131, -2.18 166.34
28T .0 &0027 . HGaS2. -1.03 163,60
.0 4399, 55400, -.77 1460.85
0 O HFTLT, TOE34. - T 138.29
1.0 TaTvii, . -. 17 135,76
1.0 7 7 7. .13 155.88
2.0 = 3. .17 131.84
2.0 3 AT 150,01
3.0 7 7 .87 142,17
LA 7814, 3 1.19 145,44
2.0 . LIIEFE~DL . 1.13 144,92
3.0 . 1063&E+0E L1051 1.19 143.28
3 <1 1DA2E+0S L LOT0EE+D4A 1.47 141.73
T4 0 AITOLE+GS L1151 2E+DSG 1.467 140,17
&34, 0 .1 <1172 1E+D8E 1.46% 138.57
1S .1z L121E3E+GA 1.84 137.20
Ths i A2 AFE- L LBS3TE+OS 1.3¢& 135.73
- L13174E+0E JL1E2FSOERDS 1.73 134.33
307 .0 L13E8FE+0L L 13B3EEZE+DS 1.70 132.92
837.0 L 13FBIEF0E L 13T744E+054 1.74 131.36
2348.G L1A3FIE+DS L 14173E+06 1.54 130.19
399.,0 LALGTFZE+DS L 14531E+0& 1.45 128.83
FE27 .0 LIS I52E+G . 14FL4E+D4 1.246 127.462
I5E.G L 1SEHTEF0E L ISSO1IE+DS .73 1246.20
FE3.,0 1SFERE+0L L 1ST7E5E+D6 1.25 125.04
1019.,0 LAETOBEFDS L 1611I2E+DA .21 123.75
1047,0 LAEETTE+DSL L 1EGETEXQA 1.29 122.9
1080.,0 LATOSEE+DS L 16BS1IE+OS 1.21 12:.27
1111.,G L1TL4ETFEFDS L 1TES4HEFOS 1.0 §
1i41.0 LATTRTE+CGSE L 1T7EBLE+OS .89
1172.9 L1B154E+06 L 1T7F6FE+QS 1.03
1802.0 LABSOSE+CE L 1BBE4EE+0S 1.45
1223.0  123B6SE+0SE L 1B&O4E+DS 1.40
1244 ,G L1 FBE0E+QA L 1BTBIE+DS 1.25 114.16
1272, . 1PE3BE+QL L 1TF3ERE+06 1.1 113.12
1323.0 LATFEGTE+FQELE L 1FLF4E+QS .28 111.99
1353.3 LBO222E+06 L 200F4E+06 B4 110.2G
1384.0 L2UTLLE+QLE L 2O443E4+Q6 . 109,79
1414, L20BFZE+OL L 20T7P4E+06 47 108.74
1445 .0 L.21Z227E+04  L21148E+06 .37 107 .65
1476.0 SE1ETPE+06 L2147 T7E+06 .38 106.3
1Z0s5.0 L.213877E+DE ELBBPE+H3 .21 185,357
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EXHIBIT 10
DARCY PERMEABILITY



LERSE

RINCON
CELCIUS
STATE 186
QUINELLA
RINCON
BETTY B
FED B
FED B
FED C
RINCON
RINCON

§ BULTCH
EBY

EBU

EY
BETTY C
RINCON
STRAWBERR
Egl
EMITH

P. RANCH

OERMEABILITY ESTIMATION FROM CURRENT PRODUCTION DATA
LYBRDOK TIBHT FORMATION AREA
Darcy's Law Estimates

RES PRES NET PAY FRAC LENBTH FRAC g gas

WELL  GECTION  TOWNSHIP  RANGE  PSIA  {feet) {feet)  SKIN (MCFD)
5Y 5 23 ) 1400 42 goo -7 &0
! 14 3 b 1400 40 350 -b.B8 13
2 16 23 & 1400 b o -7.24 27
! 31 23 ] 1300 30 190 -6.27 39

13 | 23 7 1400 42 480 -7.20 85
2 13 23 7 1400 30 4 -7.11 B4
22 22 233 7 1800 32 cee  -T.40 9
b 27 23 7 1400 48 225 -b.M4 20
2 3 3 7 1400 4 400 -7.01 7
t 30 24 6 1300 30 440  -7.11 79
? i 24 b 1400 30 730 -7.64 200
2 8 24 7 1400 94 190 -6.27 10
23 17 24 7 1300 58 380 -b.9% 46
20 18 24 7 1300 4 225 -b.44 42
22 18 24 7 1300 34 %0 -7.33 29
31-2 ) 24 7 1300 13 477 -T.18 44
15 35 24 7 1400 28 00 -7.01 78
1 3 24 ] 1400 22 30 ~1.33 20
2 13 24 B 1300 45 215 -b.b4 B4
3 13 24 B 1300 82 528 -T.29 78
1 21 24 8 1400 44 190 -6.27 10

AVERAGE DARCY METHOD PERMEABILITY:

PERMEABILITY
{nillidarcys)

0.00233
0.00234
0.00243
0.02201
0.00908
0.00833
0.00094
0.00382
0.00084 -
0.00910
0.01329
0.00178
0.00332
0.00922
0.00339
0.01345
0.01882
0.00338
0.01607
0.00581
0.00219

0.00743

IXHIRIT 10
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EXHIBIT 12
PRESSURE BUILD-UP TEST



BUILD-UP ANALYSIS

_?B

HALLIBURTON SERVICES

FARMINGTON, NEW MEXICO

G A Halliburton Company

Customer: COLE PRODUCTION
Well Description: RINCON 21

PRESSURE BUILD—-UP
GALLUP PERFS: 5430'-54438'
MARCH 27, 1991

NOTICE, THIS REPORT IS BASED ON SOUND ENGINEERING PRACTICES. BUT BECAUSE OF VARIABLE WELL CONDITIONS AND OTHER
INFORMATION WHICH WUST BE RELIED UPON, HALLIBURTON MAKES NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY OF
THE DATA OR OF ANY CALCULATIONS OR OPINIONS EXPRESSED HEREIN. YDU AGREE THAT HALLIBURTON SHALL NOT BE LIABLE FOR
ANY LOSS OR DAMAGE, WHETHER DUE TO NEGLIGENCE OR OTHERWISE ARISING OUT OF OR IN CONNECTION WITH SUCH DATA.
CALCULATIONS OR OPINIONS.
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NOTICE, THIS REPORT IS5 BASED ON SOUND ENGINEERING PRACTICES, BUT BECAUSE OF VARIABLE WELL CONDITIONS AND OTHER
INFORMATION WHICH MUST BE RELIED UPON, HALLIBURTON MAKES ND WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY OF
THE DATA OR OF ANY CALCULATIONS OR OPINIONS EXPRESSED HEREIN. YOU AGREE THAT HALLIBURTON SHALL NOT BE LIABLE FOR
ANY L0OSS OR DAMAGE, WHETHER DUE TO NEGLIGENCE OR QTHERWISE ARISING OUT OF OR IN CONNECTION WITH SUCH DATA,
CALCULATIONS OR OPINIONS.
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NOTICE, THIS REPORT IS BASED ON SOUND ENGINEERING PRACTICES, BUT BECAUSE OF VARIABLE WELE CONDITIONS AND OTHER
INFORMATION WHICH MUST BE RELIED UPON, HALLIBURTON MAKES NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY OF
THE DATA OR OF ANY CALCULATIONS OR OPINIONS EXPRESSED HEREIN. YOU AGREE THAT HALLIBURTON SHALL NOT BE LIABLE FOR
ANY LOSS OR DAMAGE, WHETHER DUE YO NEGLIGENCE OR OTHERWISE ARISING OUT OF OR IN CONNECTION WITH SUCH DATA,
CALCULATIONS OR OPINIONS.



NOTICE, THIS REPORT IS BASED ON SOUND ENGINEERING PRACTICES, BUT BECAUSE OF VARIABLE WELL CONDITIONS AND OTHER
INFORMATION NHICH MUST BE RELIED UPON, HALLIBURTON MAKES NO NARRANTY, EXPRESS OR IMPLIED, AS TG THE ACCURACY OF
THE DATA OR OF ANY CALCULATIONS OR OPINIONS EXPRESSED HEREIN. YOU AGREE THAT HALLIBURTON SHALL NOT BE LIABLE FOR
ANY LOSS OR DAMAGE, WHETHER DUE TO NEGLIGENCE OR OTHERWISE ARISING OUT OF OR IN CONNECTION WITH SUCH DATA,
CALCULATIONS OR OPINIONS.



EXHIBIT 13
NATURAL PRODUCT 10N TESTS



NATURAL PRODUCTION TESTS
BANNDN ENERGY INCORPORATED
1990 ORILLING

BREAKDOMN PROCEDURE

15% HCL  2%KCL  BALLED NAX SNAB

NELL NANE PERFORATIONS GALLONS BARRELS  OFF? DEPTH RESULTS
LYBRODK SOUTH #3 9455~ J4b2° 300 85 NO 3400 NO FLOW
LYBROOK SOUTH #4 3302'- S9i4° 300 30 YES 3300 NO FLOW
LYBRODK SQUTH #5 5327'~ 5338° 1000 - 95 YES 3300 NO FLOW
LYBROOK S0UTH 86 5312'- 3504 1000 B0  YES 5300 ND FLOW
LYBROOK SOUTH #7 94367~ 5462° 1600 75 YES 3300 ND FLOW
LYBROOK SOUTH 18 5383'- G464° 0 it YE§ 5300 ND FLON
LYBROOK SOUTH ¥9 5291 '~ 5540° 1200 30 YES 3200 NG FLOW
LYBROOK SOUTH #10 5245°- 5501° 200 B5  YES 3230 NO FLDW
LYBROOK SOUTH kil 5364"- 3365° 1600 B2 YES 3300 ND FLOW
- LYBROOK SOUTH #13 9273~ G481 1000 - 125 YES 3200 NO FLOW
LYBROOK SOUTH k14 3315'- 5321° 1000 B0  YES 5275 ND FLONW

EXHIBIT 13
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EXHIBIT 15
CALCULATED RADIAL FLOW




PRE-STIMULATION PRODUCTION ESTIMATES
FRON POST-STIMULATION PRODUCTION DATA
Lybrook Tight Formation Area

FIRST MONTH FIRGT MONTH CALCULATED PRE-
POST-STIM PRODUCTION POST-STIM PRODUCTION  STINMULATION RATE
conp oIL BAS 0IL BAS 118 GAS
WELL LOCATION OPERATOR  DATE {bbls}  (mcf) {bopd}  (mctd) {bopd}  (mcid)
### BEST WELLS 1990 ##3
State J #4 K-16-23-7 BLO 04/90 243 3073 B.0  146.9 0.4 7.4
Bobby B #4 E-31-24-5 BCD 05/%0 - 199 10710 &3  I82.3 0.3 15,7
Federal B #8 [-22-23-7 BLD 05/90 83t 5315 2.3 1748 1.2 7.8
#43 BEST WELLS 1989 #%4
State 16-1 D-16-23-6 Bannon  11/8% 1031 1383 33.9 43.5 1.9 2.0
Rincon 9 #-31-24-7 Cole 11789 486 12802 16,0 421.1 0.7 18.7
Hesa 25-3R M-25-24~7 Bannon  03/89 280 13044 - - 9.2 429.1 0.4 19.1
Federal B 47 A-21-23-7 BCD 07789 163 12612 38.3 4149 1.7 18.4
##% BEST WELLS 1988 ##+
Marcus A-12  B-5-23-b6 Bamnon  01/88 g7 113 2.2 3663 - 1.2 16,3
Marcus A-14  K-31-24-b Bannon  01/88 510 6973 16,8 229.4 0.7 10.2
Marcus A-23  F-J5-24-7 Bannon  09/88 1608 2526 32,9 83.1 2.4 3.7
#32 BEST NELLS 1987 ###
NARCUS 11 N-35-24-7 Bannon  11/87 1357 74 5.2 2.4 2,3 0.1
Narcus A-22  0-3i-24-b Bannon  11/87 1739 10333 .2 339.9 2.3 5.1

EXHIBIT 15



EXHIBIT 16
PRODUCTION DATA
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TOP OF GALLUP

LYBROOCK TIGHT FCRMATION AREA

TOP OF
LEASE NAME OPERATOR NAME _ LOCATION GALLUP
ADOBE DUGAN PRODUCTION CORP A 5 23 7 5826
AKE REYNOLDS NOEL CONSTRUCTION 1 11 24 8 5839
ANDERSON COLEMAN OIL & GAS INC K 2 24 8 5274
BALLYMALOE DUGAN PRODUCTION CORP K 25 23 7 5236
BENN 9 BANNON ENERGY INC H 9 23 7 5512
BETH GEIGER GIANT EXPL & PROD €O A 17 23 7 5452
BETTY 8 BCO INC c 15 23 7 5537
BETTY B BCO INC E 15 23 7 5402
BETTY C 31 KERR MCGEE CORP M 31 24 7 5294
BETTY C 31 KERR MCGEE CORP | 31 24 7 5430
BETTY C 31 KERR MCGEE CORP K 31 24 7 5342
BETTY C31 — KERR MCGEE CORP L 31 24 7 5302
BETTY C31 KERR MCGEE CORP o 31 24 7 5363
BLAKELY 23 GRACE PETROLEUM CORP E 23 24 7 5408
BOBBY 8 BCO INC E 31 24 6 5198
BUMBLE DUGAN PRODUCTION CORP D 27 24 8 4948
CAMPOS BCO INC K 4 23 7 5633
CHAPMAN A MERRION OIL & GAS CORP F 23 23 6 5131
CONNIE PETROLEUM CONSULTANTS 6 21 24 7 5715
CONNIE 21 GRACE PETROLEUM CORP D 21 24 7 5860
CONNIE 21 BANNON ENERGY INC | 21 24 7 5451
CONNIE 28 GRACE PETROLEUM CORP B 28 24 7 5437
CONNIE 28 GRACE PETROLEUM CORP H 28 24 7 5512
CONNIE 29 - BANNON ENERGY INC o 20 24 7 5830
CONNIE 29 BANNON ENERGY INC K 29 24 7 5830
DOME FEDERAL 13 GRAHAM ROYALTY LTD A 13 23 8 5212
DOME FEDERAL 34-24-7 TEXACO INC M 34 24 7 5270
DUNN BCO INC M 9 23 7 5500
DUNN BCO INC M {0 23 7 6470
DUNN UNION TEXAS PETR INC P a9 23 7 5520
DUNN BCO INC L 10 23 7 5486
DUNN BCO INC F 10 23 7 5514
DUNN BCO INC A 4 23 7 5209
DUNN BCO INC F g 23 7 5514
DUNN BCO INC D 9 23 7 5512
DUNN BCO INC K 9 23 7 5475
DUNN BCO INC E a 23 7 5500
DUNN BCO INC B 3 23 7 5308
DUNN BCO INC A 3 23 7 5278
DUNN BCO INC c g 2 7 5520
DUNN BCO INC H 3 23 7 5344
DUNN FEDERAL BYRON OIL INDUSTRIES INC P 4 23 7 5220
DUNN FEDERAL BYRON OIL INDUSTRIES INC J 4 23 7 5455
ERIC HIXON GIANT EXPL & PROD CO H 15 23 7 5453
ERNEST MERIDIAN OIL INC D 27 24 7 5395
ERNST MERIDIAN OIL INC c 27 24 7 5012

C e -




TOP OF GALLUP
LYBROOK TIGHT FORMATION AREA

o TOR OF
LEASE NAME OPERATOR NAME. LOCATION GALLUP
ESCRITC GALLUP UNIT BCOINC H 18 24 7 6073
ESCRITO GALLUP UNIT BCO INC N 18 24 7 650
ESCRITO GALLUP UNIT BCO INC E 18 24 7 5721
ESCRITO GALLUP UNIT BCOINC P 18 24 7 5830
ESCRITO GALLUP UNIT BCO INC o) 18 24 8 5805
ESCRITO GALLUP UNIT BCO INC F 13 24 7 5866
ESCRITO GALLUP UNIT BCOINC N 17 24 7 5890
ESCRITO GALLUP UNIT BCOINC A 19 24 7 5820
ESCRITO GALLUP UNIT BCO INC P 12 24 8 5805
ESCRITO GALLUP UNIT BCOINC Cc 20 24 T 5880
ESCRITO GALLUP UNIT BCOINC G- 18 24 7 5928
ESCRITO GALLUP UNIT BCOINC H 20 24 7 5152
ESCRITO GALLUP UNIT BCO INC ! 18 24 T 5780
ESCRITO GALLUP UNIT BCOINC F 21 24 7 5702
ESCRITO GALLUP UNIT BCOINC C 18 24 7 3759
ESCRITO GALLUP UNIT BCO INC c 21 24 7 5942
ESCRITO GALLUP UNIT BCO INC A 20 24 7 6112
ESCRITO GALLUP UNIT BCOINC J 18 24 7 5806
ESCRITO GALLUP UNIT BCO INC L 17 24 7 5780
E-TON-NAH-GAH ALEXANDER ENERGY CORP | 8 23 7 5125
FEDERAL 122 BCOINC M 22 24 7 5405
FEDERAL 127 BCOINC D 27 24 7 5580
FEDERAL 14 _ BANNON ENERGY INC. D 14 23 7 5380
FEDERAL 18 BANNON ENERGY INC. M 18 23 6 5285
FEDERAL 19 BANNON ENERGY INC. G 18 23 6 5315
FEDERAL 19 BANNON ENERGY INC. c 18 23 6 5286
FEDERAL 1-22 BCOINC N 22 24 7 5376
FEDERAL 1-7 BCO INC P 7 24 7 5910
FEDERAL 226 BCO INC C 26 24 7 5343
FEDERAL 3 GRAHAM ROYALTY LTD | 3 23 8 5142
FEDERAL 3 21 BCOINC 0 21 24 7 5470
FEDERAL 3 21 BCOINC L 21 24 T 5868
FEDERAL 3 21 BCOINC H 21 24 7 5780
FEDERAL 35 GRAHAM ROYALTY LTD ! 35 24 8 5223
FEDERAL 36 GRAHAM ROYALTY LTD | 34 24 8 5162
FEDERAL 4 26 BCOINC G 26 24 7 5298
FEDERAL 6 ALEXANDER ENERGY CORP F 6 23 7 5280
FEDERAL 6 22 BCOINC K 22 24 7 5727
FEDERAL 7 GRAHAM ROYALTY LTD L 7 23 7 5335
FEDERAL 8 BCO INC. E 22 23 7 5454
FEDERAL 8 BCO INC c 22 23 7 5613
FEDERAL 8 BCOINC A 21 23 7 5436
FEDERAL A MERRION QIL & GAS CORP P 11 24 8 5043
FEDERAL A BCOINC E 29 23 7 5353
FEDERAL B BCOINC | 22 23 7 5375




TOP OF GALLUP
LYBROCK TIGHT FCRMATION AREA

TOP OF
LEASE NAME OPERATOR NAME .. . , LOCATION GALLUP
F-27-24-7 MERIDIAN OIL INC K 27 24 7 5021
GOFF 30 BANNON ENERGY INC E 30 24 6 5514
GRACE FEDERAL 1 BANNON ENERGY INC. E 1 23 7 5180
GRACE FEDERAL 1 BANNON ENERGY INC E- 1 23 7 $230
GRACE FEDERAL 19 GRACE PETROLEUM CORP 8] 19 23 6 5110
GRACE FEDERAL 21 BANNON ENERGY K 21 24 7 55635
GRACE FEDERAL 35 GRACE PETROLEUM CORP D 7 24 7 5296
GRACE FEDERAL 6 BANNON ENERGY INC. M 6 23 b 5250
GRACE FEDERAL 6 BANNON ENERGY INC K 6 23 6 5150
GRACE FEDERAL® BANNON ENERGY INC. — K 6 23 6 5150
GUS YJ STATE YATES PETROLEUM CORP. B 32 23 8 5424
HANSON FEDERAL - =@ o wor e BYRON QIL INDUSTRIES INC NIT 3 23 7 5302
HAT TAHE YAZZA T ALEXANDER ENERGY CORP c 8 24 7 5350
JUDY BCOINC P 17 24 7 5300
KENNEY 23 = . GRACE PETROLEUM CORP K 23 24 7 2318
KENNY - DUGAN PRODUCTION CORP B 36 23 7 4830
KINSDALE - L DUGAN PRODUCTION CORP i 26 23 7 5112
LAVAFALLS .. ... . DUGAN PRODUCTION CORP 4 27 24 8 4931
LOVE T GRACE PETROLEUM CORP A7 23 24 7 5337
LU-LU o PARKO OIL = = -D 29 23 6 5338
Lu-Lu PARKO OIL P 29 23 8 5231
Lu-tU PARKO OIL L 29 23 6 5092
LU-LU PARKO OIL N 29 23 6 5165
-y PARKQ OIL = - oz 29 23 6 5434
LYBROOK FOUR CORNERS EXPL CO K 3 23 7 4865
LYBROOK BCOINC G 22 24 7 5445
LYBROOK BCOINC | 22 24 7 5274
LYBROOK BCO INC J 22 24 7 5380
LYBROOK BCOINC l 27 24 7 5380
LYBROOK BYRON QIL INDUSTRIES - D - 4 a3 7 5029
LYBROOK UNION TEXAS PETR INC E 30 23 6 5075
LYBROOK FOUR CORNERS EXPL CO M 3 23 7 4937
LYBROOK BYRON CIL INDUSTRIES | 4 23 7 5045
MARCUS BANNON ENERGY INC E- 6 23 6 5585
MARCUS BANNON ENERGY INC H 35 24 7 5070
MARCUS BANNON ENERGY INC H 35 24 7 4800
MARCUS BANNON ENERGY INC A 1 23 7 5308
MARCUS BANNON ENERGY INC B 12 23 7 5270
MARCUS BANNON ENERGY INC | 7 23 6 5300
MARCUS BANNON ENERGY INC N 1 23 7 5425
MARCUS A BANNON ENERGY INC D 1 23 7 5225
MARCUS A BANNON ENERGY INC c 12 23 7 5175
MARCUS A BANNON ENERGY INC | 1 23 7 5443
MARCUS A BANNON ENERGY INC F 35 24 7 4870
MARCUS A BANNON ENERGY INC K 31 24 b 5325
MARCUS A BANNON ENERGY INC { 35 24 7 5045
MCBEE BANNON ENERGY INC F 7 a3 6 5298
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MCSEE 7 BANNON ENERGY INC L 7 23 6 5100
MCBEE 7 BANNON ENERGY INC. K 7 23 B 5230
MCBEE 7 BANNON ENERGY INC. c 7 23 6 5310
MESA 25 BANNON ENERGY INC M _ 25 24 7 5360
MESA 25 GRACE PETROLEUM CORP D 2s 24 7 5270
MEZA 25 BANNON ENERGY INC ! 25 24 7 5542
MESA 25 BANNON ENERGY INC M 25 24 7 5358
NANCY 14 BANNON ENERGY INC. B 14 23 7 5374
NANCY 14 BANNON ENERGY INC B 14 23 7 5420
NANCY 14 BANNON ENERGY INC E.- 14 23 7 5284
PHANTOM RANCH - -2 . oo DUGAN PRODUCTION CORP o2 24 8 4780
QUINELLA =077 o7 =0m = T YOUNG MARSHALL R QIL'CO - DT 31 23 & 5395
R R ZANOTTI T MCELVAIN T H O&G PROP - c 34 24 7 5414
RASPBERRY DUGAN PRODUCTION CORP M 26 24 7 5476
RINCON COLE JACK A c 1 23 7 5332
RINCON COLE JACK A - o3 24 6 5500
RINCON COLE JACK A G 30 24 6 5323
RINCON : COLE JACK A J.. 35 24 7 5170
RINCON . - -~ COLE JACK A ; M3 24 6 5355
RINCON ~ < -~ © COLE JACK A c 30 24 6 5020
RINCON COLE JACK A G 13 23 7 5200
RINCON COLE JACK A B 35 24 7 5470
ROGERS 24 BANNON ENERGY INC L 24 23 7 5272
SAPP C o DUGAN PRODUCTION CORP D 5 23 7 5410
SAPP C DUGAN PRODUCTION c 5 23 7 5214
SAPP C DUGAN PRODUCTION CORP D 5 23 7 5195
SHAWNEE 33 GRACE PETROLEUM CORP o’ 33 24 7 5790
SHOOFLY MERRION OIL & GAS CORP c 14 24 8 5540
SLICKHORN GULCA DUGAN PRODUCTION CORP M 8 24 7 5983
SMITH BCO INC c 13 24 8 5796
SMITH BCO INC F 13 24 8 5642
SOUTH BLANCO FEDERAL 23 BANNON ENERGY INC M 23 24 8 5300
SOUTH BLANCO FEDERAL 25 BANNON ENERGY INC D .. 25 24 8 5354
SOUTH BLANCO FEDERAL 25 BANNON ENERGY INC M 25 24 8 5264
SOUTH BLANCO FEDERAL 25 BANNON ENERGY INC L 25 24 8 5295
SOUTH BLANCO FEDERAL 25 BANNON ENERGY INC F 25 24 8 5341
SOUTH BLANCO FEDERAL 25 BANNON ENERGY INC E 25 24 8 5321
SOUTH BLANCO FEDERAL 25 BANNON ENERGY INC N 25 24 8 5285
SOUTH BLANCO FEDERAL 25 BANNON ENERGY INC K 25 24 8 5310
SOUTH BLANCO FEDERAL 26 BANNON ENERGY INC D 26 24 8 5293
SOUTH BLANCO FEDERAL 26 BANNON ENERGY INC B 26 24 8 5287
SOUTH BLANCO FEDERAL 26 BANNON ENERGY INC A 26 24 8 5322
SOUTH BLANCO FEDERAL 26 BANNON ENERGY INC D 26 24 8 5294
SOUTH BLANCO FEDERAL 26 BANNON ENERGY INC H 26 24 8 5329
SOUTH BLANCO FEDERAL 26 BANNON ENERGY INC c 26 24 8 5286
SOUTH BLANCO FEDERAL 26 BANNON ENERGY INC F 26 24 8 5247
SOUTH BLANCO FEDERAL 6 BANNON ENERGY INC B 6 23 7 5345
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SCUTH BLANCO FEDERAL 6 BANNON ENERGY INC A 5 23 7 5390
SOUTH BLANCO FEDERAL & BANNON ENERGY INC H 2 23 7 4531
SOUTH BLANCD NAVAJO BANNON ENERGY INC P 22 24 8 5264
SOUTH BLANCO NAVAJO 25 BANNON ENERGY INC D 25 24 8 5318
SOUTH BLANCO NAVAJO 25 BANNON ENERGY INC J 25 24 8 5338
SOUTH BLANCO NAVAJO 25 BANNON ENERGY INC P 25 24 8 5334
SOUTH BLANCO NAVAJO 264 BANNON ENERGY INC [ 26 24 8 5281
SOUTH BLANCO NAVAJO 31 BANNON ENERGY INC E 31 24 7 5354
SOUTH BLANCO NAVAJO 31 BANNON ENERGY INC D 31 24 7 5366
S. BLANCO FEDERAL 31 BANNON ENERGY INC. B 31 24 7 5500
SOUTH BLANCO NAVAJO 8 BANNON ENERGY INC - A 8 23 7 5498
SOUTH BLANCO NAVAJO 8 BANNON ENERGY INC == B - 8 23 7 5433
SOUTH BLANCO NAVAJO 8 BANNON ENERGY INC H 8 23 7 5125
SOUTH BLANCO STATE 32 BANNON ENERGY INC F 32 24 7 5867
SOUTH BLANCO STATE 324 BANNON ENERGY INC o) 32 24 7 5503
SOUTH BLANCO STATE 36 BANNON ENERGY INC D 36 24 8 5262
SOUTH BLANCO STATE 36 BANNON ENERGY INC G 36 24 8 5279
SOUTH BLANCO STATE 36- BANNON ENERGY INC A . 38 24 8 5337
SOUTH BLANCO STATE 36 BANNON ENERGY INC H 36 24 8 5289
SOUTH BLANCO STATE 36 F MESA OPERATING LTD PRTS F 36 24 8 5249
STATE . WARNER R W D 36 24 7 5238
STATE DUGAN PRODUCTION CORP E 32 24 7 5492
STATE 32 BANNON ENERGY INC. P 32 24 7 5827
STATEH — BCO INC : - B - 2 23 7 5284
STATE H BCO INC I 16 23 7 8236
STATEH BCO INC A 35 24 7 5322
STATE H BCO INC M 2 23 7 5354
STATE H BCOINC D 2 23 7 5308
STATE OF NEW MEXICO 36 GRAHAM ROYALTY LTD c 36 24 8 2317
STATE OF NEW MEXICO 36 GRAHAM ROYALTY LTD L 36 24 8 5224
STATE OF NEW MEXICO 36 GRAHAM ROYALTY LTD B 36 24 8 5279
STATE OF NEW MEXICO 36 GRAHAM ROYALTY LTD E 35 24 8 5264
STATE OF NEW MEXICO 36 GRAHAM ROYALTY LTD I 36 24 8 5317
STATE OF NEW MEXICO 36 GRAHAM ROYALTY LTD N 36 24 8 5222
STATE OF NEW MEXICO 36 GRAHAM ROYALTY LTD P 36 24 8 5259
STATE OF NEW MEXICO 36 GRAHAM ROYALTY LTD M 36 24 8 5236
STEPHENSON BCO INC D 22 24 7 5780
STERLING 30 GRACE PETROLEUM CORP ! 30 24 6 5340
THIRLAWAY MCELVAIN T H O&G PROP G 35 24 7 5062
VANDENBURGH 11 BANNON ENERGY INC M 11 23 7 5436
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