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ABSTRACT 

Multiple tests on more than 100 tight gas sand 
core samples from five formations indicate that in altu 
gas permeability is ten to more than a thousand times 
less than indicated by routine tests oving 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 f i l ­
trate has little permanent influence on rock permea­
bility but clean-up times may be extensive because 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. oil and gas reserves 
by the American Gas Association3 show that U.S. gas 
reserves reached a maximum in 1967 of nearly 290 t r i l ­
lion cubic feet (8x1012 m3). With the exception of the 
year 1970 when Prudhoe Bay reserves were added, gas 
reserves have declined at a near constant rate of 10 
trillion cubic feet (2.8xlOn a 3) 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., mlcrodarcies. The design 
of stimulation treatments to achieve commercial rates 
of production and reliable assessment of potential 
reserves ln auch low permeability rocks demand» accu­
rate knowledge of their permeability, porosity, and 
flow properties. Though meager, there is sufficient 
information already available in the literature to 
suggest that some of the flow properties of these rocks 
differ markedly from those of more permeable rocks and 
thus require closer study. 

Results of several different studlea of the prop­
erties of low permeability gas producing horizons have 
previously been published. Studies by Thomas and Ward2 

showed that the permeability of corea from the Pictured 

References and i l l u s t r a t i o n s at end of oaprr. 

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 a l 3 con­
cluded that very low permeability rocks are affected by 
stress to a greater degree than those having higher 
levels of permeability. This agreed with results 
reported earlier by McLatchie'V 

Tannich5 mathematically studied liquid removal 
from fractured gas wells in low permeability 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 ln 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 analysis, were not entirely 
explainable from data available ln the literature. In 
addition, developments in stimulation design showed the 
need for reliable reservoir permeability values to 
prevent overdeslgn (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 answers to these and other problems that arise 
ln 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 ln the reservoir, 
(2) to atudy the range of the influence of these fac­
tors in low permeability producing horizons in areas of 
interest to Amoco, (3) to develop, lf possible, corre­
lations for predicting reservoir values of permeability 
from core analysis results, and (4) to evaluate the 
effecta of invasion of fluids of different salinities 
on the rate of regainment of permeability to gas. 
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APPARATUS AND EXPERIMENTAL PROCEDURE RESULTS 

PluR Maples 3/4-inch ln diameter by 1-lnch (1.9 
em D x 2.5 ca L) long drilled parallel to formation 
bedding planes were tested in Hassler sleeve holders 
capaele of exerting up to 10,000 pai (70 MFaj confining! 
pressure uniformly in a l l directions (so-called "hy­
drostatic" test conditions). Permeability to either 
gas or water could be measured at Injection pressures 
up to 1000 psi (7 MPs) and were measured at flow rates 
sufficiently low to avoid turbulence. Vacuum de-
aerated liquids, passing through line f i l t e r s , were 
supplied to the cores at constant pressure by nitrogen' 
driven tranafer cylinders designed to prevent diffusion 
of nitrogen into the driven liquid. Flowing pressures 
were measured with Bourdon gauges for gas, and variable 
reluctance diaphragm transducers and Indicators for 
liquid. Confining pressures were exerted by o i l and 
were adjusted to compensate for average pore pressure 
to obtain a given net confining pressure. 

Flow rates of liquids were measured by timing 
their travel ln pipets. Flow rates lower than 10~* 
cm3/sec could be measured to allow measuring permea­
b i l i t i e s down to 10 - 6 md. Low gas flow rates were mea­
sured by timing the passage of the meniscus when dis­
placing o i l from a horizontal pipet whose tip was bent 
downward to discharge under o i l . This arrangement, 
with I t s constant, slightly negative o i l head, Insured 
Instant displacement of o i l by the gas and avoided 
complications from the action of interfacial forces 
either at the meniscus or pipet tip. I t I s Important 
that the meniscus travel horizontally; l f the o i l head 
changes during flow measurement, gas between the core 
and meniscus wil l change volume sufficiently to intro­
duce significant error when using small bore pipets. 
Ten cm3 pipets however can be operated vertically with 
less than 12 error i f volume between the core and pipet 
i s less than 5 cm3. Samples were liquid saturated by 
evacuating them ln pressure chambers for 4 hours at 
pressures less than 1 mm 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 liquid dis­
placed Into calibrated pipets (0.001 cm3 subdivisions) 
with time allowed to obtain equilibrium at each step. 

Effects of confining pressure on permeability were 
ordinarily measured ln gas flow tests using dry cores. 
Permeabilities were measured at increasing confining 
pressure levels up usually to the reservoir 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.) Kllnkenberg (no gas s l i p ­
page) permeabilities were determined at the highest 
confining pressures by the conventional method of mea­
suring permeabilities at more than one average flowing 
pressure; preliminary Investigations Indicate that 
measurements at two Injection pressures provided s u f f i ­
cient data. Gas drive tests were performed ualng cores 
which had been saturated with formation water and whose 
permeability to water had been determined. For reasons 
discussed ln a later section, nitrogen was injected, 
usually at 1000 psi (7 MPa) (sometimes lower, l f 
needed, to avoid turbulence) until 3500 cm3 (at ambient 
pressure) had emitted downstream. Permeability was 
monitored throughout the teat. Hold-up volumes were 
too great to permit measuring the rate of water pro­
duction ao that saturation data for determining rela­
tive permeabilities could not be collected except for 
end points. 

Effect of Confining. Pressure on Permeability 

The large effect of confining pressure on the per­
meability of tlgnt gas sanos aocumented earlier 2 • i>-' 
were alao found in this study. Bydroatatlcally applied 
confining pressures equaling reservoir net overburden 
pressure (5000 to 6000 psi) reduced permeability nearly 
10-fold below the routine values measured under surface 
conditions ln which confining pressure is 150 to 250 
psi. Reductions ranged from less than 3-fold to more 
than 20-fold. Typical results are displayed in Figure 

The reason that confining pressure has greater 
effects on tighter sands than on more permeable ones is 
not well established. A popular conjecture holds that 
rock compreaaion i s distributed as greater fractional 
changes of the smaller apertures of the tight sands, 
the effect of which i s further increaaed by the fact 
that flow depends upon a higher power of the aperture 
dimension (round capillaries vary as the fourth power 
and a l i t s 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 was found well suited. Figure 2 shows 
plots of the cube root of permeability against the 
logarithm of confining pressure using the data pre­
sented in Figure 1 to illustrate the linear character 
of the above relation. Permeability 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
sures of this influence. A convenient form of the 
equation for the relation i s : 

1000 
( 1 ~ S l08 looV3 (1) 

where S, the magnitude of the negative slope, i s given 
by 

(t -) 
1/3 

1000 (2) 

l o B Iboo 
Use of the straight line relation simplifies both 
testing and handling of data. Permeabilities need be 
measured 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 (6.90 MPa) and at the reservoir net overburden 
pressure. The "S" factor, the absolute value of the 
slope, embodies the effect of confining pressure ln a 
single number convenient for conceptual and correlation 
purpoaes. Increasing valuea of "S" imply Increasing 
effects of confining pressure. Moderate effects of 
stress, such as seen ln testing higher permeability 
rocks, produce S factors ln the vicinity of 0.1 to 0.2. 
Significant effects, as obtained in a»st tight gas sand 
tests, yielded "S" factors in the range of 0.3 to 0.6 
with factora over 0.7 Indicating large reductions. A 
rock decreased 10-fold In permeability below routine 
permeability by reservoir overburden pressure would 
have an "S" factor of approximately 0.4. 

Generally, the lower the core permeability the 
more I t Is affected by confining pressure. This Is 



illustrates in Figure 3-s, a plot ai "S" factors of 
Frontier formation samples against the logarithms of 
permeabilities measured at 1000 psi (£.895 MPa) net 
confining pressure. Note also that the data, although 
• cacterec, have a linear trena. A *eest f i ; straight 
line through the <S*ttt afford a compact description of 
the average effect of confining pressure on permea­
bil i t y of corea from thia formation. Figure 3-b shows 
a similar type of plot of Mesaverde Formation and 
Cotton Valley formation data ln which the data group 
below that of the Frontier Formation data to indicate 
lesser effects of confining pressure. 

Ro correlation between permeability and reduction 
due to confining stress was found which extended down 
to the 150 to 250 psi net confining pressure condition 
commonly used ln routine core testing; such correla­
tions evidently must be made on an Individual formation 
basis. Permeability measured at 1000 psi net confining 
pressure usually i s 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 for use 
in predicting effects by confining pressure on permea­
bility as reservoirs are depleted. 

Gas Slippage 

Gas slippage, or Klinkenberg6 effects, are large 
ln tight gas sands. As an example, a sample with 0.001 
md 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 md i f upstream pressure were 15 psig (103 
kPa). Effective pore radii of sands with less than 0.1 
ad are indicated by mercury injection data and by gas 
slippage theory to range downward from 1 \.n into the 
size realm of the mean free paths of the gas molecules. 
Because of this, there was concern that the conven­
tional extrapolatlve procedure (ln which permeability 
plotted versus reciprocal arithmetic mean pressure i s 
extrapolated to zero reciprocal pressure) for deter­
mining 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 
model7, on whose theory Klinkenberg based his develop­
ment, assumed mean free path length was small compared 
to capillary radius. Klinkenberg ascribed depressions 
ln "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, 
very good straight line Klinkenberg plots were obtained 
for rocks with Klinkenberg permeabilities even less 
than 0.0001 md. An example i s given in Figure 4, show­
ing the results of a teat on an 0.000088 md sample ln 
which upstream pressures ranged from 50 to 1000 psig 
(0.34 to 6.9 MPa). Both dry Klinkenberr nenwabllitles 
and specific permeabilities to a 1.3 cp (KPa-s) re­
fined o i l (Soltrol 130) were measured in tests on a 
series of cores ln the 0.001 to 0.01 md range; the 
results are given ln Table 1. Oil permeabilities were 
equal to or lower than Klinkenberg permeability ln 
every caae, averaging 25Z less. The agreement Is 
sufficiently close, however, to assume that Klinkenberg 
permeabilities obtained by the extrapolation procedure 
•re satisfactory for practical application. I t Is not 
iuiown which, i f either, of the permeabilities la "cor­
rect". Oil permeabilities might be low because of 
Interactions between the o i l and rock, or Klinkenberg 

values may trend higher because of departure from the 
Warburg model. 

For this study, Klinkenberg permeabilities and "b" 
factors were calculated from permeabilities measured 
uaually at 100 psig (0.7 MPa) and 1000 psig (7 MPa) up­
stream pressure and atmospheric pressure downstream. 
Lower pressures were used when necessary during tests 
of the more permeable samples to avoid turbulence. The 
measurements were made at net confining pressures 
equalling reservoir net overburden pressures. Confin­
ing pressure was Increased sufficiently to offset 
average Increase ln 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 

k - k_ (1 + h (3) 
* f 

As Indicated by the equation, the "b" factor i s an in­
dex of the magnitude of the gas slippage effect. I t 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 a l 8 

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 f i t straight line 
through the higher permeability 1950 Penn State data, 
the equation for which i s 

0.777 k -0.39 (4) 

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

0.33 
0.86 k (5) 

As discussed ln the 1950 Penn State study, for ideal 
cases consisting of a parallel capillary bundle, "b" 
should vary inversely as the square root of permea­
b i l i t y , which 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's9'30 expression for flow 
through ducts and suggests that apertures controlling 
flow In the tight sands may be s l i t - l i k e 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 Kllnkenberg's equation as 
follows: , 

0.66 k^'-" 
k_ (1 + - ) . (6) 

This expression can be used as a starting point for 
generating graphs or numerical solutions for calculat­
ing Klinkenberg permeabilities and "b" factors from 
ordinary permeability data, provided the pressures used 
ln the measurements are known. An expression origi­
nating from the above equation from which k^ may be 
estimated from permeabilities (k ) measured at 100 psig 
(0.7 MPa) upstream pressure Is 
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(-.0398 log 2 k +1.067 log k -0.0825) 
k - 10 a * . . . (7) 

0.0001 md < k < 1 ad * 

which agrees with equation (6) within a few percent 
over the k # range of 0.0001 ad to 1 ad. 

Pore Volume Compressibility 

The chief reason for measuring pore volume com­
pressibility was to determine i f porosity values mea­
sured in routine tests were significantly greater than 
under reservoir conditions. I t was found that the be­
havior of tight gas sands was similar to higher permea­
b i l i t y , 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 purposes, the effect of 
overburden pressure on porosity can be ignored. Multi­
plying porosity by a factor of 0.95 w i l l correct most 
data sufficiently close to reservoir condition porosity 
for a l l but the most exacting purposes. Pore volume 
compressibility averages about 6xl0~ 6 vol/vol/psl 
(vol/vol/6895 Pa). 

Results of a typical test are shown in Figure 6. 
The percent decrease in pore volume i s given as a func­
tion of increasing confining pressure. The pore volume 
compressibility at reservoir stress level i s 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 auch 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 I t s effect on 
higher permeability sands. Brine causes almost as 
great a reduction In permeability as fresh water. For 
example, a 60,000 ppm NaCl solution w i l l reduce permea­
bi l i t y typically 85Z below Klinkenberg permeability of 
the dry core; Introduction of distilled water w i l l 
cause further reduction, but only ln the order of an­
other 10Z for a total reduction of about 95Z. Examples 
of such test results are given in Table 3. A more 
permeable water-sensitive sand, such as Berea, would 
lose about S0Z permeability upon introducing the above 
brine but would lose more than 491 additional permea­
bi l i t y upon exposure to d i s t i l l e d water for a total 
reduction of more than 99Z. Fresh water has a lesser 
proportionate effect on tight gas sands possibly be­
cause otherwise dlspersible 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 obatructions. 
The reaaon that even highly ealine solutions can se­
verely reduce permeability l a , however, not easily 
explained. There are several existing theories which 
alone or in combination may offer explanation. The 
moat popular theory, although subject to auch contro­
versy concerning the magnitude of the effects, holds 
that water adjacent Co high energy surfaces becomea 
ordered to reault in viscosity Increase or even s o l i d i ­
fication sufficient to algnlflcantly reduce effective 
pore diameter. Calculations baaed upon Polseullle's 
and Lamb's laws applied to pore radii calculated froa 
Klinkenberg "b" f a c t o r s 6 I n d i c a t e that fixed layers 
gf water would need to be ln the order of 0.01 JJM (100 
A) or sore to account for the minimum reduction ob-
aerved ln 0.001 to 0.1 ad samples of thia study. 

Smectites exfoliate and most clays and manv other 
mineral fines associate with water ln going from the 
dry to the moistened state (even in brine) to increase 
the volumes of aggregates. Apertures could be reduced 
by this mechar.isr sufficient to impede flow. 

The specific permeabilities to formation water 
of more than 100 tight gas sand samples were measured. 
Klinkenberg permeabilities were measured with the 
samples dry prior to the wster 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
bi l i t y versus the logarithm of Klinkenberg permeabil­
ity. Two features are evident: The trend i s linear 
and, the lower the permeability the more water reduces 
permeability. A line centered ln this data is the 
power function. 

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 from a range of 
permeabilities can be used to determine the exponent 
applicable for use in the water-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/cycle. 
This function can be used ln conjunction with the 
correlations describing effects of stress and slippage 
to obtain estimates of in situ gas permeability from 
routine permeability values. This i s 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 
Be. 

The fact that water of even high salinity can 
seriously affect tight gas sand permeability 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 mud weights close to balance, or even 
underbalanced, with respect to reservoir pressure. 
Minimizing post-fracture ahut-in times might also 
reduce fracturing fluid invasion and prove beneficial. 
Another point implied since fresh water Is not a great 
deal more harmful than brines, i s that less concern is 
needed regarding the chemical composition of fracturing 
fluids or aud f i l t r a t e s . 

Effect of Partial Water Saturation on Gas Permeability 

Those tight gas aands whose specific water permea­
b i l i t i e s are a great deal less than the Klinkenberg 
permeabilities of the dry samples also have corre-
apondingly low gaE permeabilities ln the presence of 
simulated connate water saturatlona. As a f i r s t ap­
proximation, effective gaa permeability under reservoir 

H 



, J-
condition* c*n be taker, ts equal tc specific permea­
bi l i t y to water measured under reservoir stress condi­
tions. Experiments demonstrating this observation are 
discussed below. 

Relative permeability apparatus suitable for test­
ing tight gas sands was nst available at the initiation 
of the study. Exploratory gas drive experiments 
showed, however, that gas Injected usually at 1000 psi 
(6.9 MPa) lntc the plug saaplea (2.5 cm L x 1.9 cm D) 
for a time sufficient to produce 3500 cm3 downstream 
at atmospheric pressure reduced water saturations to 
an average of 402 pore space. Under these conditions 
most of the water ia removed by displacement not more 
than 102 pore space of the water was evaporated. No 
attempt 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 i s shown in Figure 8. Results of 22 
gas drive tests' are given ln Table 4 In which are com­
pared Klinkenberg permeabilities of the dry cores, 
specific permeability to water, and effective gas per­
meability at the indicated water saturations. There 
Is a degree of bias in that testing of higher permea­
bi l i t y samples was favored because of the inordinate 
lengths of time required for tests of samples with less 
than 0.001 md permeability. Examination of the data 
shows that effective gas permeability in every case I s 
nearer the specific water permeability, most often by a 
large margin, than to the Klinkenberg permeability of 
the dry samples. In more than three-quarters of the 
cases, effective gas permeability i s within a factor of 
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 
permeability 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 c e l l per day. 

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
ment of specific formation water permeability under 
reservoir stress conditions was suggested as a core 
test for estimating effective gas permeabilities under 
reservoir conditions. This section deals with methods 
of estimating reservoir-condition gas permeability 
uaing routine 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 gaa 
preasures, they poorly represent ln situ tight gas 
permeabilities. Routine values range from ten to more 
than a thousand times too high. Also, because of 
variability in 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 gaa permeabilities under reservoir conditions 
of stress, presence of water aaturatlon, and elimina­
tion of slippage. Methods for correcting routine 
permeability valuea to reservoir-condition permeability 
must therefore not only compensate for the large 
changes but alao for the wide range of rock variabil­
ity. 

Two methods for estimating reservoir-condition gas 
permeability are suggested. The f i r s t Involves cor­
recting sequentially for stress, slippage, and finally 
fcr the presence of connate water and Is the more 
flexible ef the two because adjustments can be sade for 
the Individual effects. The second method i s dejived 
from the f i r s t in which e l l effects are compounded 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 
permeability than the routine permeability values. 

The f i r s t 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 assumed; only three estimates are necessary; the 
correction of routine permeability 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 
kjooo, *nd aelection of a water-effect exponent for 
Equation 6 which also lies within the reasonably well 
defined limits of 1.13 to 1.5; k i s then assumed equal 

w 
to k . 

g 
The above method was used to generate a series of 

curves ranging from minimum effect of stress and water 
to maximum, assuming that rocks most affected by stress 
were also most affected by water. These calculations 
a l l 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 eye 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: 

a k (9) 

0.02 md < k < 0.55 md 

in which kg Is 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 

Minimum 
Moderate 
Creat 
Very Great 

1/5 
1/7.5 
1/12 
1/20 

"b" 

1.5 
1.9 
2.3 
2.7 

Examples of formations having lower effect of stress 
and water are clean Mesaverde and Cotton Valley sands. 
Those moderately affected are ahaly Cotton Valley Sand 
aamples 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 



onten; appears associated with larger effects. Parac-
ters of "a" equaling 7.5 and "b" equaling 1.9 are 

reasonable values for use as fi r s t approxiaations in 
he absence of other infareation. 

CONCLUSIONS 

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

Confining pressure simulating 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 correctable with 
permeability with correlations varying with rock 
type. Lower permeability rocks were more affected 
by stress than higher ones. 

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. 

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

Specific water permeability measured at the reser­
voir level of confining pressure was found useful 
as an approximation of effective gas permeability 
under conditions of reservoir stress, gas s l i p ­
page, and partial water saturation. 

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 i s 
ordinarily of secondary importance in preventing 
permeability impairment. 

Fore volume compressibility of tight gas sands i s 
of the same order as more permeable sands. Fore 
volume under reservoir overburden conditions was 
Indicated to average 93Z of that under no stress 
for the samples tested. 

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
b i l i t i e s accompanying the high clay content, not 
to the fact that the fine material was clay. 

Correlations were found to enable estimating ln 
situ effective gas perneablllty from routine core 
analysis data by taking into account the separate 
effects of stress, gas slippage, and partial water 
aaturacions. 

N0MENC"_\7V?.: 

1000 

Klinkenberg "b" factor, at=ospheres 

peraeability. md 

apparent gas peraeability, md 

effective peraeability to gas, partial 
water saturation preaent, md 

speci'le permeability to o i l , md 

specific permeability to water, md 

Klinkenberg (no gas slippage) permeability 
ad 

permeability measured of dry core at 1000 
psi (6.895 MPa) net confining pressure, md 

arithmetic mean of gas pressure in core 
during flow of gas, atm. 

« confining pressure, psi 
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TABLE ! 

COMPARISON OF KLINKENBERG AND OIL PERMEABILITIES 

Net Confining 
Formation Pressure, psi * „ . ^ k , nd 

0 

Mesaverde 5100 0.0092 0.0092 
Mesaverde 5200 0.0040 0.0032 
Frontier 5400 0.0018 0.0013 
Frontier 5500 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 

Formation 
Porosity, 

X 
Net Confining 
Pressure, psi 

Perm, to 
H:0, md 

Decrease, 
X 

Compressic 
Vol/Vol/ps 

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 5500 -- 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 7. .7 
Frontier 13 .8 5500 -- 7.1 5 .9 
Frontier 13 .5 6700 — 8.1 3 .3 
Frontier 14 .0 5700 0. 00052 7.0 5 .5 
Muddy "J " 10 .8 4000 0. 0012 8.3 9 .2 
S p i r i t River 10 .2 4000 0. 0099 e.i 15 .7 



TABLE 3 

EFFECT OF FRESH WATER ON PERMEABILITY 

Net Confining 
Formation Pressure, psi k j , aid k 2. ed w 

3 ed 

Lewis 2000 C.O077 0.C0394 0. C0027 
Lewi s 2000 0.0070 0.00094 0. 00034 
Mesaverde 5300 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 0.0090 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 

'Klinkenberg permeability of dry core at indicated confining pressure. 
2Specific 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„, «>d k , ad 

w 
k , md £ 
K sw, l 

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 C.0033 34 
Mesaverde 5200 0.0068 0.0015 C.0020 34 
Frontier 5100 0.0067 0.000065 0.000054 44 
Frontier 5400 0.0017 0.00010 0.000070 47 
Frontier 5400 0.024 0.0073 0.0083 60 
Frontier 5700 0.0039 0.00029 0.00071 33 
Frontier 5700 0.047 0.012 0.029 60 
Frontier 5500 0.0027 0.00091 0.00075 43 
Frontier 5500 0.0012 0.000069 0.000073 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 45 
Cotton Valley 4900 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 ppm NaCl 
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EXHIBIT 7A - 70 



CORE PERMEABILITY DATA SUMMARY 
Lybrook Tight Foraation Area 

Mell Nate k No. Qtr Qtr Sec T«p Rn? 
CORED 
Lab Pera 

INTERVAL 
Knoc Kvg 

N E T 
Lab Pera 

P A Y > 6 
Kffiad 

i 

Kvc 

He Bee t l SE NN 7 23 6 0.473 0.0509 0.0196 0.485 0.0531 0.0208 

BCO Dunn 11 SN SN 10 23 7 0.353 0.0319 0.0126 0.0369 0.0334 0.0132 

Nancy "B" 114-1 NM NE 14 23 7 0.154 0.0109 0.0047 0.230 0.0170 0.0076 

Fed Elkins t l SU NE 13 23 7 0.163 0.0198 0.0117 0.238 0.0343 0.0212 

Rogers #24-1 NW SN 24 23 7 0.328 0.0242 0.0115 0.350 0.0282 0.0124 

Sperling #30-1 NE SE 30 24 6 0.078 0.0061 0.0028 0.088 0.0082 0.0044 

Bobbv "B" #2 m NE 31 24 6 0.408 0.0366 0.0112 0.465 0.0430 0.0137 

Blakelv #6-23 SN NH 23 24 7 0.269 0.0279 0.0091 0.439 0.0475 0.0157 

Fed #24-1 NE NN 24 24 7 0.143 0.0072 0.0009 0.157 0.0082 0.0011 

Ernest #1 NH NN 27 24 7 0.151 0.0167 0.0100 0.196 0.0271 0.0189 

Connie #29-3 NE SN 2? 24 7 0.055 0.0037 0.0012 0.075 0.0056 0.0018 

Betty "C" #1 SH SE 31 24 7 0.115 0.0057 0.0009 0.119 0.0064 0.0009 

S. Blanco Navajo #25-1 SE SE 25 24 B 0.073 0.0039 0.0008 0.062 0.0017 0.0001 

S. Blanco Federal 125-5 NN SN 25 24 B 0.096 0.0074 0.0027 0.111 0.0101 0.0052 

S. Blanco Federal #24-7 SN NE 26 24 B 0.134 0.0084 0.0015 0.271 0.0157 0.0019 

State #36-21 NE NH 36 24 8 0.105 0.0091 0.0028 0.431 0.0491 0.0171 

AVERAGE: 0.194 0.0170 0.0065 0.2346 0.0243 0.0098 

EXHIBIT 7a 



J1C BEE No. 1 SEC 7 T23N R6W 

** OVERBURDEN & KLINKENBERG** 
**CUARE"ED PERMS :ABIL:TY vALJiS** 

ROUTINE MODERATE EFFECT MAXIMUM EFFECT 
• »J T C p v a L CO-E PERMEABILITY PERMEABILITY PERMEA R T LTTV 
T " IMJLLJBARCYS) (MILLIDARCYS) f M T ' ' T i\ r-, it W £ \ 

3450 5451 9. 6.0X 0.800 0.0912 0.0274 
5451 W T \J *. 5. 407. 0.080 0.0018 0.0001 
5452 5453 6.90/. 0. 170 0.0066 0.0004 
5453 5454 9.307. 0.320 0.0192 0.0023 
5454 5455 8.707. 0.260 0.0135 0.0013 
5455 5456 7.007. 0. 190 0.0079 0.0006 
5456 5457 8.30'/. 0.350 0.0224 0.0029 
5457 5458 7.807. 0.220 0.0102 0.0008 
5458 5459 7.207. 0.800 0.0912 0.0274 
5459 5460 9.907. 0.470 0.0369 0.0065 
5460 5461 9. OCX 0.430 0.031B 0.0051 
5461 5462 9.507. 0.440 0.0330 0.0054 
5462 5463 11 . 007. 0.260 0.0135 0.0013 
5463 5464 10.907. 0.480 0.0383 0.0069 
5464 5465 13. 207. 0.320 0.0192 0.0023 
5465 5466 10.007. 1.300 0.2083 0.1015 
5466 5467 13. 107. 0.630 0.0608 0.0144 
5467 5468 8. 807. 0.710 0.0745 0.0198 
5468 5469 10.207. 0.800 0.0912 0.0274 
5469 5470 1 1.507. 0.380 0.0257 0.0037 
5470 5471 9.907. 0.290 0.0163 0.0018 
5471 5472 8. 107. 0.240 0.0118 0.0011 
5493 5494 6.507. 0.540 0.0468 0.0095 
5494 5495 7. 107. 1.000 0.1333 0.0500 
5495 5496 6.207. 0. 170 0.0066 0.0004 
5496 5497 10.307. 0.570 0.0513 0.0110 
5497 5498 1 1.807. 0.550 0.0483 0.0100 
5498 5499 1 1.907. 0.800 0.0912 0.0274 
5500 5501 11 . 707. 1.000 0. 1333 0.0500 
5501 5502 7.907. 1. 900 0.3970 0.2B29 
5502 5503 8. 107. 0.380 0.0257 0.0037 
5503 5504 7.607. 0.290 0.0163 0.0018 
5504 5505 6. OO'A 0.450 0.0343 0.005B 
5505 5506 6. 607. 0.250 0.0126 0.0012 
5506 5507 6. 007. 0.320 0.0192 0.0023 
5507 5508 8. 10% 0.800 0.0912 0.0274 
5508 5509 9. 507. 2. 000 0.4332 0.3249 
5509 5510 10. 507. 0.670 0.0675 0.0170 
5510 5511 10.607. 0.650 0.0641 0.0156 
5511 5512 10.007. 0.690 0.0710 0.0184 
5512 5513 9. 307. 0.340 0.0213 0.0027 
5513 5514 6.807. 0.480 0.0383 0.0069 
5514 5515 6.907. 0.550 0.0483 0.0100 
5515 5516 6.607. 1.500 0.2656 0. 1494 
5516 5517 7. 907. 0.430 0.0318 0.0051 
5517 5518 6.607. 0.230 0.0110 0.0009 
5518 5519 7. 107. 0.450 0.0343 0.005B 
5519 5520 7.007. 0.430 0.0318 0.0051 

EXHIBIT 7b 



BEE No, 1 SEC 7 T23N R6W 

5520 5521 3. 407. 0.360 0.0235 0.0032 
w U £ S. rOX 0. 6 = 0 0.0710 0.0154 

5Z22 5 5 " T 6. DO1/. 0.590 0.0544 0.0120 
r — -* T 0 < f\ •/ < '-Art A _ 1 Q < Q A t r. o 1 o 

w Zi Z. 4 p - - -
1 •» • V /. 1.&C0 o. :?c4 *. A ~ — —• 

j . ». i i i 

c er "i c 5526 17. 407. 1. 7'*!0 0.3286 0.2095 
5526 5527 13. 00'/. 0.550 0.04E3 0,0100 
5527 W w ^ W 9.607. 0. 480 0.0383 0.0069 
5528 5529 1 1.607. 1.000 0. 1333 0.0500 
552? 5530 14.407. 0.800 0.0912 0.0274 
5530 5531 12.607. 0.800 0.0912 0.0274 
5531 5532 14.307. 0.680 0.0692 0.0176 
5532 5533 13. 507. 1. 000 0. 1333 0.0500 
5533 5534 1 1 . 907. 0.320 0.0192 0.0023 
5534 5535 11.307. 0.500 0.0410 0.0077 
5535 5536 8. 307. 0.360 0.0235 0.0032 
5536 5537 10.107. 0.500 0.0410 0.0077 
5537 5538 15. 407. 0.320 0.0192 0.0023 
5538 5539 10. 607. 0.410 0.0293 0.0045 
5539 5540 8.907. 0.650 0.0641 0.0156 
5540 5541 10. 607. 0.360 0.0235 0.0032 
5541 5542 7.507. 1.000 0. 1333 0.0500 
5542 5543 7. 507. 0.250 0.0126 0.0012 
5543 5544 7.007. 0.250 0.0126 0.0012 
5544 5545 7. 707. 0.250 0.0126 0.0012 
5545 5546 7. 007. 0.598 0.0556 0.0125 
5546 5547 6. 207. 0.340 0.0213 0.0027 
5547 5548 7.007. 0.280 0.0153 0.0016 
5548 5549 7. 007. 0.250 0.0126 0.0012 
5549 5550 5.607. 0.230 0.0110 0.0009 
5550 5551 7. 407. 0.250 0.0126 0.0012 
5551 5552 7. 107. 0.250 0.0126 0.0012 
5552 5553 5.207. 0.250 0.0126 0.0012 
5553 5554 5.907. 0.290 0.0163 0.0018 
5554 5555 6. 407. 0.320 0.0192 0.0023 
5560 5561 7. 107. 0.050 0.0008 0.0000 
5561 5562 7.307. 0.070 0.0015 0.0000 
5562 5563 6.807. 0. 120 0.0036 0.0002 
5563 5564 6.507. 0.260 0.0135 0.0013 
5564 5565 8.407. 0. 130 0.0042 0.0002 
5565 5566 9. 407. 0. 160 0.0059 0.0004 
5566 5567 9. 007. 0.290 0.0163 0.0018 
5567 5568 6.607. 0.220 0.0102 0.0008 
5568 5569 5.307. 0.290 0.0163 0.0018 
5569 5570 9. 107. 1.200 0.1818 0.0818 
5570 5571 8.307. 0.210 0.0094 0.0007 
5571 5572 9.207. 0.340 0.0213 0.0027 
5572 5573 7. 407. 0. 180 0.0072 0.0005 
5573 5574 8.507. 0.380 0.0257 0.0037 
5574 5575 8. 107. 0. 100 0.0027 0.0001 
5575 5576 7.607. 0. 130 0.0042 0.0002 
5576 5577 8. 407. 0. 130 0.0042 0.0002 
5577 5578 7. 007. 0. 140 0.0047 0.0002 



MC BEE No. 1 SEC 7 T23N R6W 

NET 

5573 5579 6.507. 0.070 0.0015 0.0000 
^57 r J w 0 lv: • .40 "> C, 220 0.coos 
5590 5581 7.007. 0. 050 0.0008 0.0000 

0.1*0 0,no*7 0,0002 
" H w — 5553 9.20 'i « " 

V i V - <-} 

0.0006 0.000" 
5553 5584 0. 3 A 0 0,0213 0.0027 
5594 5585 3. 607. 0. 100 0.0027 0.0001 
ere: c c 
u J C J 

5586 7.507. 0. 150 0.0053 0.0003 
3536 5537 10.607. 0.090 0.0022 0.0001 
55S7 55B8 9. iOX 0. 440 0.0330 0.0054 
5538 55B? 9. 207. 0.050 0.0008 0.0000 
558? 5590 7, 107. 0.640 0.0624 0.0150 
5590 5591 8.507. 0.470 0.0369 0.0065 
5591 5592 7.707. 0. 130 0.0042 0.0002 
D INTVL AVG: 3. 757. 0. 473 0.0509 0.0196 
PAY AVERAGE: 8. 997. 0.485 0.0531 0.0208 
L GROSS PAYJ 115 FEET NET PAY . > 6Y.i 107 



DUNN No. 1 SEC 10 T23N R7W 

** OVERBURDEN & KLINKENBERG'** 

ROUTINE nODERATS EFFECT HAXIIlUn EFFECT 
— i 

tX t f \ L-i RZR̂ ZAE IL IT".7 T-.'T-l--SM,Tr* h ̂  " T " T - T - / 

i'Oi* PCRCS: 
'•—Tt,.' 
- i ' \ HILLIDARCYSy -' :<*TT " * 1"V""»* 'C '- \ i;—i-j-i-.unrw * ~. / 

57i ; 5714 12 .30% 0. 042 0.0005 
5714 5715 15. .20% 5.000 0.5000 0.2500 
5715 5716 8, .90% 0.570 0.0513 0.0110 
5716 5717 14. .70% 0.570 0.0513 0.0110 
5717 5718 15. .00% 0.450 0.0343 0.0058 
5718 5719 14, .10% 0.400 0.0281 0.0042 
5719 5720 13. .60% 0.420 0.0305 0.0048 
5720 5721 15. ,90% 0.630 0.0608 0.0144 
5721 5722 14. .60% 0.390 0.0269 0.0039 
5722 5723 11. .40% 0.460 0.0356 0.0061 
5753 5754 8. ,00% 0.160 0.0059 0.0004 
5754 5755 6, .80% 0.020 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% 0.020 0.0002 0.0000 
5759 5760 7. ,10% 0.040 0.0006 0.0000 
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 0.0000 
5764 5765 8. ,50% 0.900 0.1115 0.0376 
5765 5766 7. ,90% 0.080 0.0018 0.0001 
5766 5767 7. ,20% 0.020 0.0002 0.0000 
5767 5768 8. ,90% 0.060 0.0011 0.0000 
5768 5769 8. ,10% 0.030 0.0003 0.0000 
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 0.0086 0.0006 
5773 5774 9. ,00% 0.060 0.0011 0.0000 
5774 5775 g _ ,20% 0.120 0.0036 0.0002 
5775 5776 10. 20% 0.210 0.0094 0.0007 
5776 5777 9. 50% 0.160 0.0059 0.0004 
5777 5778 10. 10% 0.100 0.0027 0.0001 
5778 5779 11. 50% 0.060 0.0011 0.0000 
5779 5780 5. 80% 0.020 0.0002 0.0000 
5780 5781 9. 80% 0.050 0.0008 0.0000 
5781 5782 9. 30% 0.050 0.0008 0.0000 
5732 5783 3. 50% 0.100 0.0027 0.0001 
5783 5784 7. 90% 0.060 0.0011 0.0000 
5784 5785 6. 60% 0.120 0.0036 0.0002 
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 0.1150 
5788 5789 6. 70% 0.190 0.0079 0.0006 
5789 5790 8. 70% 0.080 0.0018 0.0001 
5790 5791 10. 40% 0.080 0.0018 0.0001 

EXHIBIT 7c 



DUNN No. 1 3HC 10 T23N R7W 

"70? 12.50% 1.000 o.i3; 0.0500 

i n 

58C0 
5801 
5802 
5305 
58C6 
5607 
5808 
5309 
5810 
5823 
5324 
c p? c 

5826 
5827 
5828 
5829 
5330 

5799 
SSOO 
5801 

5805 
5807 
5808 
5809 

5824 
5825 
5826 

5829 

5831 

5833 
5834 
5835 
5836 
5337 
5838 
5839 

CORED INTVL AVG: 
NET PAY AVERAGE: 
TOTAL GROSS PAY: 

5333 
5834 
5835 
5836 
5837 
5838 
5839 
5840 

9.80% 
10.00% 
12.70% 
12.00% 
12.30% 

30% 
70% 

g, 
9. 
9, 
9. 
13. 
16. 
15. 
13. 
11. 

OU-b 

70% 
50% 
50% 
,40% 
,10% 
10% 
90% 
70% 

15.20% 
10.50% 
10.20% 
9. 30% 
8.50% 
9.00% 
9.80% 
8.00% 
10.60% 
12.10% 
11.80% 
11.00% 
9.81% 
10.06% 

83 FEET 

0 

0.110 
^ £ ^ 

o!c6o 
0. 050 
0.050 
0.050 
0.070 
0.070 
0.030 
0.030 
0.110 
0.410 
0.170 
0.240 
0.120 
0.110 
0.100 
0.150 
0.080 
0.070 
0.070 
0.070 
0.070 
0.150 
1.000 
1.000 
0.270 
3.200 
0.100 
0.250 
0.353 
0.369 

0.0008 
n o n n o 

0.0031 
I"! f t f i 1 

0.0011 
0.0003 
0.0008 
0.0008 
0.0015 
0.0015 
0.0003 
0.0003 
0.0031 
0.0293 
0.0066 
0.0113 
0.0036 
0.0031 
0.0027 
0.0059 
0.0018 
0.0015 
0.0015 
0.0015 
0.0015 
0.0053 
0.1333 

0.0144 
0.3200 
0.0027 
0.0126 
0.0319 
0.0334 

NET PAY > 6%: 

0.0000 

n o n n n 

. . _ J c 
0.3001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0001 
0.0045 
0.0004 
0.0011 
0.0002 
0.0001 
0.0001 
0.0004 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0003 
0.0500 
0.0500 
0.0015 
0.1600 
0.0001 
0.0012 
0.0126 
0.01.32 

79 FEET 



NANCY 3 NO. 14-1 SEC 14 T23N R7W 

** OVERBURDEN & KLINKENBERG** 
+*COPRECTED PER^E-B! L I T v VcMjr-** 

R : L T I N E *C.E-~.7_ EFFE" 
I N T 5 : ° 'J A L CO"E PERMEABI LI7Y PERMEABILITY PERMEA3ILI 7 V 

=_~TCM °-RO;Irv (MILLIDARCYS) (MILLIDARCYS) (MILLIDARCYS'-

5396 5397 3.307. 0.050 0.0008 0.0000 
5397 33?S 6.207. 0. 050 0.0008 0.0000 
539B 5399 5. 907. 0. 060 0.0011 0.0000 
5399 5400 7. 407. 0.090 0.0022 0.0001 
5400 5401 7. 007. 0. 090 0.0022 0.0001 
5401 5402 7.307. 0.060 0.0030 0.0030 
5402 5403 7.30X 0. 180 0.0090 0.0090 
5403 5404 3. 907. 0.020 0.0002 0.0000 
5404 5405 9. 107. 1.200 0.0600 0.0600 
5405 5406 6. 107. 0.070 0.0015 0.0000 
5406 5407 7. 807. 0. 170 0.0066 0.0004 
5407 5408 6.907. 0.090 0.0022 0.0001 
5408 5409 6.007. 0.050 0.0025 0.0025 
5409 5410 5.807. 0. 020 0.0010 0.0010 
5410 5411 5.807. 0. 020 0.0002 0.0000 
5411 5412 6.202 0,170 0.0066 0.0004 
5412 5413 6. 507. 0.030 0.0003 0.0000 
5413 5414 6.007. 0.050 0.0008 0.0000 
5414 5415 3. 607. 0.720 0.0763 0.0206 
5415 5416 4.907. 0 . 050 0.0008 0.0000 
5416 5417 8. 707. 0.020 0.0002 0.0000 
5508 5509 4.607. 0.010 0.0001 0.0000 
5509 5510 10. 507. 0. 140 0.0047 0.0002 
5510 5511 13.307. 0.300 0.0172 0.0019 
5511 5512 12. 707. 0.420 0.0210 0.0210 
5512 5513 12.707. 0.230 0.0110 0.0009 
5513 5514 8.907. 0. 380 0.0190 0.0190 
5514 5515 13.607. 0.420 0.0305 0.0048 
5515 5516 10.507. 7.400 -0.7400 0.3700 
5516 5517 13.907. 0.230 0.0110 0.0009 
5517 5518 10. 007. 0.060 0.0011 0.0000 
5518 5519 9.707. 0. 080 0.0018 0.0001 
5519 5520 8. 807. 0.210 0.0105 0.0105 
5520 5521 10.907. 0. 080 0.001B 0.0001 
5521 5522 7. 807. 0.290 0.0163 o.ooi a 
5522 5523 7.007. 0.070 0.0015 0.0000 
5554 5555 6. 007. 0.020 0.0002 0.0000 
5555 5556 5.707. 0. 060 0.0011 0.0000 
5556 5557 6. 407. 0.010 0.0001 0.0000 
5557 5558 6.507. 0.070 0.0015 0.0000 
5558 5559 6. 307. 0.010 0.0001 0.0000 
5568 5569 10.407. 0.470 0.0369 0.0065 
556? 5570 1 1 . 007. 0.490 0.0397 0.0073 
5570 5571 8. 107. 0.290 0.0163 0.001B 
5571 5572 9.307. 0.090 0.0022 0.0001 
5572 5573 6. 107. 0.070 0.0015 0.0000 
5573 5574 9. 007. 0.090 0.0022 0.0001 
5574 5575 6.507. 0.090 0.0022 0.0001 

EXHIBIT 7d 



NANCY B NO. 14-1 SEC 14 T23N R7W 

-r tr — tr 
_ - ; j 5576 5.607. 0. 090 0.0022 0.0001 
= z T r - 5 7 7 0 AAV A 15A 0.0126 0,0012 
r — 5 > .1 •-' V . _ Z v 

,•• r A * — 
. u . . 

; : ~5 5 C79 5. 007. 0.010 0.000: 0.0000 
- - - 3 5530 7.207. 0. 030 0.0003 0.0000 
5550 5581 6.807. 0.020 0.0002 0.0000 
e c - t 5532 3.607. 0.010 0.0001 0.0000 
55S2 5533 4.607. 0.010 0.0001 0.0000 
55S3 5534 4. 607. 0.020 0. 0 0 0 2 0.0000 
•U tJ U T 5585 5. 107. 0.010 0.0001 0.0000 
<---=: u w 2 u 5586 4, 907. 0.020 0.0002 0.0000 
5536 55E7 5. 607. 0.010 0.0001 0.0000 
5337 5588 6. 907. 0. 020 0.0002 0.0000 
5588 5589 3.207. 0.010 0.0001 0.0000 
5589 5590 2. 807. 0.030 0.0003 0.0000 
5590 5591 3. 707. 0.040 0.0006 0.0000 
5591 5592 9. 107. 0.020 0.0002 0.0000 
5592 5593 6.507. 0.250 0.0126 0.0012 
5593 5594 9. 407. 0.050 0.0008 0.0000 
5594 5595 10.007. 0.050 0.0008 0.0000 
5595 5596 7.207 0. 020 0.0002 0.0000 
5596 5597 5.307. 0.030 0.0003 0.0000 
5597 5598 8. 307. 0.070 0.0015 0.0000 
5598 5599 7.407. 0.110 0.0031 . 0.0001 
5599 5600 8.807. r . 000 0.1333 0.0500 
5600 5601 8.407. 0.090 0.0022 0.0001 
5601 5602 7.707. 0.010 0.0001 0.0000 
5602 5603 5. 407. 0.010 0.0001 0.0000 
5603 5604 4. 807. 0.010 0.0001 0.0000 
5604 5605 7.207. 0.020 0.0002 0.0000 
5605 5606 6.307. 0.010 0.0001 0.0000 
5606 5607 6.907. 0.010 0.0001 0.0000 
5607 5608 7. 607. 0.010 0.0001 0.0000 
5608 5609 6. 707. 0.010 0.0001 0.0000 
5609 5610 6. 107 0.010 0.0001 0.0000 
5610 5611 4. 407. 0.020 0.0002 0.0000 
5611 5612 6. 10X 0.070 0.0015 0.0000 
5612 5613 5.907, 0. 140 0.0047 0.0002 
5613 5614 4. 407 0. 020 0.0002 0.0000 
5614 5615 5. 407. 0.020 0.0002 0.0000 
5615 5616 6.407. 0.030 0.0003 0.0000 
5616 5617 2.407, 0.010 0.0001 0.0000 
5617 5613 6. 107. 0.010 0.0001 0.0000 
5618 5619 7.807. 0,010 0.0001 0.0000 
5619 5620 7, 307. 0.030 0.0003 0.0000 
5620 5621 6.50X 0.010 0.0001 0.0000 
5621 5622 6.707. 0.010 0.0001 0.0000 
5622 5623 6.007, 0.030 0.0003 0.0000 
5623 5624 7.607. 0.070 0.0015 0.0000 
5624 5625 3. 007. 0.230 0.0110 0.0009 
5625 5626 9. 307. 0. 100 0.0027 0.0001 
5626 5627 9.007. 0.070 0.0015 0.0000 
5627 5628 9. 807. 0.020 0.0002 0.0000 



NANCY B NO. 14-1 SEC 14 T23N R7W 

5 i ~ 1 
5 = 32 
5633 
5634 
5 6 -J 5 
5636 
5637 
5638 
5639 
5640 
5641 
5642 
5643 
5644 
5645 
5646 
5647 
5648 
5649 
5650 
5651 
5652 

5629 
C £ - A 

r _ — 

5632 
5633 
5634 
5635 
5636 
5637 
5638 
5639 
5640 
5641 
5642 
5643 
5644 
5645 
5646 
5647 
5648 
5649 
5650 
5651 
5652 
5653 
5654 
5655 
5656 

6. so; 

5654 
5655 

CORED INTVL AVG: 
NET PAY AVERAGE: 
TOTAL GROSS PAY: 

4.307. 
6. 007. 
5. 307. 
5. 707. 
5.807. 
3. 107. 
3.907. 
6. 207. 
7.007. 
6. 107 
7.007. 
5. 307. 
5.407. 
4. 007. 
5. 407. 
5. 607. 
3.007. 
5. 007. 
5. 407. 
5. 307. 
5. 107. 
5. 007. 
5.307. 
6. 777. 
8.097. 
129 

0.020 
A '. 

0.020 
f , A * ) A 

0. 040 
0.010 
0.010 
0.010 
0.010 
0. 040 
0.010 
0. 050 
0.070 
0.030 
0.070 
0.040 
0.010 
0.010 
0.010 
0.010 
0.070 
0.010 
0.010 
0. 160 
0.010 
0.010 
0.050 
0. 154 
0.230 

FEET "NET PAY > 

0.0002 
A A A C T 

0. 0 0 1 
0.0002 
0.0002 
0.0006 
0.0001 
0.0001 
0.0001 
0.0001 
0.0006 
0.0001 
0.0008 
0.0015 
0.0003 
0.0015 
0.0006 
0.0001 
0.0001 
0.0001 
0.0001 
0.0015 
0.0001 
0.0001 
0.0059 
0.0001 
0.0001 
0.0008 
0.0109 
0.0170 
62: 

0.0000 

0.0000 
0.0 000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0004 
0.0000 
0.0000 
0.0000 
0.0047 
0.0076 

76 FEET 



FED ELK INS No. 1 SEC 13 T23N R7W 

v H . 
U H T T f l M 

RGLir TNE 
- H 9 ~ I - . M C ; 1 ; • ; r - • 

& r. D n C T - V / M T I I - r. _ D r V C ' 

* * -OVERBURDEN & KLINKENBERG** 

MODERATE EFFECT MAXIMUM EFFECT 

FErMEA5iL:;v PERMEAB:L:-Y 

3-39 5460 6. ̂ 07. V . 0 1 v •*•. /*• f>s * 0.0000 
5A-C 5461 5. 507. 0, 100 0.0027 0.0001 
546 i 5462 S.OOA 0, .30 0.0033 0.0003 
3462 5463 8. 107. 0. 070 0,0015 0.0000 
5463 5464 8.707. 0,070 0,0015 0.00 0 0 
5464 5465 7. 807. 0-050 0,0003 0,0000 
5465 5466 3. 4 07. 0.060 0.0011 0.0000 
5466 5467 8. 207. 0, 070 0,0015 0,0000 
5467 5468 7.207. 0. 050 0.0008 0.0 000 
546S 5469 7.407. 0, 050 0,0008 0.0000 
5469 5470 7. 907. 0. 040 0.0006 0.0000 
5470 5471 7.007. 0. 040 0.0006 0.0000 
5471 5472 6. 707. 0.080 0.0018 0.0001 
5472 5473 5.707. 0. 100 0.0027 0,0001 
5473 5474 6. 007. 0. 130 0.0042 0.0002 
5474 5475 6.607, 0,030 0,0003 0.0000 
5475 5476 6,207, 0.04 0 0.0006 0.0000 
5476 5477 6.207. 0, 030 0.0003 0.0000 
5477 5478 6. 007. 0. 050 0.0008 0.0000 
5478 5479 5, 807. 0.010 0.0001 0.0000 
5479 54B0 7. 107. 0.020 0.0002 0.0000 
5480 5481 5. 907. 0,020 0.0002 0.0000 
5481 5482 6. 007. 0.050 0.0008 0.0000 
5482 5483 5,807. 0, 020 0.0002 0.0000 
5483 5484 7. 607. 0. 130 0.0042 0.0002 
5487 5488 10.307. 0.110 0.0031 0,0001 
5488 5489 13. 707. 0.260 0.0135 0.0013 
5489 5490 6.307. 0.500 0,0410 0.0077 
5490 5491 6.507. 1.900 0.3970 0.2829 
5491 5492 7.307. 0. 100 0.0027 0.0001 
5492 5493 5. 407. 0. 180 0.0072 0.0005 
5493 5494 6.207. 0.020 0.0002 0.0000 
5494 5495 4. 707. 0.030 0.0003 0.0000 
5495 5496 4. 707. 0.220 0,0102 0.0008 
5496 5497 7. 907. 1. 300 0.2083 0.1015 
5497 5498 7.807. 1.900 0,3970 0,282? 
5498 549? 7. 207. 0.050 0.0003 0.0000 
5499 5500 6. 407, 0, 030 0.0003 0,0000 
5500 5501 5.907. 0.04 0 0.0006 0.0000 
5501 5502 5, 607, 0. 070 0,0015 0.0000 
5502 5503 6, 107, 0. 030 0.0003 0,0000 
5503 5504 5. 607. 0, 040 0.0006 0.0000 
5504 5505 6. 007. 0. 040 0.0006 0. 0 0 0 0 
5505 5506 6, 607. 0. 040 0-. 0006 0.0000 
5506 5507 6. 307. 0.060 0.0011 0.0000 
5507 5508 6, 007. 0, 100 0.0027 0,0001 
5508 5509 7. 107. 0. 150 0.0053 0.0003 

EXHIBIT 7e 



FED ELKINS No, 1 SEC 13 T23N R7W 

530? 5510 3. 907. 0. 100 0,0027 0,0001 
err * • c or v A » C A 0,005: r\ r,f\r\T 

331: 3512 3. 907. 0. 0 3 0 0.OOOS 0.0000 
r r • sr r - - 3. ?ox f. ~ c ~ 0,OOOS 0.0000 

' 7 " • a 3= 'OX 0 r' 3ri 0.0005 A A A I) A 

- - ' z r 
W 1. i w -.30/, 0, i.tO 0,0059 0.0004 
331c 3. TC7. 0.. v 4 0 0.0006 0.ocoo 

3316 er c • T - _ - / 3. 907. 0.090 0.0022 0.0001 
3515 5, 50*: ^. 060 0.0011 0.0000 

5513 5519 3. 907, 0. 040 0.0006 0.0000 
351? 5520 5. 907. 0. 050 0.OOOS 0.0000 
D INTVL AVG: 6.697. 0. 163 0.0196 0.0117 
PAY AVERAGE: 7. 447. 0.239 0.0343 0.0212 
S PAY: 56 FEET NET PAY > 67.: 32 



HOLCOMB ROGERS 24-1 SEC 24 T23N R7W 

»* OVERBURDEN & KLINKENBERG** 
**CO""ECTED PERMEABILITY VALUES** 

rtwu ! iNc M 0 D £ R A Tr „TrEC7 MAX I MUM EFFECT 
: N " : " " ~ ~ rE-;ME.-F*LI"V A * ' * r y ~EFME-B I L I T V 

TQC P n T T n M pnsQSiTv ! l 11 '_ L • [' A R C V 5 ) iMILLI D A fi C V 3 / 

331 0 - •* * i 3 " •A- *' --. ,\ -s n 
:> , :' J / i. 0. 0 0 0 3 

531 1 5312 10. 507. 0.510 0.0424 0. 0 0 B1 
W' W » *m 

S T A T 7, 50% V 1 . , V 0.0066 0.OOO* 
S3 i 3 5314 3,30 7. 0. 090 0.0022 0.0001 
5314 5315 9.907. 0.510 0.0424 0.0031 
5315 5 w 1 b 10.207. 0. 160 0.0080 0.0080 
5316 5317 7.602 0,710 0.0355 0.0355 
5317 e;? * D u • J i G 6.402 0. 130 0.0042 0.0002 
531S 5319 10.302 1. 000 0.1000 0.0500 
5319 5320 7.807. 0.280 0.0153 0.0016 
5320 5321 9.307. 0.230 0.0153 0.0016 
5321 5322 10.507. 0.210 0.0094 0.0007 
5322 5323 10. 307. 0.030 0.0015 0.0015 
5323 5324 8. 107. 1.000 0.0500 0.0500 
5324 5325 10.307. 0.230 0.0110 0.0009 
5325 5326 8. 307. 0. 160 0.0059 0.0004 
5326 5327 8. 902 0. 300 0.0912 0.0274 
5327 5 v 2 8 5,507. 0, 120 0.0036 0.0002 
5328 5329 10.507. 0.300 0.0172 0.0019 
5332 5 o 3 o 1 1. 007. 0. 170 0.0066 0.0004 
5421 5422 5.902 0.090 0.0022 0.0001 
5422 5423 4.507. 0.030 0.0003 0.0000 
5423 5424 10. 607. 0.200 0.0086 0.0006 
5424 5425 1 1.207. 0. 170 0.0066 0.0004 
5425 5426 12. 707. 1.000 0.0500 0.0500 
5426 5427 12.507. 0. 430 0.0318 0.0051 
5427 5428 1 1 . 507. 6. 100 0.6100 0.3050 
5428 5429 10. 307. 0.550 0.0483 0.0100 
5429 5430 10.207. 0.250 0.0126 0.0012 
5430 5431 12.607. 6. 000 0.6000 0.3000 
5431 5432 1 1 . 507. 0. 740 0.0799 0.0222 
5432 5433 9, 107. 0.230 0.0110 0.0009 
5433 5434 10. 707. 0. 240 0.0120 0.0120 
5434 5435 10.207. 0,330 0.0202 0.0025 
5435 5436 8.607. 0. 120 0.0036 0.0002 
5436 5437 6. 707. 0.090 0.0022 0.0001 
5437 5438 6. 407. 0.060 0.0011 0.0000 
5438 5439 3.007, 0.070 0,0015 0.0000 
5439 5440 6, 707. 0.210 0.0094 0.0007 
5440 5441 6.507. 0. 0*0 0-0006 0.0000 
5441 5442 6. 607. 0» 0 7 0 0, 0 015 0. 0 0 0 0 
5487 5480 10. 207. 0. 050 0,0008 0.0000 
54B8 5489 10. 207, 0. 06 0 0,0011 0.0000 
5489 5490 1 1.607. 0. 060 0,0011 0,0000 
5490 5491 10. 607. 0.04 0 0. 0 0 0 6 0.000 0 
5491 5492 11.702 0. 040 0,0006 0.0000 
5492 5493 10.207. 0. 2 0 0 0.0036 0.0006 
5493 5494 10. 107. 0.030 0.0018 0.0001 

EXHIBIT 



HQLCQM3 ROSENS 24-1 SEC 24 T23N R7W 

5 4 9 4 5493 9.507. 0. 060 0.0011 0. 0 0 0 0 
cr r c = 1 T "\A«f 0 . ' *• C Ci 0 ft * e 0,0004 

u T •? / 1 .", "i '• 0.130 'J I v *.;'t — o.oo,: 
— ̂  - — ~ 1 " - * r_r-,«/ A A r* , 

; i 5 5 12.7 0 % 0, 0 5 0 0.0013 0 . 0 v 0 i 
c ; s ; K - A j l ?, 007, V . V o.ooo: A A A A 

V i w v V 

- " ~ r = A • 7 . . 0 X ' j » v r v ,-• A A A . 
V* s V V w 0 0 - 0' • 

- S A C 
W w V _t 

330i> 6.4071 0. 050 0. 0 0 0 8 0.0000 
C r 1 

i J v y 
-<• 3 A 
/ • ' V tt 

A •* ^ A *.-' « ̂  A A r">. T <, A A A A 1 
V . V v v _ 

3 c 0 7 3506 16. 207. 0. 170 0,0066 0,0004 
5308 5509 6.607. 0. 130 0.0042 0.0002 
5509 5510 6. 207. 0.050 0.0003 0.0000 
5510 3511 13. 307. 0. 120 0.0036 0.0002 
5511 5512 15. 107, 0. 160 0,0059 0.0004 
5512 J u 1 w 17.007. 0.300 0.0172 0.0019 
5513 5514 12.407. 0. 140 0.0047 0.0002 
5514 5 u 15 8. 807. 0. 040 0.0006 0.0000 
-C ! C 
J w 1 w 5516 7.607. 0. 100 0.0027 0.0001 
5516 5517 10.207. 0.060 0.0011 0,0000 
5517 5518 12.807. 0.260 0.0135 0.0013 
5513 5519 10.507. 0.160 0.0059 0.0004 
5519 5520 1 1.707. 0. 120 0.0036 0.0002 
5520 5521 9.307. 0. 190 0.0079 0.0006 
5321 5522 9.907. 0.050 0.0008 0.0000 

5523 9. 107. 0.210 0.0094 0.0007 
5523 5524 7.807. 0.050 0.0008 0.0000 
5524 5525 10.407. 2.400 0.2400 0.1200 
5525 5526 8.507. 0.130 0.0042 0.0002 
5526 5527 1 1 . 207. 0. 190 0.0079 0.0006 
5527 5528 9.307. 0.060 0.0011 0.0000 
5523 5529 9.407. 0. 020 0.0002 0.0000 
5529 5530 4. 907. 0,010 0.0001 0.0000 
5530 5531 8. 607. 0.190 0.0079 0.0006 
5531 5532 9. 107. 0.080 0.0018 0.0001 
5532 5533 7.907. 0. 050 0.0008 0.0000 
5533 5534 6. 507. 0.090 0.0022 0.0001 
5534 5535 6. 607. 0.040 0.0006 0.0000 
5535 5536 6. 807. 0.170 0.0066 0.0004 
5536 5537 7.007. 0.030 0.0003 0.0000 
5537 5538 8.007. 0.040 0.0006 0.0000 
5538 5539 8.007. 0.050 0.0008 0.0000 
5539 5540 6.707. 0.040 0.0006 0.0000 
5540 5541 7.207. 0. 060 0.0011 0.0000 
5541 5542 7.707. 0.040 0.0006 0.0000 
5542 5543 6.707. 0.060 0.0011 0.0000 
5543 5544 6.607. 0.010 0.0001 0.0000 
5344 5545 7.507. 0. 040 0.0006 0,0000 
5545 5546 9.707. 0,060 0.0011 0.0000 
5546 5547 8. 907. 0. 050 0.0008 0.0000 
5547 5548 8.507, 0. 050 0.0008 0.0000 
5548 5549 6.202 0.050 0.0008 0,000 0 
354? 5550 5.507. 0.010 0.0001 0.0000 
5530 5551 4. 007. 0.020 0.0002 0.0000 



HQLCOilB ROGERS 24- SEC 24 T23N R7!«i 

C C ET i 
U •« U I 5552 5.60'/. 0.010 0.0001 0.0000 
- - s; r> 6, 90'/. 0.070 0.0015 0.0000 
72 Tj J 5554 3.10/: 0.040 0.0CO6 0.0000 
r T - ̂  ,0 .670 0.0675 0,0170 

5 . ~ 0 ''i 0. CO 0, 0 0 2 2 0.0001 
5337 7.90 '1 2.300 0.2300 v : * 1 w 0 

r r r 7 e > c - 5 • 4 ^ t / 

al • i V /l 
•* T A A 
A • W V V 0.2033 0.1015 

3353 J J w / 6, SOS 0.040 0.0006 0.0000 
--_.'> 

M M V 

/ • •? v /i .1 A i, A 
V . V V 

0.0011 A A A A A 
J t V V V V 

5560 5561 P 7 A V 0. 056 0.0010 0.0000 
D INTVL AVG: 9.057. 0.328 0.0262 0.0115 
PAY AVERAGE: 9.357: 0.350 0.0282 0.0124 
L GROSS PAY: 111 FEET NET PAY > 67.: 103 



SPERLING 30 - i SEC 30 T24N R6W 

* * OVERBURDEN & KLINKENBERG** 

ROUTINE .10 D E P ft T E E " ~ E C T M A y I M LiM £ - - - • " T 

rs -r T .-, ̂  3 ^ 3 z . " v *' w IL ' H 2 - r v c f M T ! i ' / St ' ! i T £ B - V e ' 

53 30 533. V 4 W LV ft. 
— -\ 

U . i *T •? 
rt * c 

V • J J 1 w 
C T — f c - - ? L. r\ A V 

W t V .'» 0,010 0,0001 0.0000 
5 332 3.10'; 0. 100 0.0027 0.0001 
C T T " 5334 6, 107. 0.010 0.0001 0.000 0 
5334 5335 3,707. 0.270 0.0144 0.0015 
5333 5336 5. 302 0.010 0.0001 0.0000 
5336 5337 6. 502 0.360 0.0235 0,0032 
5337 5333 6.607. 0. 020 0.0002 0,0000 
5333 5339 4. 802 0.010 0.0001 0.0000 
533? 5340 4. 007. 0. 020 0.0002 0,0000 
5340 5341 4. 007. 0.360 0.0235 0.0032 
5341 5342 3.207. 0.080 0.0013 0.0001 
5342 5343 4.402 0.020 0.0002 0.0000 
5343 5344 4.407. 0.010 0.0001 0.0000 
5344 5345 4.002 0.090 0.0022 0.0001 
5345 5346 4. 907. 0. 080 0.0018 0.0001 
5346 5347 7. 207. 0. 190 0.0079 0.0006 
5347 5348 5.302 0.010 0.0001 0,0000 
5343 5349 4. 302 0.010 0.0001 0.0000 
534? 5350 4.002 0. 060 0.0011 0.0000 
5350 5351 3.602 0.010 0.0001 0.0000 
5331 4.907. 0,280 0.0153 0.0016 
5352 5353 5. 302 0.010 0.0001 0.0000 
5353 5354 4. 007. 0.010 0.0001 0,0000 
5354 5335 4.302 0.010 0.0001 0.0000 
5355 5356 3. 307. 0. 070 0.0015 0.0000 
5356 5357 6. 207. 0. 020 0.0002 0.0000 
5423 5424 3. 907. 0, 040 0.0006 0.0000 
5424 5425 9. 307. 0.010 0.0001 0.0000 
5425 5426 10.502 0.010 0.0001 0.0000 
5426 5427 8. 507. 0.020 0.0002 0.0000 
3427 5428 5. 102 0.010 0.0001 0.0000 
5423 5429 3. 302 0.080 0.0018 0,0001 
5429 5430 6.702 0. 040 0.0006 0,0000 
5430 5431 3. 002 0.010 0.0001 0.0000 
5431 5432 10. 507. 0.050 0.0008 0.0000 
5432 5433 3. 907. 0. 040 0.0006 0.0000 
5433 5434 3.807. 0.010 0.0001 0.0000 
5434 5435 3. 402 0.010 0.0001 0.0000 
5475 5436 9. 702 0.020 0,0002 0.0000 
5436 5437 10. 102 0. 090 0.0022 0.0001 
5437 5438 9. 507, 0, 150 0.0053 0.0003 
5438 5439 6. 307. 0. 020 0.0002 0.0000 
343? 5440 ?. 302 0.020 0. 0002 0.0000 
5 440 5441 10.002 0.010 0. 0 0 01 0. 0 0 0 0 
5441 5442 10. 102 0, 040 0.0006 0,0000 
5442 5443 6.407. 0.010 0. 0001 0.000 0 

EXHIBIT 7g 



SPERLING 30-1 SEC 30 T24N RhU 

NET 

5443 5444 5,407. 0.040 0.0006 0.0000 
C i J /I 3443 4 , 0 0 A A 1 f ) 0.- 0 0 01 A A| A A. A 

=5 4 4 3 5446 4. BOX 0. 100 <j . 'j V 0 1 

- i i * - i £ T t * i <" V .". ! A, r. A A A T ,A A - * 

x&H-- 34-8 11,7 0 X r, s & (i 0,0006 * A A A A 

54*3 5449 * n or-" 
m — 1 7 V / I 

0, 060 0.0011 0,0000 
3 "t Ci 0 •j ' - - 0.040 0,0006 0,0 c 0 0 

5450 5431 5. oox n A ; i"i 0•0001 0,0000 
4 r« A A *' ,̂ — - A A A 1 A ^ A w w - T W ~ J. a V V V , V V J — V1 • V V V" 

5452 5453 8.307. 0. 040 0.0006 0.0000 
5453 5454 10.002 0. 050 0.000E 0.0000 
5454 5455 10.502 0.020 0,0002 0.0000 
5455 5456 10.802 0, 020 0.0002 0.0000 
5456 5457 9.902 0.030 0.0003 0,0000 
5457 5458 7. 907. 0 .020 0,0002 0.0000 
5458 5459 9.902 0. 050 0.0008 0.0000 
5459 5460 8.607. 0.020 0.0002 0.0000 
3460 5461 9. 407. 0. 020 0,0002 0.0000 
5461 5462 9. 407. 0.040 . . 0. 0 0 0 6 0.0000 
5462 5463 8.607. 0.020 0.0002 0.0000 
5463 5464 6. 307. 0.010 0. 0 0 01 0.0000 
5464 5465 10.602 0. 120 0.0036 0.0002 
5465 5466 9.002 1.700 0.3286 0.2095 
5466 5467 13.007. 0. 100 0.0027 0.0001 
5467 5468 13.102 0. 080 0.0018 0= 0001 
5468 5469 10,307. 0,050 0.0008 0.0000 
5469 5470 15.207. 0,080 0.0013 0.0001 
5470 5471 12.007. 0. 090 0.0022 0.0001 
5471 5472 6.302 0. 070 0.0015 0.0000 
5472 5473 3.202 0,010 0,0001 0.0000 
5473 5474 9.702 0.030 0. 00 0 3 0.0000 
5474 5475 7.002 0. 020 0.0002 0.0000 
D INTVL AVG: 7.492 0.078 0.0061 0.0028 
PAY AVERAGE: 9.382 0.088 0.0082 0.0044 
S PAY: 79 FEET NET PAY : > 62: 49 



30BBY "B" Na. 2 SEC 31 T24N R6W 

**CQRRECTED PERMEABILITY VALUES** 
ROUTINE MODERATE EFFECT MAXÎ UH EFFECT 

N T E R V A L CORE PERMEABILITY PERMEABILITY PERCiEABIL17v 

54tE 

5^70 

5472 
54"3 
5474 
54T5 
5476 
5477 
5478 
5479 
5480 
5481 
5482 
3483 
5484 
5485 
5486 
3487 
5488 
3489 
5490 
5491 
5492 
5493 
5494 
5495 
5496 
5497 
5498 
5499 
5500 
5501 
5502 
5503 
5504 
5505 

546? 

5471 
5472 
5473 
5474 
5475 
5476 
5477 
5478 
5479 
5480 
5481 
5482 
5483 
5484 
5485 
5486 
5487 
5488 
5489 
5490 
5491 
5492 
5493 
5494 
5495 
5496 
5497 
5498 
549? 
5500 
5501 
5502 
5503 
5504 
5505 
5506 

5511 
5512 
5513 
5514 
5515 
5516 
5517 
5518 
5519 5520 

CORED INTERVAL AVG 
NET PAY AVERAGE: 
TOTAL GROSS PAY: 

5512 
5513 
5514 
5515 
5516 
5517 
5518 
5519 

4. 207. 
3. c07. 
4. 107. 
7.307. 
7.802 
12. 107. 
7.007. 
8.407. 

1 1 . 507. 
11. 107. 
9. 007. 
14.907. 
14.007. 
9. 607. 
12.907. 
16. 307. 
13.207. 
7. 907. 
12.807. 
15.607. 
12.307. 
15.007. 
16. 307. 
16. 107. 
9. 407. 
12. 107. 
8.007. 
8. 007. 
10.007. 
9. 407. 
6.607. 
6. 807. 
6.007. 
6. 307. 
6.307. 
6. 307. 
5.707. 
4. 807. 

5.607. 
6. 707. 
5.907. 
5. 107. 
5.907. 
6. 707. 
8. 107. 
8. 207. 
7.707. 
9. 167. 
10.217. 

47 FEET 

0.330 
0.230 
0.450 
0. 100 
0.600 
1.700 
0.370 
0. 160 
0.580 
0. 120 
0.670 
0.800 
1.400 
0.670 
0.620 
0.290 
0. 150 
0.070 
0.630 
0.660 
0.800 
0.710 
0.250 
0.300 
0.320 
0. 190 
0.740 
0. 130 
0.020 
0.650 
0.410 
0.380 
0.550 
0.070 
0.050 
1.000 
0. 120 
0.070 

0.010 
0. 040 
0. 050 
0.060 
0.020 
0. 130 
0. 100 
1.300 
0.020 
0. 403 
0.465 

NET PAY 

0.0257 
0.0126 
0.0343 
0.0027 
0.0559 
0.1700 
0.0246 
0.0059 
0.052B 
0.0036 
0.0675 
0.0912 
0. 1400 
0.0675 
0.0592 
0.0163 
0.0053 
0.0015 
'0.0608 
0.0658 
0.0912 
0.0745 
0.0126 
0.0172 
0.0192 
0.0079 
0.0799 
0.0042 
0.0002 
0.0641 
0.0293 
0.0257 
0.0483 
0.0015 
0.0008 
0.1333 
0.0036 
0.0015 

0.0001 
0.0006 
0.0008 
0.0011 
0.0002 
0.0042 
0.0027 
0. 1300 
0.0002 
0.0366 
0.0430 

> 67.: 

0.0037 
0.0012 
0.0053 
0.0001 
0.0126 
0.0850 
0.0034 
0.0004 
0.0115 
0.0002 
0.0170 
0.0274 
0.0700 
0.0170 
0.0138 
0.0018 
0.0003 
0.0000 
,0144 
0163 
,0274 
0198 
,0012 

0.0019 
0.0023 
0.0006 
0.0222 
0.0002 
0.0000 
0.0156 
0.0045 
0.0037 
0.0100 
0.0000 
0.0000 
0.0500 
0.0002 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0002 
0.0001 
0.0650 
0.0000 
0.0112 
0.0137 

37 

EXHIBIT 7h 



Biakeiy Nc 6-23 Sec 23 T24N R7W 

** OVERBURDEN & KLINKENBERG** 
**̂ ORP5CTED PERMEABILITY VALUES•«* 

~ 5; v i * r^p5 r^-^Z-.B ~L"~"" "ERTIZ;-. -̂ <- r~-"IF •IH IL Z~~; 

0? sOTTOil POROSITY (MILLIDARCYS) (.HII^IDARCYS> v.HILLIX'<£C YS) 

5-r-;2 3*53 4 - f 
f v ' / C J. i j .,_. 

f \ — ~~ 

-J C l. 

3*6 : 5*64 1 10% 0 070 0 0015 n u 0000 
5 T i ̂  5̂ 63 p p c. n ^ OC'll n 3Q30 
5465 5466 r 

0 50% 0 050 0 0003 rt 
u 
0000 

5465 5467 5 80% 1 000 0 1 "1 0 0500 
5467 5463 6 00% 0 100 0 0027 0 0001 
5468 5469 6 60% 1 000 0 1333 0 0500 
5469 5470 8 10% 0 130 0 0042 0. 0002 
5470 5471 8 00% 0 070 0 0015 0 0000 
5471 5472 6 80% 0 050 0 0008 0. 0000 
5*72 5473 9 20% 0 050 0 0008 0 0000 
5473 5474 8 40% 0 360 0 0235 0 0032 
5474 5475 6 80% 0 050 0 0008 0 0000 
5475 5476 7 10% 0 090 0 0022 0 0001 
5476 5477 5 70% 0 040 0 0006 0 0000 
5477 5478 4 60% 0 020 0 0002 0 0000 
547S 5479 4 30% 0 020 0 0002 0 0000 
5479 5480 4 60% 0 010 0 0001 0 0000 
5480 5481 c 00% 0 010 0 0001 0 0000 
5481 5482 4 20% 0 030 0 0003 0 0000 
5*32 5483 3 00% 0 010 0 0001 0 0000 
5483 5484 5 00% 0 070 0 0015 0. 0000 
5484 5485 5 00% 0 030 0 0003 0 0000 
5485 5486 4 80% 0 080 0 0018 0 0001 
5486 5487 4. 20% 0 030 0. 0003 0 0000 
5437 5488 4 20% 0 020 0 0002 0 0000 
5483 5439 4 80% 0 600 0 0559 0 0126 
5489 5490 3 70% 0 010 0 0001 0 0000 
5490 5491 4 80% 0 120 0 0036 0 0002 
5491 5492 5 40% 0 020 0 0002 0 0000 
5492 5493 4 50% 0 050 0 0008 0 0000 
5493 5494 6 20% 0 040 0 0006 0 0000 
5494 5495 5 10% 0 010 0 0001 0 0000 
5495 5496 3 70% 0 010 0 0001 0 0000 
5496 5497 3 40% 0 010 0 0001 0 0000 
5497 5498 3 70% 0 010 0 0001 0 0000 
5498 5499 3 70% 0 010 0 0001 0 0000 
5499 5500 4 10% 0 010 0 0001 0 0000 
5500 5501 -> 50% 0 010 0 0001 0 0000 
5501 5502 

•> 
90% 0 010 0 0001 0 0000 

5589 5590 ~ i 

0 80% 0 100 0 0027 0 00CI 
5590 5591 8 70% 1 000 0 1333 0 0500 
5591 5592 8 70% 0 110 0 0031 0 0001 
5592 5593 7 40% 0 200 0 0086 0 0006 
5593 5594 9 80% 0 380 0 0257 0 0037 
5594 5595 8 40% 0 027 0 0003 0 0000 
5595 5596 8 60% 0 110 0 0031 0 0001 
5596 5597 1 

1 90% 0 160 0 0059 0 0004 

EXHIBIT 7 i 



Biakeiy No. 6-23 Sec 23 T24N R7W 

0',-, 

5593 
5599 

DOUO 

5607 
5603 
5609 
561C 
5611 
5612 
5613 
5614 
sb 
5616 
5617 

CORED INTVL AVG 
NET PAY AVERAGE 
TOTAL GROSS PAY 

— J U T 

5605 

5607 
5608 
5609 
5610 
5611 
5612 
5613 
5614 
5515 
5616 
5617 
5618 

8.80.% 
10.90% 

•3 . « U% 

10.33% 

13.10% 
12.50% 
11.50% 
8.00% 
7.20% 
3.80% 
10.60% 
11.00% 
9.20% 
13.30% 
10.10% 
4.00% 
9.80% 
10.30% 
6.88% 
9.25% 

1.100 
0.630 
rs -

"- O A 

0. ;uu 
0. 230 

0.290 
Q. 620 
0.540 
1.000 
1.000 
0.060 
1.000 
0.220 
0.100 
1.000 
0.170 
0.020 
0.850 
0.270 
0.269 
0.439 

69 FEET NET PAY 

0.1568 
0.0603 

J U U D 

U . U i O O 

r\ rs / £ ~ 
U . U T O U 

0.1333 
0.1333 
0.0011 
0.1333 
0.0102 
0.0027 
0.1333 
0.0065 
0.0002 
0.1011 
0.0144 
0.0279 
0.0475 

> 5%: 

0.0647 
0.01̂ 4 

0.G018 

0.0095 
0.0500 
0.0500 
0.0000 
0.0500 
0.0008 
0.0001 
0.0500 
0.0004 
0.0000 
0.0322 
0.0015 
0.0091 
0.0157 

36 FEET 



FED 24 Na. 1 SEC 24 T24N R7W 

** OVEFEUFCE!; KLINKENBERG** 
•̂ CORRECTED PERMEABILITY VALUES** 

r* i •" T %j p * n - r 5 a - r : r : : — * a v - M ! t M ; : r : : y 
: : : < " : r I L ' " ! ~E~*E:-r I_I7Y SE~!1EAE ILITY 

' 14 * ' ! • n ft Q p y j \ 1 » ; t * £ 5 y c s, r Jvf T ! ' T " * p n V C ^ 

C fl A 
M *T w V 9. iOX (*! C STA 

V » W J V 0.04S3 0.0100 
544 1 12. 30'/. 0, 260 0.0135 0.0013 

5441 5442 17. 007. 0.380 0.0257 0.0037 
5442 5443 16. 707. 0. 430 0.0318 0.0051 
5443 5444 1 1.007. 0.330 0.0202 0.0025 
5444 5445 14,707. 0.280 0.0153 0.0016 
5445 5446 1 1 . 007. 0. 430 0.03 IB 0.0051 
5446 5447 8. 707. 0.290 0.0163 0.0018 
5447 5448 12. 207. 0.270 0.0144 0.0015 
5*48 5449 1 1. 407. 0.570 0.0513 0.0110 
544? 5450 13. 107. 0.520 0.0439 0.0086 
5450 5451 13.407. 0.180 : : 0.0072 0.0005 
5451 5452 7. 107. 0.420 0.0305 0.0048 
5452 5453 9.507. 0. 170 0.0066 0.0004 
5453 5454 10. 107. 0. 150 0.0053 0,0003 
5454 5455 1 1, 407. 0. 160 0.0059 0.0004 
5455 5456 1 1.007. 0. 160 0.0059 0.0004 
5456 5457 1 1.407. 0. 170 0.0066 0.0004 
5457 5458 1 1 . 007. 0. 150 0.0053 0.0003 
5458 5459 10.707. 0.220 0.0102 0.0008 
5459 5460 7. 307. 0.100 0.0027 0.0001 
5460 5461 10. 207. 0. 130 0.0042 0.0002 
5461 5462 11.307: 0. 130 0.0042 0.0002 
5462 5463 9.507. 0.110 0.0031 0.0001 
5463 5464 10. 307. 0.150 0.0053 0.0003 
5464 5465 1 1.307. 0. 170 0.0066 0.0004 
5465 5466 8. 507. 0. 130 0.0042 0.0002 
5466 5467 9.007. 0. 120 0.0036 0.0002 
5467 5468 8.307. 0.110 0.0031 0.0001 
5468 5469 10.007. 0. 110 0.0031 0.0001 
5469 5470 9.507. 0. 120 0.0036 0.0002 
5470 5471 10.407. 0.190 0.0079 0.0006 
5471 5472 9. 707. 0. 140 0.0047 0.0002 
5472 5473 9.207. 0.220 0.0102 0.0008 
5473 5474 9. 107. 0.110 0.0031 0.0001 
5474 5475 8.607. 0.090 0.0022 0.0001 
5475 5476 8.307. 0.080 0.0018 0.0001 
5476 5477 5, 107. 0.030 0.0003 0.0000 
5477 5478 3. 707. 0.040 0.0006 0.0000 
547B 5479 • 5,907. 0. 030 0.0003 0.0000 
5479 5480 5. 707. 0. 100 0.0027 0.0001 
5480 5481 5.707. 0. 130 0.0042 0.0002 
5481 5482 5. 907. 0. 140 0.0047 0.0002 
5482 5483 6, 407. 0, 020 0.0002 0.0000 
5483 5484 7. 707. 0.020 0.0002 0.0000 
5484 5485 6. 507. 0.050 0.0008 0.0000 
5485 5486 6.807. 0.040 0.0006 0.0000 

EXHIBIT 7j 



FED 24 No. 1 SEC 24 T24N R7W 

NE1 

5-5" : - SS 6. 902 0. 0 6 0' 0 . A A ' 1 0,0000 

- .'- - z . . 
o. : " o i .'l f~ • 

— . -, - ~ A " "! ' fS" A _ - A - - A, A A A < 

i~ ~ A 'i A A c- A 
a -- . w 

rt A. ft. ^ f\_ 

;49i . 0 . v /, ATA V , V •-' V A A A ̂  T v * v V v w 0.0000 
5^93 6. 307. A A3 A 

V , V , V 0.0006 0.0000 
5494 5^95 6. 007. 0. 020 0.0002 0.0000 
54 c 5 54"6 5.902 0, 230 0.0126 0.0012 
5496 5497 6. 402 0.010 0.0001 0.0000 
54?7 549B 5.502 0, 020 0.0002 0.0000 
549S 5499 6.202 0,010 0.0001 0.0000 
5499 5500 5.802 0. 040 0.0006 0.0000 
5500 5501 6. 002 0.040 0.0006 0.0000 
5501 5502 6.202 0.050 0.0008 0.0000 
5502 5503 5. 802 0.020 0.00-02 0.0000 
5514 5515 1 1 . 807. 0.250 0.0126 0.0012 
5515 5516 11.202 0.080 0.0018 0.0001 
5516 5517 11.212 0.060 0.0011 0.0000 
5517 5518 1 1 . 007. 0. 060 0.0011 0.0000 
5518 5519 11.002 0.040 0.0006 0.0000 
5519 5520 10.402 0. 040 0.0006 0.0000 
5520 5521 9. 902 0.040 0.0006 0.0000 
5521 5522 9. 902 0.080 0.0018 0.0001 
5522 5523 9.907. 0.050 O.OOOB 0.0000 

:D INTVL AVG: 9. 007. 0. 143 0.0072 0.0009 
PAY AVERAGE: 9.687. 0. 157 0.0032 0.0011 

IS PAY: 73 FEET NET PAY > 62: 61 



Ernest No. 1 Sec 27 T24N R7W 

• ̂CORRECTED ?EF.!"E ABILITY VSL'JEr** 
TNE 

v A w CORE P E R fl E PERMEABILITY PESflEAEiLITr 
,* M 
- : • u i I 

OARCYS; ; f. IL 12 A R 3 Y S! iflI__IOARC'rE; 

5440 5441 7.307. 0,230 0.0153 0.0016 
c C ".' u * — •J i w V /* 0. 120 0, 0 0 w c ry ft, ̂ ft n 

•J . V v V — 

54*2 5443 3. 407; 0, 120 0.0036 0.0002 
5443 5444 5.507. 0.070 0.0015 0.0000 
5444 5445 6. 407. 0, 030 0.0003 0.0000 
5445 5446 6. 307. 0, 360 0.0235 0.0032 
5446 5447 7, 207. 0.060 0.0011 0.0000 
5447 5448 3. 007. 0.110 0.0031 0.0001 
5448 5449 6.307. 0.090 0.0022 0.0001 
5449 5450 9. 207. 0. 100 0.0027 0.0001 
5450 5451 6.307. 0.050 0.0008 0.0000 
5451 5452 10. 607. 0.220 0.0102 0.0008 
5452 5453 9.907. 2. 100 0.4707 0.3706 
5453 5454 9.207. 0. 120 0.0036 0.0002 
5454 5455 8,507. 0. 120 0.0036 0,0002 
5455 5456 3. 107. 0, 070 0.0015 0.0000 
5456 5457 6,707. 0,040 0.0006 0.0000 
5457 5458 5. 107. 0.010 0.0001 0.0000 
5458 5459 7,207. 0.020 0.0002 0.0000 
5459 5460 5. 407. 0.080 0.0018 0.0001 
5460 5461 5.407. 0.020 0.0002 0.0000 
5461 5462 5. 707. 0. 130 0.0042 0.0002 
5462 5463 7. 307. 0.000 0,0000 0.0000 
5463 5464 5.907. 0.380 0.0257 0.0037 
5464 5465 5. 107. 0. 150 0.0053 0.0003 
5465 5466 4.707. 0.050 0.0008 0.0000 
5466 5467 5.007. 0.020 0.0002 0.0000 
5467 5468 6. 007. 0.080 0.0018 0.0001 
5468 5469 6.207. 0.010 0,0001 0.0000 
5469 5470 6.307. 0.050 0.0008 0.0000 
5470 5471 5. 707. 0.030 0.0003 0.0000 
5471 5472 5. 707. 0.010 0.0001 0.0000 
5472 5473 5. 807. 0.790 0.0893 0.0265 
5473 5474 5. 607. 0. 130 0.0042 0.0002 
5474 5475 6.207. 0.010 0.0001 0.0000 
5475 5476 5.907. 0.020 0.0002 0.0000 
5476 5477 7. 107. 0.080 0.0018 0.0001 
5477 5478 4. 407. 0.020 0.0002 0.0000 
5478 5479 3.707. 0.020 0.0002 0.0000 
5479 5430 4.807. 0.030 0.0003 0.0000 
5480 5481 3.707. 0.010 0.0001 0,0000 
ED INTERVAL AVG 6. 267. 0.151 0.0167 0.0100 
PAY AVERAGE: 7.547. 0. 196 0.0271 0,0189 

}L GROSS PAY: 41 FEET NET PAY > 67.: 20 

EXHIBIT 



BANNON CONNIE 29-3 SEC 29 T24N R7W 

** OVERBURDEN & KLINKENBERG** 
••CORRECTED DERMEABILITV VALUES** 

ROUT I NE MODERATE l??W2~ MAXIMUM E r r z C T 
— - PERMEABILI7V PERMEABILITY P E R !* E ̂  z 

B Q T T Q M POROSITY ( M I : i ? Ti i p r y c } 'MILLIDARCYS' i WILLID ARCYS) 

* C ^ * • 0 cOOS.S 12.402 0. 100 0.0027 0 . L'OC 1 
6005.5 6006.0 10.80'/. 0.060 0.0011 o.0000 
6006.0 6006.5 9. 707. 0. ISO 0.0072 A '>ft r'.S 

V . VWk/u 

6006.5 6007.0 7.907. 0.010 0.0001 0.0000 
6007.0 6007.5 11.507. 0.040 0.0006 0.0000 
6007.5 6008.0 8. 707. 0.030 0.0003 0.0000 
600B.0 6008.5 12.607. 0.020 0.0002 0.0000 
6008. 5 6009.0 12.207. 0.060 0.0011 0.0000 
6009.0 6009.5 11.507. 0.050 0.0008 0.0000 
6009.5 6010.0 13. 207. 0.140 0.0047 0.0002 
6010.0 6010.5 1 1. 807. 0. 130 0.0042 0.0002 
6010.5 6011.0 11 .607. -. 0.190 0.0079 0.0006 
6011.0 6011.5 12.707. 0.090 0.0022 0.0001 
6011.5 6012.0 7.707. ^.0.070 0.0015 0.0000 
6012.0 6012.5 13. 107. 1. 100 0.1568 0.0647 
6012.5 6013.0 10.807. 0.800 0.0912 0.0274 
6013.0 6013.5 3. 907. 0.010 0.0001 0.0000 
6013.5 6014.0 12.707. 0.030 0.0003 0.0000 
6014.0 6014.5 7. 507. 0.030 0.0003 0.0000 
6014.5 6015.0 12.707. 0.020 0.0002 0.0000 
6015.0 6015.5 10.507. : 0.020 0.0002 0.0000 
6015.5 6016.0 10. 107. 0.020 0.0002 0.0000 
6016.0 6016.5 6. 507. 0.030 0.0003 0.0000 
6016.5 6017.0 3.907. 0.030 0.0003 0.0000 
6017 6018 5. 407. 0.030 0.0003 0.0000 
6018 601? 5. 907. 0.020 0.0002 0.0000 
6019 6020 6. 107. 0.030 0.0003 0.0000 
6030 6031 4.607. 0.010 0.0001 0.0000 
6031 6032 6.00'/. 0.010 0.0001 0.0000 
6032 6033 5.507. 0.010 0.0001 0.0000 
6033 6034 6. 907. 0.010 0.0001 0.0000 
6034 6035 5. 107. 0.010 0.0001 0.0000 
6035 6036 5.807. 0.010 0.0001 0.0000 
6036 6037 5. 207. 0.030 0.0003 0.0000 
6037 6038 5.207. 0.010 0.0001 0.0000 
6038 6039 4.807. 0.030 0.0003 0.0000 
6039 6040 3.807. 0.010 0.0001 0.0000 
6040 6041 5.707. 0.010 0.0001 0.0000 

6041.0 6041.5 9.707. 0.010 0.0001 0.0000 
6041.5 6042.0 7.307. 0.010 0.0001 0.0000 
6042.0 6042.5 8. 907. 0.010 0.0001 0.0000 
6042.5 6043.0 8.607. 0.020 0.0002 0.0000 
6043.0 6043.5 10.307. 0.010 0.0001 0.0000 
6043.5 6044.0 9. 107. 0.010 0.0001 0.0000 
6044.0 6044.5 11. 107. O.OBO 0.0018 0.0001 
6044.5 6045.0 8. 707. 0.060 0.0011 0.0000 
6045.0 6045.5 3. 307. 0.010 0.0001 0.0000 

EXHIBIT 71 



BANNON CONNIE 29-3 SEC 29 T24N R7W 

£045. 5 6046.0 
i r : " 6. , A 60^6. cr 

= : - 6 . cr = 047. A 

i . - ~ , , 0 :C'iT. 
i n i 7 60*3. A 

s045. 0 6043. 
= 0^5. 5 = 0^9. 0 
AQ AQ , 6049. 
A A £ C _ z 605 0. :J 
6030. 0 6050. c 

6050. tr 6051 . 0 
6051. 0 6051. 5 
6051. c; 6052. 0 
6052. 0 6052. 5 
6052. 5 6053. 0 
6053. 0 6053. 5 
6053. 5 6054. 0 
6054. 0 6054. 5 
6054. 5 6055. 0 

CORED INTVL AVG: 
NET PAY AVERAGE: 
GROSS PAY: 

8.707. 0. 
13. 607. 0. 
6. ?07. .-\ 

V . 
15.307. A 

10.302 r\ 

10.907. 0. 
10.202 0. 
8.907. 0. 
3.502 0. 
8.407. 0. 
6. 907. 0. 
6.907. 0. 
8. 307. 0. 
7.907. 0. 
7. 307. 0. 
B.802 0. 
6.307. 0. 
6. 107. 0. 
8. 407. 0. 
8.052 0. 
9. 567. 0. 
40.0 FEET 

130 0.0042 
060 0. 0 C11 
n T A AAA* 7 

An A A A -. A ~ 

010 0.0001 
0:0 0.000 • 
010 0.0001 
010 0.0001 
010 0.0001 
020 0.0002 
010 0.0001 
020 0.0002 
010 0.0001 
010 0.0001 
040 0.0006 
010 0.0001 
010 0.0001 
010 0.0001 
010 0.0001 
055 0.0037 
075 0.0056 

NET PAY > 62: 

0.0002 
A A A A A 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0012 
0.0018 
26.5 FEET 



BETTY "C" Na. 31-1 SEC 31 T24N R7W 

** OVERBURDEN It KLINKENBERG** 
• •CORRECTED RER'IEAB ILI TV VALUES** 

' I NE flCCE-A" £ zr~z.ZT - - XT M' j il - -" - r T 
rr — ::-E CE : >*E • -EILI TV PERSEA 5 I L \~'< »F•?ilPr! JTY 

" I ' w"TTQM POROSITY i .Ml L L11 )ARCYS) (MILL! DARCYS! (.lILLiyARCYS; 

= --.; 5391 -. io y, 0. 030 •J * J U i 2 oooi 
5391 5392 3. 30"- 0. 080 0.0013 0.0001 
~ " T " 0.050 0.0003 0.0000 
5393 5394 4.307. 0.020 0.0002 0.0000 
5394 5395 5. 207. 0.300 0.0172 0.0019 
5395 5396 5.207. 0.030 0.0015 0.0015 
5396 5397 4. 707. 0.210 0.0105 0.0105 
5397 5393 4.707. 0. 110 0.0031 0.0001 
5398 5399 5. 707. 0. 070 0.0015 0.0000 
5399 5400 4.907. 0.034 0.0004 0.0000 
5400 5401 5. 807. 0. 140 0.0047 0.0002 
5401 5402 5 • 3 0 L 0.080 0.0018 0.0001 
5402 5403 5.907. 0. 100 0.0050 0.0050 
5403 5404 3.90X 0.010 : 0.0001 0.0000 
5404 5405 4. 707. 0. 130 0.0042 0.0002 
5413 5414 2.707. 0. 160 0.0059 0.0004 
5414 5415 2.907. 0. 420 0.0305 0.0048 
5415 5416 9.707. 0.390 0.0269 0.0039 
5416 5417 12.007. 0. 190 0.0079 0.0006 
5417 5418 12.807. 0.260 0.0135 0.0013 
5418 5419 4. 407. 0. ISO 0.0072 0.0005 
5419 5420 8.307. 0.710 - - - 0.0745 0.0198 
5420 5421 7.207. 0.090 0.0022 0.0001 
5421 5422 8.807. 0.400 0.0281 0.0042 
5422 5423 7. 407. 0.090 0.0022 0.0001 
5423 5424 8. 107. 0.360 0.0235 0.0032 
5424 5425 8.307. 0.330 0.0202 0.0025 
5425 5426 3. 907. 0.310 0.0182 0.0021 
5426 5427 4. 407. 0. 100 0.0027 0.0001 
5427 5428 4. 707. 0.250 0.0126 0.0012 
5428 5429 4. 807. 0.080 0.0018 0.0001 
5429 5430 3.907. 0.090 0.0022 0.0001 
5430 5431 5. 607. 0.080 0.0040 0.0040 
5431 5432 5.507. 0.090 0.0022 0.0001 
5432 5433 6. 007. 0. 080 0.0018 0.0001 
5433 5434 5. 407. 0.060 0.0011 0.0000 
5434 5435 6. 107. 0.090 0.0022 0.0001 
5435 5436 6. 007. 0.320 0.0192 0.0023 
5436 5437 4. 907. 0.010 0.0001 0.0000 
5437 5433 4. 807. 0.090 0.0022 0.0001 
5438 5439 5. 707. 0. 190 0.0079 0.0006 
5439 5440 5.207. 0.010 0.0001 0.0000 
5533 5584 6. 107. 0. 100 0.0027 0.0001 
5584 5585 6.207. 0.310 0.0182 0.0021 
5585 5586 6. 107. 0.020 0.0002 0.0000 
5536 5587 3. 907. 0.020 0.0002 0.0000 
5537 5588 5.907. 0.010 0.0001 0.0000 
5538 553? 8. 207. 0.400 0.0281 0.0042 

EXHIBIT 7m 



BETTY "C" No. SEC 31 T24N R7W 

55B9 5590 8. 607. .0.100 0.0027 0.0001 
f 3 = <) 5591 1! , 007. 0. 020 0.0002 0.0000 
ff - - * - r. 14. 10 A A 1 A 

1 v . '•' 0,0015 0.0000 
- - z ~ r r ; -

V i *- v v 0,0163 
R - s i 11.60'; 0. 060 A A A 1 1 

V t s/ A I 0,0000 
55 7 i 5395 ' '* Z A 

i V * 7 V tt 
0.070 0,0013 0. 0 0 0 0 

— — CT —' *. A c y 0.2 = 0 0.0163 0.0013 
35? c 5597 9.307. 0.010 0.0001 0.0000 
WW c / - - c z 9.302 V . V B 0 0.0011 0.0000 
53 = 3 5599 9.602 0. 040 0.0006 0.0000 
559? 5600 7.607. 0.020 0.0002 0.0000 
3600 5601 6.707. 0.070 0.0015 0.0000 
5601 5602 2.90% 0. 040 0.0006 0.0000 
5602 5603 6. 107. 0.010 0.0001 0.0000 
5612 5613 13.902 0.090 0.0022 0.0001 
5613 5614 10.407. 0.070 0.0015 0.0000 
5614 5615 6. 407. 0.020 0.0002 0.0000 
5615 5616 4. 107. 0.010 0.0001 0.0000 
5616 5617 9. 007. 0.090 - 0.0022 0.0001 
5617 5618 6.707. 0. 110 0.0031 0.0001 
5613 561? 8.902 0.010 O.OOOl 0.0000 
5619 5620 B. 907. 0.030 0.0003 0.0000 
5620 5621 10.502 0.010 0.0001 0.0000 
5621 5622 7. 407. 0.030 0.0003 0.0000 
5622 5623 8.507. 0.010 0.0001 0.0000 
5623 5624 7. 607. 0.010 0.0001 0.0000 
5624 5625 9. 107. 0.070 0.0015 0.0000 
5625 5626 8.807. 0.010 0.0001 0.0000 
5626 5627 9. 807. 0.140 0.0047 0.0002 
5627 5628 9.907. 0.260 0.0135 0.0013 
5628 5629 8.507. 0.030 0.0003 0.0000 
5629 5630 10. 007. 0.010 0.0001 0.0000 
5630 5631 8. 407. 0.250 0.0126 0.0012 
5631 5632 6.307. 0.020 0.0002 0.0000 
5632 5633 7. 207. 0.010 0.0001 0.0000 
5633 5634 8. 007. 0.010 0.0001 0.0000 
5634 5635 7. 307. 0. 100 0.0027 0.0001 
5635 5636 7. 107. 0.010 0.0001 0.0000 
5636 5637 3.907. 0.030 0.0003 0.0000 
5637 5638 6.907. 0.-020 0.0002 0.0000 
5633 5639 6. 107. 0.010 0.0001 0.0000 
5639 5640 7. 107. 0.010 0.0001 0.0000 
D INTVL AVG: 7.077. 0.115 0.0057 0.0009 
PAY AVERAGE: 8. 747. 0. 119 0.0064 0.0009 
L GROSS PAY: 90 FEET NET PAY > 62: 53 FEE-



S. Blanco Navajo 25_1 SE SE Sec 25 T24N R3W 

** OVERBURDEN ?< KLINKENBERG** 
•+*C2RRE"E: PERMEABILITY VALUES** 

P- 0 L' ̂  * *v ~ "-'DERATE 1~~W" --»'IML;M "-"7 
. N 7 E f. V r. i . u - P. Z. F E R I* E :* BI»IT Y ~ r ~ m - .j, z •; • ~ • • PER ME A31 i. I TV 
72.- rCTTI" 1

 M T; T ii z ~ v c } ,*%,•*' ! - r ' - -; - ;MI--I£A^-v=; 

U V / C w J / 1 2.701 0.010 0.0001 0.0000 
s T -» . CT — ' I y ?!"!"', 0.034 0.0004 A.0000 
5372 5373 3. SOX 0. 059 0.0011 0.ooco 

5374 3. 907. 0.010 0.0001 0.0000 
5375 3. 907: •'"0.010 0.0001 0.0000 
5376 5. 607. : 0.010 0.0001 0.0000 

5 J 7 6 5377 6. 407. 0.020 0.0002 0.0000 
5377 5378 2.607. 0.030 0.0003 0.0000 
5378 5379 3. 107. 0.010 0.0001 0.0000 
5379 5330 3. 107. 0.010 0.0001 0.0000 
5330 5381 2. 307. :;: 0.070 0.0015 0.0000 
5381 5382 3.507. "=T).020 0.0002 0.0000 
5382 5383 3.207. a.050 ~--- O.OOOB _ 0.0000 
5383 5384 3.007. 0.010 0.0001 0.0000 
5384 5385 3. 207. - 0.030 0.0003 0.0000 
53S5 5336 3.307. """"0.050 0.0008 0.0000 
53B6 5337 3. 507. "IT. 180 0.0072 0.0005 
5387 5388 3. 207. 0.010 0.0001 0.0000 
5333 5389 2. 207. 0.010 0.0001 0.0000 
5389 5390 2. 207. -0- 020 0.0002 0.0000 
5390 5391 3. 507. 0.010 0.0001 0.0000 
5391 5392 2. 907. "" 0.010 0.0001- 0.0000 
5392 5393 3. 107. 0.010 0.0001 0.0000 
5393 5394 3. 107. 0.070 0.0015 0.0000 
5394 5395 2. 907. 0.030 0.0003 0.0000 
5395 5396 2.407. 0.080 - 0.00 IB . .0.0.0.01 
5396 5397 3. 107. 0.010 0.0001 0.0000 
5397 5398 3.007. 0.010 0.0001 0.0000 
5398 5399 3. 807. 0. 120 0.0036 0.0002 
5399 5400 2.307. 0.010 0.0001 0.0000 
5400 5401 3. 007. 0.010 0.0001 0.0000 
5401 5402 3. 107. 0.090 0.0022 0.0001 
5402 5403 2.807. 0.040 0.0006 0.0000 
5403 5404 2.407. 0.040 0.00O6 0.0000 
5404 5405 3.007. 0.390 0.0269 0.0039 
5405 5406 3.307. 0.010 0.0001 0.0000 
5406 5407 3.007. 0.010 0.0001 0.0000 
5407 5408 3.707. 0.020 0.0002 0.0000 
5408 5409 5. 107. 0.020 0.0002 0.0000 
5409 5410 1. 302 0.010 0.0001 0.0000 
5410 5411 2. 107. 0.010 0.0001 0.0000 
5411 5412 2.707. 0.850 0.1011 0.0322 
5412 5413 2. 207. 0.010 0.0001 0.0000 
5413 5414 2. 107. 0.010 0.0001 0.0000 
5414 5415 5. 507. 0.010 0.0001 0.0000 
5497 5498 3. 107. 0.010 0.0001 0.0000 
5498 5499 3. 107. 0.010 0.0001 0.0000 
5499 5500 5.707. 0. 100 0.0027 0.0001 

, EXHIBIT 7n 



3. Blanco Navajo 25 1 SE SE Sec 25 T2.4N R3W 

5500 5301 0 , 207, A : 7 c-. 0.0042 0.0002 
W W . * — w -." *» ?. - 0 ", J , i 1 '••} , •-'031 0. 0 0 
T r * ~ 3303 ~f I 1 V -1 'J . V' w V A A A, '. 2 A A A !*r \ 

Z w -J 
' - ': r- V 
i £ * V '-' /i 0.310 • j i v i ! i ' ) . v 0 21 

- W V * f i . ' j J .* 
A ' • A 

'J , V v - i •J . ~: V V -

* r • IT 5506 3. 302 A *- A 7 
V , V V 

"1 * *- *« -v 

.' . V .'' -J V 
W W V U w V , •J i i. v /'» 0. 030 0.0003 0.0000 
q A 7 C 5 0 Q 7, 007. 0.120 0.0036 A A A A O 

V . V V V — 

5503 5309 9, 102 0.090 0.0022 0, 0 0 01 
550? 5510 7. 402 0.080 0.00 IS 0.0001 
5510 5511 6. 302 0. 120 0.0036 0.0002 
5511 5512 2.402 0. 140 0.0047 0.0002 
c c i n 
w1 W 1 w. 

5 5 | T 
U «J 1 w 5.802 0.070 0.0013 0.0000 

W~ W 4 J 5514 5.602 0. 040 0.0006 0.0000 
5514 5515 3.202 0.250 0,0126 0.0012 
5515 5516 2.307. 0.020 0.0002 0.0000 
5516 5517 2.902 0.030 0.0003 0.0000 
5517 5518 4. 307. 0.100 0.0027 0.0001 
551B 5519 2.702 0.460 0.0383 0.0069 
5519 5520 3. 707. O.?80 0.1238 0.0473 
5520 5521 2.807. 0.010 0.0001 0.0000 
5521 5522 2. 902 0.010 0.0001 0.0000 
e er ̂  ̂  
j J i - 5523 3. 102 0.010 0.0001 0.0000 
5523 5524 2.207. 0.040 0.0006 0,0000 
5524 5525 1. 807. 0.0?0 0.0022 0.0001 
5525 5526 2.302 0.5?0 0.0544 0.0120 
53-26 5527 z.oor. 0.030 0.0003 0.0000 
5527 5528 2. 807. 0.240 0.0118 0.0011 
5529 5529 2.707. 0.060 0.0011 0.0000 
5529 5530 2. 102 0.300 0.0172 0.0019 
5530 5531 2.207. 0.520 0.0439 0.0086 
5531 5532 3. 207. 0.010 0.0001 0.0000 
5532 5533 3. 207. 0.010 ~ 0.0001 0.0000 
5533 5534 3.802 0.060 0.0011 0.0000 
5534 5535 3. 007. 0.010 0.0001 0.0000 
5535 5536 3.607. 0.020 0.0002 0.0000 
5536 5537 2.507. 0.350 0.0224 0.0029 
5537 5538 3. 107. 0. 110 0.0031 0.0001 
553B 5539 2.907. 0.110 0.0031 0.0001 
5539 5540 3. 207. 0.010 0.0001 0.0000 
5540 5541 4.207. 0.020 0.0002 0.0000 
5541 5542 4. 107. 0.010 0.0001 0.0000 
a u *t *. 5543 4. 107. 0.040 0.0006 0.0000 
5543 5544 4.402 0.340 0.0213 0.0027 
5544 5545 3. 107. 0.010 0.0001 0,0000 
5545 5546 3.407. 0.010 0.0001 0.0000 
5546 5547 3. 402 0,010 0.0001 0.0000 
5547 5548 5. 107. 0.030 0.0003 0.0000 
5548 5549 4.607. 0. 040 0.0006 0.0000 
5549 5550 7.302 0.040 0.0006 0.0000 
5530 5551 6.907. 0. 030 0.0003 0.0000 
5551 5552 7. 607. 0.030 0.0003 0.0000 
5552 5553 6.707. 0.030 0.0003 0.0000 



S. Blanc Navajo 25_1 SE SE Sac 25 T24N RBW 

SS^7 i . 007. ^ 0.030 0.0003 0.0000 
: :- 0 Zi C 0 3 = 407. V • '.' £. . . .- 0 0 z V t V V V V 

55:5 c - - L L 3 ».j *'t 0*: ̂  c 0.0006 0.0000 
3537 •— . w /. * — —> x j 

., A * ̂  . 
si • >j y • J J 

w3;7 W i V a, 
A A 

V . V V V i A r A A 

5133 - zr — - - ; A f M Jl -J i V 0.0001. 0.0000 
3539 3360 T 1 -

•J . L. J n 
A ~ A * ̂  A A A A * 0.0000 

C C A 5561 ? 0 0 V 0.010 0-0001 0.0000 
356 1 3562 5.207. 0. 030 0.0003 0.0000 
5562 5563 5. 207. 0.020 0.0002 0.0000 
5563 5564 5.607. "0.020 0.0002 0.0000 
5564 5565 5. 407. "0.040 0.0006 0.0000 
5565 5566 5.807. 0.040 0.0006 0.0000 
5566 5567 7.707. 0. 040 . : 0.0006 0.0000 
5567 556S 6.407. 0.030 "- - 0.0003 0.0000 
556B 5569 10. 607. 0.080 0.0018 0.0001 
5569 5570 9. 707. 0.130 rr 0.0042 0.0002 
5570 5571 10. 707. "0". 070 0.0015 0.0000 
5571 5572 10.307. 0.060 . 0.0011 :. 0.0000 
5572 5573 9. 907. 0.210 0.0094 0.0007 
5573 5574 9. 107. 0.040 0.0006 0.0000 
5574 5575 8. 507. 0. 040 0.0006 0.0000 
5575 5576 7. 007. 0.030 0.0003 0.0000 
5576 5577 7.707. 0.030 0.0003 0.0000 
5577 5578 5.307. 0.030 0.0003 0.0000 
5578 5579 6. 207. 0.020 0. 000.2 0.0000 
5579 5580 6.507. 0.040 ,:v_ 0.0006 0.-0000 
5580 5581 5. 207. 0.020 0.0002 0.0000 
5581 5582 6.607. 0.020 ::: ' 0.0002 0.0000 
5582 5583 7. 507. 0.030 0.0003 0.0000 
5583 5584 5.207. 0.020 0.0002 0.0000 
5584 5585 4.307. 0. 030 0.0003 0-.D500 
5585 5586 4. 107. 0.230 0.0110 0.0009 
55S6 5587 4. 407. 0.030 0.0003 0.0000 
5587 5588 4. 207. 0.220 0.0102 0.0008 
5588 5589 3. 107. 0.010 0.0001 0.0000 
5589 5590 2.907. "0.030 0.0003 0.0000 
5590 5591 3. 407. 0.030 0.0003 0.0000 
5591 5592 10.007. 0.050 0.0008 0.0000 
5592 5593 10.007. 0.060 0.0011 0.0000 
5593 5594 5. 107. 0. 030 0.0003 0.0000 
5594 5595 8.907. 0,050 0.0008 0.0000 
5595 5596 7.807. 0.040 0.0006 0.0000 
5596 5597 7.607. 0.040 0.0006 0.0000 
5597 5598 6. 307. 0. 030 0.0003 0.0000 
5598 5599 7. 107. 0.030 0.0003 0.0000 
5599 5600 6. 607. 0. 030 0.0003 0.0000 
5600 5601 4. 907. 0.030 0.0003 0.0000 
5601 5602 6. 307. 0.050 0.0008 0.0000 
5602 5603 3. 707. 0. 030 0.0003 0.0000 
5603 5604 3. 107. 0.010 0.0001 0.0000 
5604 5605 4. 307. 0. 030 0.0003 0.0000 
5605 5606 7. 207. 0. 030 0.0003 0.0000 



S. Blanco Navajo 25 

5606 3607 
- - ' "7 3 6 0 5 
s. ':C 3 6 0 9 

w w . -J w 0 • ̂  
rr . - • 3612 
5 . * ̂  5613 
3613 5 6 ̂  -
5614 5615 
5615 5616 

CORED INTVL AVG 
NET PAY AVERAGE 
TOTAL GROSS PAY 

1 SE SE Ssc 25 T24N RSW 

8,207. 0.060 0.0011 0.0000 
6 . 307. 0. 030 0.0003 0.0000 
6. to*; 0. 100 n A A - j T 0 = 0001 
6.202 - 0.020 0.00O2 0.0000 

• —.- •/ 
S. I si U 

r 0.030 0.0003 0.0000 
i ••' 
— 1 W V /, 0.030 A AAA i\ 

6. 007. 0.020 0.0002 0,0000 
3. 3 0X 0. 020 0,0002 0.0000 
6, 407. ,0.020 0,0002 0.0000 
4.607. . 0.020 0,0002 0.0000 
4.797. 0.073 0.0039 0.0008 
7. 892 0.062 0.0017 0.0001 
164 FEET NET PAY > 62: 46 



S. Bianco Rstisral 25-5 NW SU Ssc 25 T24N R8W 

** OVERBURDEN It KLINKENBERG** 

ROUTINE MODERATE t-rlZ' : i K l l l i U l l £ . r — Li . 
0 A r + i — i — 5 T ~• l» C i C T i '—-J 

? |j " Q *! * U i ' ! ' MT! ; • n j p r v ; i ' ̂ T L LID £ R <" V c ) 

- • i • j 
4 < A 
1 • 1 V .'• 

A A , *, 
V • V i V 0.0001 0.0000 

c. 7 ! 7 531-1 1 7 0V 0.010 0.0001 0.0000 
3314 5313 T ^ A it - . a /. v . 0 i u 0.0001- 0.0000 
W i w 5316 6.007. 0.010 0.0001 0.0000 
5316 3317 1.202 0.010 0. 0001: 0.0000 
5317 5318 1.507. 0.010 0.0001 0.0000 
531B 5319 2. 607. 0.010 0.0001 0.0000 
5319 5320 1 . 307. 0.010 0.0001 0.0000 
5320 5321 6. 607. 0.010 0.0001 0.0000 
5321 5322 2.807. 0.250 0.0126 0.0012 
5322 5323 0. 607. 0.010 0.0001 0.0000 

5324 - • -1 . 307. 0.010 0.0001 0.0000 
5324 5325 1 . 907. 0.010 0.0001 0.0000 
5 o> *. 5 5326 1.507. 0.790 -3-3-. 0.0893" 0.0265 
5326 5327 1 . 707. 0.010 0.0001 0.0000 
5327 5328 2.307. 0.250 0.0126 0.0012 
5328 5329. 3.002 0.010 0.0001 0.0000 
5329 5330 3.507. 0.010 0.0001 0.0000 
5330 5331 3. 407. 0.010 0.0001 0.0000 
5331 5332 3.307. 0.010 0.0001 0.0000 
5332 5333 3.702 0.340 0.0213 0.0027 
5333 5334 2.807. 0.300 0.0172 0.0019 
5334 5335 2.902 0.060 0.0011 0.0000 
5335 53 o 6 2.307. 0.050 0.0008 0.0000 
5336 5337 3.407. 0.010 0.0001 0.0000 
5337 5333 4.407. 0. 100 0.0027 0.0001 
5338 5339 4.302 0.010 0.0001 0.0000 
5339 5340 4.507. 0.010 0.0001 0.0000 
5340 5341 6. 107. 0.050 0.0008 0.0000 
5341 5342 6.007. 0.040 0.0006 0.0000 
5342 5343 2.502 0.060 0.0011 0.0000 
5343 5344 8.007. 0. 150 0.0053 0.0003 
5344 5345 6.907. 0.080 0.0018 0.0001 
5345 5346 7.207. 0.050 0.0008 0.0000 
5346 5347 6.907. 0.060 0.0011 0.0000 
5347 5348 6.902 0.070 0.0015 0.0000 
5348 5349 7.202 0.610 0.0575 0.0132 
5349 5350 6.807. 0.010 0.0001 0.0000 
5350 5351 5. 707. 0.010 0.0001 0.0000 
5351 5352 1.207. 0.010 0.0001 0.0000 
5352 5353 2. 207. 0.010 0.0001 0.0000 
5353 5354 3.307. 0.110 0.0031 0.0001 
5354 5355 3.007. 0.030 0.0003 0.0000 
5355 5356 3.302 0.090 0.0022 0.0001 
5336 5357 3. 707. 0.010 0.0001 0.0000 
5357 535B 3.507. 0.010 0.0001 0.0000 
5358 5359 3.207. 0.010 0.0001 0.0000 
5359 5360 3. 107. 0.010 0.0001 0.0000 

EXHIBIT 



5. Bianco Federal 25-5 NW SW Sec 25 T24N RSW 

5360 5361 2. 8071 0.250 0.0126 0.0012 
" A t 5362 1,301 r'. Ai r* 0 , ' " " " 1 A 6 0. 0 0 0 0 
— — t •* — - . _ ~ ^ ̂  -» A < A A A A A 

Z ~- - — — W ^ — , 7 '-' /. V 3 (.' - '.' 1/ , V \f V i. V * V V w 

_ _ ._ _ " — - * ^ Z "i V A ^ - A A A .- ». J A AAA A 

rt fif)?"7 0,0001 
-. - 3 7 S i 2.702 0.040 0. 0006 0.0000 
. _ 3367 2.202 A. A n A A A A A — 

V 1 w — 0.0000 
5367 S T I O W • 2. 702 0,010 0.0001 0,0000 

^ w w 7 
r \ 7 / 1 1 1 

<i. / V /. 0, 01 0 0.0001 0.0000 
5369 5370 2.202 0.010 0.0001 0.0000 
3370 5371 3.202 0.010 0.0001 0.0000 
5445 5446 2. 102 0.010 0,0001 0.0000 
* £ t l A 5447 2.502 0.010 0.0001 0.0000 
5-147 5448 2. 207. 0.010 0.0001 0.0000 
5*48 5449 2,607. 0. 870 0. 1052 0.0343 
5449 5450 2.907. 0.010 0.0001 0.0000 
5450 5451 2.407. 0.620 0.0592 0.0138 
5451 5452 2.302 0,-100 0.0027 . . 0.0001 
5452 5453 7,507. 0.010 0.0001 . 0.0000 
e t a s ? 
w *T u u 5454 2.507. 0.750 0.0818 - _. - 0.0230 
5454 5455 3. 607. 0.010 0.0001 0.0000 
5455 5456 3. 402 0,010 0.0001 0.0000 
5456 5457 4.707. 0. 020 0.0002 0.0000 
5457 5458 7.702 0. 140 0.0047 0.0002 
545S 5459 7.302 0.080 0.0018 0.0001 
5459 5460 10.402 0. 130 0.0042 0.0002 
5460 5461 3. 207. 0.070 0.0015 0.0000 
5461 5462 4. 607. 0.360 0.0235 0.0032 
5462 5463 3.307. 0. 070 0.0015 0.0000 
5463 5464 9.307. 0. 330 0.0202 0.0025 
5464 5465 9.707. 0. 190 0.0079 0.0006 
5465 5466 2.302 0.120 0.0036 0.0002 
5466 5467 5,802 0.090 0.0022 0.0001 
5505 5506 6. 907. 0.030 0.0003 0.0000 
5506 5507 6.507. 0.030 0.0003 0.0000 
5507 5508 5.307. 0.040 0.0006 0.0000 
5508 5509 4, 407. 0. 120 0.0036 0.0002 
5509 5510 4. 107. 0.030 0.0003 0.0000 
5510 5511 5.507. 0.040 0.0006 0.0000 
5511 5512 4. 107. 0.010 0.0001 0.0000 
5512 5513 3.307. 0,010 0.0001 0.0000 
5513 5514 3. 002 0.590 0.0544 0.0120 
5514 5515 5.407. 0. 130 0.0042 0.0002 
5515 5516 5.702 0. 140 0.0047 0.0002 
5516 5517 4. 807. 0.030 0.0003 0.0000 
5517 5518 7. 102 0.030 0.0003 0.0000 
5513 5519 5. 907, 0. 130 0.0042 0.0002 
551? 5520 10.802 0. 130 0.0042 0.0002 
5520 5521 1 1. 007. 0.080 0.0018 0.0001 
5521 5522 10.702 0. 120 0.0036 0.0002 

5523 10.407. 0.070 0.0015 0.0000 
5523 5524 9.907. 0. 120 0.0036 0.0002 
5524 5525 8.607. 0. 120 0.0036 0.0002 



S. Blanco Fsdsral 23-5 SW Bsc 25 724N ROW 

NE 1 

cr cr n c 
U U i . -J 5526 8,807. 0. 040 0,0006 0.0000 
c c i u s n 7 f ft"' A A T A A .1 A A. 7 A. i A A A A 

C X _ c A .* "* ~ 
V 1 V W V •v rt -\ A 

V i W V W 
rt A A A 

r f 12 " 2 3 .- ^ .» \ A t .- - ^ .-, . A A A 

- C " s i 7 n v A A L A A A A : : A A A A A 

- - - 5331 5, 40X A - *, ? * 0.000= 0 . o c o 0 
C - v i Z Z w i. 6, SO 2 A ». A A A A — 

V i V U V w 
A A A •* -
'V I V V V V 

3532 5533 3. 707. 0.010 0.0001 0.0000 
3533 >J u w * t 6. 207. A A T ^ 

V « V g V 0.0003 0.0000 
3534 5335 6. 507. 0. 190 0.0.079 0.0006 
w w w w 5536 6. 007. 0.080 0. 0018 0.0001 
5536 5537 5.00% 0.040 0.0006 0.0000 
W w w .' 5536 4.6-0X 0.050 0.0008 0.oooc 
5538 5539 5,007. 0.060 0.0011 0.0000 
5539 5540 5. 407. 0.030 0.0003 0.0000 
5540 5541 4.207. 0.010 0.0001 0.0000 
5541 5542 3. 507. 0.010 0.0001 0.0000 
5542 W w *t J 4.407. 0.010 0.0001 0.0000 
5343 5544 8.707. 0.040 0.0006 0.0000 
5544 5545 8. SOX 0.040 0.0006 0.0000 
5545 5546 2.907. 0.010 0.0001 0.0000 
5546 5547 3. 907. 0.010 0.0001 0.0000 
5547 5548 10,007. 0.060 0.0011 0,0000 
5548 5549 8. 207. 0.030 0.0003 0.0000 
5549 5550 7.207. 0.030 0.0003 0.0000 
5550 5551 8.707. 0.040 0.0006 0.-0000 
5551 5552 7.807. 0.050 0.0003 0.0000 
5552 5553 5.507. 0.010 0.0001 0.0000 
5553 5554 8.207. 0.030 0.0003 0.0000 
5554 5555 6. 907. 0.030 0.0003 0.0000 
5555 5556 8.807. 0,030 0.0003 0.0000 
5556 5557 9.907. 0.050 0.0008 0.0000 
5557 5558 9.407. 0.040 0.0006 0.0000 
5558 5559 9.007. 0. 110 0.0031 0.0001 
5559 5560 7.307. 0.020 0.0002 0.0000 
5560 5561 8. 307. 0.050 0.0008 0.0000 
5561 5562 8.407, 0.040 0.0006 0.0000 
5562 5563 7. 107. 0.030 0.0003 0.0000 
5563 5564 6. 707. 0.030 0.0003 0.0000 
5564 5565 6. 507. 0.020 0.0002 0.0000 
5565 5566 6. 107. 1.800 0,3622 0.2445 

:D INTVL AVG: 5. 077. 0.096 0.0074 0.0027 
PAY AVERAGE: 8.017. 0.111 0.0101 0.0052 

IL GROSS PAY: 142 FEET NET PAY > 67.: 51 



South Blanco Federal 26-7 SW NE Sec 26 TZ4N RSW 

D n 11 T r M c 
••CORRECTED PERMEABILITY VALL'ES** 

:-: -
11 A ! 
T I • B 

;~- _-M 

u u " Z. r i f.; ; t.-! C . 

s r . : " : r r v m i ! : 

T I T T V 
. i_ - 1 t PERHEABILI'Y 

; v - • r r, A B r V c ' 

1 i n > i t .1C i L. i i » 

r ~ ~ •• 
- i = - 0. 507. 0.010 A, A A A. ! 

V . -J V V ̂  
0.0000 

- 4 L 3<-53 A A */ 
'v . 0 *J Ix 

A A . A 
V • V A V 

r , .rt rt j " \ , 0 0000 
5i5<i 1.507. 0.010 0.0001 0.0000 

= •* - i U ™ w 0. 907. 0.010 0.0001 <-> A A A A 
v 1 1.' v y y 

5435 5456 0. 90X 0.010 0.0001 0.0000 
5435 5457 1 . 907. 0.010 0. 0001 0.0000 
5437 e i c p 1 . 307. 0.690 0.0710 0.0134 
5*53 5459 0. 907. 0,030 0.0013 0.0001 
5459 5460 1 . 607. 0.010 0.0001 0.0000 
5460 5461 1.007. 0. 140 0.0047 0.0002 
5461 5462 1.507. 0.020 0.0002 0.0000 
5462 5463 1 . 307. 0.010 0.0001 0.0000 
5463 5464 3.207. 0. 630 0.0608 0.0144 
5464 - "5465 3.707. •• H). 140 0.0047 0.0002 
.5465 5466 8.907. 0.210 0.0094 0,0007 
5466 5467 9.907. 0.360 0.0235 0.0032 
5467 5468 9. 107. 0. 170 0.0066 0.0004 
5463 5469 2. 907. 0.070 0.0015 0.0000 
5469 5470 7. 307. 0.210 0.0094 0.0007 
5470 5471 9. 507. 0.340 0.0213 0.0027 
5471 5472 9. 707. 0. 440 0.0330 0.0054 
5472 5473 6. 207. 0.170 0.0066 0.0004 
5473 5474 6. 007. 0. 110 0.0031 0.0001 
5474 5475 2.807. 0.060 0.0011 0.0000 
5475 5476 3. 707. 0.050 0.0008 0.0000 
5476 5477 3. 907. 0.390 0.0269 0.0039 
5477 5478 3.507. 0.010 0.0001 0.0000 
5473 5479 4.207. 0.050 0.0008 0.0000 
5479 5480 3,807. 0.010 0.0001 0.0000 
5490 5481 4.307. 0. 030 0.0003 0.0000 
5481 5482 3.907. 0.070 0.0015 0.0000 
5482 5483 3. 107. 0.010 0.0001 0.0000 
5483 5484 2. 707. 0. 140 0.0047 0.0002 
5434 5485 3. 607. 0.060 0.0011 0.0000 
5485 5486 2.007. 0.010 0.0001 0.0000 
ID INTERVAL AVB 3. 797. 0. 136 0.0084 0.0015 
PAY AVERAGE: 8. 667. 0.271 0.0157 0.0019 

}L GROSS PAY: 35 FEET NET PAY > 67;: 7 FEET 

EXHIBIT 7p 



Stats 36-21 NW NE Sec 32 T24N R8VJ 

** OVERBURDEN 2; KLINKENBERG** 
* * 3 2 R : :3~E. ̂ E-'--£-r :_1 "ALJEE-• * 

R 3 •_• 71 •; £ j -•: : : : r " T * i v-M 

. -M S. 
1 / A •. - w n ~_ r z Rr:EAcILI*V "ERNE: ~- ̂  i — i . r r EY. T T V 

33'"3n ::AR:VE; \T,.. I D h - 0 3 ; 

W -> i 1 5322 ^ d n V 
w • T V f l 

0. 100 A * r, •-• 7 
V . V V 1 

A A A A . 
V . «. V V 4 

e T « H e TO T 
WW*.-.' 

C 4 A " 
w i * V i l 

A A-* A 
V « V W V 

A A ft A T 
V , V V V w 

A A A A A 
V . V V V V 

W V ̂  w 5324 4. 107. 0.010 0.0001 0. 0 v 0 0 
C T " fl 
J O i f 5325 1. 907. 0.010 0.0001 0,0000 
<_ W w 5326 1.602 0.010 0.0001 0.0000 
5326 5327 2,002 0.330 0. 1011 0.0322 
5327 5323 1.502 0.010 0.0001 0.0000 
r -*"*> « 
U W" A. C 

5 j*. 9 2.007. 0.010 0.0001 0.0000 
532? 5330 1.B07. 0. 050 0.0003 0.0000 
5330 5331 2.207. "0.010 0.0001 0.0000 
5331 5332 1.902 0.040 0.0006 0.0000 
S T T " 
w - 5333 - 2.50% - -0.050 0.0008 0.0000 
5333 5334 3.107. .. 0. 350 0.0224 - 0.0029 
5334 5 w o 5 2.207. 0.010 0.0001 0.0000 
5335 5336 2.902 0.010 0.0001 0.0000 
5336 5337 2, 307. 0.010 0.0001 0.0000 
er T T -r 
J O O / 5338 3. 207. 0.110 0,0031 0.0001 
5338 533? 1, 902 0. 140 0.0047 0.0002 
533? 5340 2. 507. 0.020 0.0002 0.0000 
5340 . 5341 2. 407. 0.010 0.0001 0.0000 
5341 5342 - 2. 407, 0.110 0.0031 0.0001 
5342 5343 2.802 0.010 - 0.0001 0.0000 
5343 5344 1,802 0.230 0.0110 0.000? 
5344 5345 i . . l J V /. 0.040 0.0006 0.0000 
5345 5346 2. 007. 0.040 0.0006 0.0000 
5346 5347 2.607. 0.990 0.1311 -0.0487 
5347 5348 2.207. 0.990 0. 1311 0.0487 
5348 5349 2. 402 0.060 0.0011 0.0000 
53d? 5350 2. 202 0.010 0.0001 0.0000 

5351 2.007. 0.350 0.0224 0.0029 
5351 5352 1. 807. 0.010 0.0001 0.0000 
er cr 
J O J iL. 5353 2. 907. 0.010 0.0001 0.0000 
5353 5354 1 . 307. 0.010 0.0001 0.0000 
5354 STerrr 

W W W 
9, 007. 0.010 0,0001 0.0000 

5355 5356 1.202 0.040 0.0006 0.0000 
5356 5357 0. 702 0. 040 0.0006 0.0000 
5357 5358 0. 802 0.200 0.0086 0.0006 
5338 5359 0.307. 0.020 0.0002 0.0000 
5339 5360 0. 707. 0.020 0,0002 0. 0 0 0 0 
5360 5361 3. 902 0,410 0,0293 0.0045 
5361 IT — ; A 

J J O i 0. 082 0. 100 0,0027 0,0001 
5362 5363 0.907. 0, 160 0.0059 0.0004 
5363 5364 0.307. 0. 190 0.007? 0.0006 
5364 5365 1.702 0.010 0.0001 0.0000 
5365 5366 0. 907. 0.010 0.0001 0.0000 
5366 5367 0, 607, 0.010 0.0001 0.0000 
5367 5368 0. 202 0.010 0.0001 0.0000 
5 j 6 8 5369 0.907. 0.010 0.0001 0.0000 

EXHIBIT 7q 



5378 537? 4, 107. 0.010 0.0001 0.0000 
5441 5442 B. 407. 0,010 0.0001 0.0000 
54*2 5443 3. 2071 0.010 0.0001 0.0000 
5443 5444 6. 7 0 71 0.230 0.0153 0.0016 
5444 5445 7.20 7. 0.110 0.0031 0.0001 
5445 5446 10. 507. 1.000 0. 1333 0.0300 
5446 5447 7. 607. 0. 190 0.0079 0.0006 
5447 5448 1 1. 807. 1.000 0.1333 0.0500 
5448 5449 1 1 .6071- - 1.000 - 0. 1333 0.0500 
5449 5450 5.407. 0.190 0.0079 0.0006 
5450 5451 5.607. 0.380 0. 1073 0.0354 
5451 5452 5. 707. 0. 140 0.0047 0.0002 
5452 5453 3. 507. 0.040 0.0006 0.0000 
5453 5454 8. 107. 0.280 0.0153 0.0016 
5454 5455 5. 207. 0.090 0.0022 0.0001 
5455 5456 2. 707. 0.040 0.0006 0.0000 
5456 5457 2.907. 0.010 0.0001 - 0.0000 
5457 5458 3.207. 0.010 0.0001 0.0000 
5458 5459 3. 207. 0.110 0.0031 TO.0001 
5459 5460 5. 107. 0.050 0.0008 0.0000 
5460 5461 3. 407. 0.040 0.0006 0.0000 
546 1 5462 4. 707. 0.080 0.0018 0.0001 
5462 5463 3. 607. 0.010 0.0001 0.0000 
5463 5464 4.707. 0.020 0.0002 0.0000 
5464 5465 4.907. 0.010 0.0001 0.0000 
5465 5466 3.207. 0.010 0.0001 0.0000 
5466 5467 3.607. 0.010 0.0001 0.0000 
5467 5468 2. 107. 0.010 0.0001 0.0000 
5468 5469 2. 107. 0.010 0.0001 0.0000 
5469 5470 3. 107. 0.010 0.0001 0.0000 
5470 5471 1.607. 0.020 0.0002 0.0000 
5471 5472 1.207. 0. 100 0.0027 0.0001 
5472 5473 3.007. 0. 100 0.0027 0.0001 
5473 5474 2. 007. 0.030 0.0003 0.0000 
5474 5475 1. 107. 0.010 0.0001 0.0000 
5475 5476 1 . 407. 0.010 0.0001 0.0000 
5476 5477 2. 307. 0.010 0.0001 0.0000 
5477 5478 1 . 2071 0.010 0.0001 0.0000 
5478 5479 3.307. 0.010 0.0001 0.0000 
5479 5480 3. 107. 0.010 0.0001 0.0000 
5480 5481 2. 507. 0.010 0.0001 0.0000 
5481 5482 2.907. 0.010 0.0001 0.0000 
5482 5483 2. 607. 0.010 0.0001 0.0000 
5483 5484 2.207. 0.010 0.0001 0.0000 



Stats 36-21 NW ME Sac 32 T24N R3W 

5^84 3433 i . 
3 - " r - _ •• 

5̂ 3 * 3i = 7 . A */ 
3 *c7 54-53 ~ » C ' j t\ 

w ** 33 w 4. v 0 2 
" 4 P ~ R — A 

5*90 - 5 » •/ 
•v • w V /. 

ST £ <•} 1 
W • *. 5*92 ", 707 
5 *t 9 ̂  £ ~ 2. 307, 
5493 5494 3.407. 
5494 5495 2.507. 
5495 5496 2.307. 
5496 5497 3. 402 
54"7 5496 2, 4o;; 
549B 5499 4.602 
5499 5500 5.207. 
5500 5501 5.302 
5501 5.307. 

O.Olo o.onm 

0.020 O.0OC2 
0.010 0.0001 
0.010 0.0001 
o.oio 0.0001 
0.030 0.0003 
0.010 0.0001 
•0.020 0.0002 
o.oio 0.0001 
0.060 0.0011 
0.020 0.0002 
0-020 0.0002 
0.020 0.0002 

0.0000 

v a v -v s» V 

A A. A A A 

V * V V v 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

CORED INTVL AVS: ~ 3 X 0 05 """ " , °- 0 0 0 0 

NET PAY AVERAGE: 8. 997. o' 5 / T .- 0.0028 
TOTAL GROSS PAY: 119 FEET ' N E T PAY 67" " ° ' ° 1 7 1 

9 FEET 



EXHIBIT 8 
RAW CORE DATA 



DATE ON. 3MPANY_potiTirarT̂ _QiL_cc:izi:ri 
E L | t^ . rv!" • DATE OFF. 

CLD 

3CATION_185^XL^lCJPJ_BfL t . 
SEC. 7-T23"-R6W 

JZ_/J7 FILE No._jtf-3d>;iLZC_ 

ENGRS LHJ, 

ELEV ' GL 

STATE...H7;y..lEIIJ. DRLG. FLD._U;Y_TvJ2___i:UD. CORES BL_0_3 

_2/lZ/_Z_ 

.. FORMATION.*™. iI~IT__ 

S A N D 

S H A L E l=S-=^:-.-

L I M E S T O N E 

D O L O M I T E 

REMARKS m^HLJ^TsT^ 

C O N G L O M E R A T E 

S ILTSTOKE 

C H E R T I 

V _ I T I _ _ 
F_\CTu~XS 

PEn;.lEACIUTY o—o TOTAL WATER o—o 

TABULAR DATA end 5W7Ĥ uE7AKO:J 
t L l O A D C r i 

5450.3 
51.5 
52.5. 
53,5. 
54.5 

3 5 , 5 . 

_ _ _ _ . 
—"2.5. 
_50.5_ 
••59.5. 

» ( H D U * L 

t A I U R A T I O N 

. 0.80. 

0.17 

_ 0 _ _ . 
0.26 

0,19 JJ). 
0.35 

.*,6 

6.9 

J -.3 
8.7 

_8,3 

15.6178.2 
H:,o |orri 
10.l!66.0 

AO 30 20 10 0 
— i 1 i i . . 

POROSITY x—-x 
T I H C C N T 

'io 30 ro io o 

" • c r u T *»o*»e SPACE 

80 60 40 20 
< ' 1 • 

Oil SATURATION x~~; 

0 20 -10 60 80 

2A-.9. 
33.4 

10.6 
21.7 

_6Q.5_ 
61.S 

„_62.5 
—63.5. 

64.5 

0.22 
0.80 
Q.47. 

7..ST15./t 

51.6 
____ 

._Q^43 9.0 
_0_V>] 

7.2 

__5.iL. 
_66.5. 
__7.5. 
-68.5 
69.5 
7.0.. 5 

5471.5 

. . 0 .26 
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1 _. u R E S I D U A L 

D I P T H P E R M E A B I L I T Y P O R O I I T T S A T U R A T I O N P K O B A S L C 

1 
1 

rccr M I L L I B 1 R C T I P - M C C N T O I L J> 

% V O L U M I ro.i 

T O T A L i 

W A T C H 

^ F O R K 

P R O O U C T I O N 

7 
R E U A R K 1 

r 
j r - 5753.5 0.16 L.O £.5 C1.3 .'."It ctcne 
i 5L.5 0.C2 / p 7.L j . n 

i ~» 

U .' 55.5 C G I - • a.9 71.L . v- H 

i c 56.5 0.03 6.1 3.2 •fe 
= . : 5 1 Ehlly 

L9 o.ofi 6.7 io . : t C3.7 •w- H 

50 0.02 7.2 12.5 79.2 *£". 11 

" i . 0 . 0 - 7 . 1 , 9.9 76.1 •>- « 
r ° 60:5 7.3 16.4 65.7 4. I I 

c ~ 61.5 0.10 1.9 10.5 21 .1 _'L 

^L 2.? C.2 lb . 7 73.2 « 

55 C3.5 o.o£ 10.0 12.0 71.0 * B 

6;:.5 0.9 r- G.2 36.0 n 

-7 6^ 5 0. C3 7.9 6.3 S7.3 a 

66. 0.02 7.2 9.7 Zh.7 -R S i l t stone 
59 67.5 COS 8.9 10.1 27.7 II 

6o 66.5 0.03 G.l 8.6 90.3 •s u 

L l 6?. 5 0.55 7.5 12.0 - l . I i •fc M 

7C5 0.06 L . l i i . 6 G7.6 n 

71.5 0.06 6.5 10.7 •u 
Ch 72.5 0.20 e._ 36.9 ^—. _' " ~ 0 i l ^ O 

73.5 0.06 9.0 .-2. 2 • f G i l >. I I 

/- ' 
OO 7h.5 0.12 9.2 3u7 CO o . - O i l ; : i 

67 75.5 0 .21 10.2 • 32.3 M: . l . f d l / I I 

6C 76.5 0.16 9.5 37.9 L6.2 O i l n 

6? 77.5 C I O 1 0 . 1 3:-. 7 L2.6 O i l \ « 

7 r 70.5 0.06 11.5 :.!0.G 33.9 O i l it 

71 7;.5 C._2 5.3 17.2 67.2 G i l « 

72 c.r.5 o.o5 9.2 37.7 .'•3.2 O i l i t 

: i . 5 c.o5 "5 

- * _̂  
36.5 5C5 cm a 

7u no c 0.10 S.5 35.3 57.G C l l n 

-cr -3.5' 0.06 7.9 22.7 65.7 * a . 

0.12 6.6 10.6 CO.2 R 

R E F E R T O A T T A C H E D L E T T E R ( 2 ) OFF L O C A T I O N A N A L Y S E S — N O I N T E R P R E T A T I O N O F R E S U L T 

I N C O M P L E T E C O R E R E C O V E R Y — I N T E R P R E T A T I O N R E S E R V E D . 

Thetc anaiyBci, opinions or i u t e r p r c t i t i o a i » re based on obserra t ion* and mater ia ls rappHed b y the c l i en t t o "whom, and for whose exclasive and conf ident ia l TJ 
this report 13 made. T h e i n t e rp re t a t i ons or opinions expressed represent the be?t l u t l r m e o t o f Core L a b o r a t o r i e s . I n c . ( a l l errors and o m i u i o a t excep t ed ) ; be 
O n e Laborator ies , I n c . and i ts o f f i c e r , and employees, assume no rc5T>onsibility ana make no w a r r a n t y o r representat ions, as to tbe p rodocuTi ty , proper op era n o n 
cr p r o n i a b l e n r M of i a y oai, gas or other m i n e r a l w e l l or u n d in connecnon w i t r i w b i c n sncb repor t is nsed or re l ied npon. 
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% V O L U H I P O H C 

T O T A L 
WAT CM 

% f o n t 

PRODUCTION R E M A R K S 

77 57C5.? 1.3 7.7 n . 7 76.6 1' i l t .ct .crio 
78 

•—• ̂  
0.10 6.9 10.1 66.7 • M 

79 -7 .5 2.3 7.5 16.0 76.0 H 

60 0.19 6.7 7.5 80.6 •ft n 

Gl 39.5 0.03 2.7 T£.. 1 62.9 •5* M c h l ~ ss 
82 90.5 •;.o2 10.1; 29.2 27 .1 n 

83 51.5 12.5 ^ 22.0 U9.5 •:. l i 

Sh 92.5 0.16 10. i- 22. S 57.6 n 

85 93.5 0.05 9 . 1 71.7 •s H 

86 92.5 0.05 C. 6 1L.0 77.8 •r, n 

67 95.5 ° 6 77.0 • i f Si l tS t c : : c 
88 > C . l l 10.4 20.2 .69.3 « 

89 97.5 0.06 11.9 29.1i 52.9 H 

90 92.5 C.o6 9.3 7 . 1 82:. 7 • l i C l EI1J"" 

91 oo c* • o.o5 10.0 27.0 L7.0 O i l I I 

92 5CT0.5 ' o.o5 12.7 27.5 50.3 O i l I f 

93 C1-.5 c.o5 12.0 5 L - 1 Ci.1 11 

9U 5202.5 0.07 12.3 i t > . 2 G i l n 

Zcne 5753 to 5773 - Ikjn-pro due t i r e dur.- to lo-* per.:;, but dioulu not included ina cz.:.. Ic t ian 
attcn^t ciur: t h i r h v a t i r sr. tar ctionc. 

Zone 5773 to 5723 - T i l l ;ror;ucr. o i l a f t e r f r a c . 
Zone 5723 to 5799 * I.'on-productivc duo to loir -rcr.i. cut siiouid not ro included i n a cc.-rlctior 

atte:.r,t due t - ixL'gi '.rater trjLrrtions. 
Zone 5799 to 5203 - " . ' i l l y.-rtxuee o i l a r t or f r a c , i f ;-orc rec t i o n i r i t h l i k e chzravtor i r t lc r i s 

r:.c?verc'.i i n tl .c nc:rt. core. 

N O T E : 
( • ) REFER T O A T T A C H E D L E T T E R . 
<1 ) I N C O M P L E T E C O R E R E C O V E R Y — I N T E R P R E T A T I O N R E S E R V E D . 

These analyses, opinions or interpretations are bated on observation, 
this report is made. The interpretation* or 
Core Labora tor ies , lac- * - J 

( 2 ) O F F L O C A T I O N A N A L Y S E S — N O I N T E R P R E T A T i r 
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i A H f L I D E P T H P E R M E A B I L I T Y POROSITY S A T U R A T I O N ' l O O A I L C 
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T l VOLUME <*i P O . r 

T O T A L I 
WAT r . 

r, , „ «« 

PHOPUCYIOf f 

7 
R E M A R K S 

'95 5 8 0 5 . 5 0 . 07 7 . 3 1 6 . 5 4 9 . 4 O i l 
96 0 6 . 5 0 . 03 5. 7 1 5 . 8 6 7 . 4 O i l 

97 0 7 . 5 0 . 03 9 . 3 3 3 . 3 4 6 . 3 O i l 

98 0 8 . 5 0 . 1 1 9 . 7 3 8 . 2 4 4 . 4 O i l 

99 0 9 . 5 0 . 41 9 . 5 3 2 . 6 4 7 . 3 O i l 

100 1 0 . 5 0 . 1 7 9 . 5 3 2 . 6 4 7 . 3 O i l 

I 01 t h r o u g h 
112, f r o m 5811 . 5- through 5822. 5 non p r o d u c t i v e - h i g h w a t e r content . 

113 n 23 .5 0 . 2 4 1 3 . 4 2 5 . 4 3 2 . 1 O i l 
114 24 . 5 0 .12 1 6 . 1 31 .1 23 . 0 O i l 

115 25 . 5 0 .11 1 5 . 1 30. 4 2 1 . 8 O i l 

116 26 .5 0 .10 13 .9 35.2 1 7 . 9 O i l 

117 27 . 5 0 .16 1 1 . 7 41 .8 26 . 5 O i l 

118 28 . 5 0 .08 1 5 . 2 30. 9 2 2 . 4 O i l 

L1 9 ' 2 9 . 5 0. 07 10. 5 33. 3 1 8 . 1 O i l 

120 30. 5 0 . 07 10 .2 32. 3 3 8 . 2 O i l 

121 3JU 5 0. 07_ 9. 3 35. 5 _3,Z^6_ . . O i l -
122 32. 5^' ""5.07 8. 5 36. 5 4 8 . 2 O i l 

123 33. 5 0 .15 9 .0 34. 5 43 . 4 O i l 

124 34. 5 1.0 ^ 9 .8 37. 8 4 1 . 9 O i l 

125 35. 5 or. > 8. 0 15. 0 5 6 . 2 O i l 

L 26 36. 5 0. 27 1 0 . 6 33. 0 34. 9 O i l 

127 37. 5 3 .2 ^ 1 2 . 1 38.0 2 5 . 6 O i l 

128 38. 5 0 .10 11 .8 35. 6 38. 0 O i l 

129 5839. 5 0 .25 1 1 . 0 38 .2 3 1 . 8 O i l 

L 30 th rough 
'.36 f r o m 5856. 5 t h r o u g h 5862. 5 non p r o d u c t i v e - h i g h w a t e r content 



C O R E L A B O R A T O R I E S , I N C . I'd volenti Reservoir Engineering 

COMPANY V1L R, HESSE & ASSOCIATES 

WELI MjKgJL.3 § j - U 

F ".ELD 

C O U N T Y . 

ESChlTO GALLUP 

DATE O N . . . _ _ L 2 / l i / 6 i . 

_ DATE Q " 12/19/61 

FORMATION _ GALLUP 

FILE NO flP-3-1572 

E N G R S . _ J £ 2 S _ _ 
Ft F V 7fY7 '̂GR 

RIO ARRIBA STATFMEV. MEX. DRLG. FLD OIL EMULSION CORES. DIAMOND CONY 

.or-Ax.ors, SEC.U123NR7W R E M A R K S . CLI SAMPLES A I CLIENTS DIRECTION 

S A N D L I M E S T O N E 

D O L O M I T E i i 

C O N G L O M E R A T E 

VERTICAL 
JRACrUrtE 

C H E R T 

w M . «)«•* ' • P * M i» m a d * t h » . n l v r » > • t o l I O M I • < a r c o o x i • f « f » f « i » * ' 

bM< t * b a * « 4 * ' > « i l i t * a n a . I t a ' f i c » ( « q n d t n p l i t r i i , a * > w " 

• * p r a j M a e l o x * • • ( , • . • » • < f c * r •m .« - r rw> n r # i l 4 

U K 
J «*J 
& a 

* z 

2_ 
JL 

5. 

7. 

_9_ 
10 
11_ 
12_ 
12. 
14. 

15 
16_ 

17_ 
18. 

- l i . 
2Q. 
21. 

COMPLETION COREGRAPH 
PERMEABILITY o - o ' 

TABULAR DATA and INTERPRETATION 
M I L L I D A R C Y S 

D E P T H 

F E E T 

5396-97 

J92~98_ 
96-99 
Q9-^ori 

.5400-01. 
. Q1-Q2. 
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P E R C E N T P O R E S P A C E 
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T O T A L 

W A T E f l 

0.09 
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_Q.Q_6_ 
.0.18 
_D.*JQ2 

0.05 3.3 27.2j69.6 

- Q . Q 5 . J _ 4 . 45 .1 

7.A;AQ.6!29.6 

1.2 

0*07 - -6.1.A1.0 

0t09 

Q.Q2 

-_0.02 
0.17 

_Q.Q3_ 
_Q.05_ 
0.72 

0.05 
_D..02J_8.7 

7.0 44.3;27.2 
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. J . 9 ! 3 3 . 2 j 53.7! 
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7.8 
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- L i 

4 1 . Q. 
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J5..Q. 
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46.6 

21.4:69.0 
21.4,72.4. 
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JO,7.28,8 
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*0.01-
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JL0_ 

_6_.a. 
.3.6 
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25.0 71 ,L 

! 
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WL SATVUTUN x— 
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< > 
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•5AA0 

5450 

5455 
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.A. ...42-63 0.07 
3 .63-64 Q*Q7 
/< n.ns 

• 1 
j&i-44— 0.06 

5.3 

.fl.7 

fl*CL2Q*2 
71.0 
41*3 
63.0 19.9 

21.1:43. 
ill 21, 2,63.flj 

.fl,4L21.1iU»2l 
_66-.6Z_ 

)Sr69 . 
11. 

11 

69-70 

14 

i t 
12. 
14 
11 
2£L 

2L 

23. 
24. 
23_ 

7Q-71 
_71?J2_ 

.0*07 
J U l l . 

3.2 
_Z*2 

_0 .05 ._J . 
C.Q4 2*1 

2«uf |5a*l 
23*31M_i. 

4120 
22.3j68.1 

._Q_Q4. 
_0*QiL 
JL1Q. 

_23_24 
74- 75 
75-76 
76-77 
77Wft 
73-79 
79-SO 

J l - 8 2 
_B2_A3_ 

J4a3_84_ 

26_ S487-68. 
22. 
2 4 
24 
10. 

as-90 
9fl-»91_ 
91-92 

0.05 
_Q*fll. 
JL_Q2. 
-0*02. 
0.05 
0*02. 

_£L*12_ 

4.7 
-5*7 

4 jQ 

_7_*1 
-5*9. 
4 * £ 
-5*4 
.2*6-

7*2iZ4*l 
13*4182.0 
12*3. 46*0 

2L36.2 
M*4 

11*4 
4*6 
_SL_L 
.4*3 
4 * 2 

84*4 

4&*a 
83*4 
£4*4 
22*0. 
81*3 
a i * i 

_ i *2 

JL11 

0.50 

0A0 

10*1 13*4 
2J27*4L57.4 

J L 1 
-6*5 
_L*1 

41*0. 
41*4 

44*U52*1 
m.fl 
.1*4 

£2*4 
£9*0 

5435 

I i 

32, 92-93 0.18 4*4 12.9 85.2 
32 93-94 _Q_Q2 4 * 2 11*1 12*1 
11 94-95 9.03 _ * I 19.2 78.8 

34 9*r96 .0*22 .4*2 19*2 24*a 
14 96-97 a*3_ -2*9. 11*4 £7*1 
1 4 -91^94. .1*9.- -2*4 15*4 83*1 
•32. _fl*fli .2*2 ia*i_aa*i 

99-00 P.03 6.4 20.3,78.1 

19. J2L*Q4 J * S 11*1 13*1 
J11-Q2. 0.07 J L 4 16* l iS0* l 

44. 

T8_ 

30- 11-12 

_Q7-Q8 0*10.1 
_fi3^09_| 0*13 
09-10 

.6.0 
1*1112J169 

0.10 
JJ*11. 
0.03 

Jul 
-.QL 

15.3; 93.0 
4*n 
-4^4 

11*0441*8. 
13.61 71.7-



n.1* 6.3 
H .15-16 0.04 6.0 12.f LA _ . 

b6 
__.16.-12_ 

17-18 . 
0.Q9. ... 9* 4 

11.1 
26.6 
22.2 

50.0 
42.: 

_ . 

b6 
__.16.-12_ 

17-18 . 0.06 
... 9* 4 
11.1 

26.6 
22.2 

50.0 
42.: 

i u ia-i9_. . O.0A 
?! *!* 

. . 3 . 1 
* — 

13.7.74.31. 

I ! ! 
! I ! 

I 

t i l l 
/S7. .V -

, 7. A 

) 

V"u/' • < , J ? V!/L*' ' .' - «* «•.•'.••- ---*»„ -r. • t• #**^A ^ ^ 

' • . • • • • _ . • . A . .-'V \ • • »• . *r i f 



CORE LABORATORIES. [NC. 
Petroleum Reservoir Engineering 

D A L L A S . TEX 

Roger--Federal C-l 1 Cores. Dia. Conv. 

Page. 

Fi2e_ 

_or_ 

•Wildcat 
Oa_^!, ,1 

Drilling Fluid >&te r 3asc X-d r w Report___L___L_L 

ElevariOD ; v. w\> Analysts 

Remarks. .ca 
i 

a (~-relirainar" .-terjort) 

CORE ANALYSIS RESULTS 
(Figures in parentheses refer to footnote remarks) 

I 

SAMPLE : 
DEPTH { P E R M E A B I L I T Y 

j 1 R E S I D U A L 

I POROSITY I S A T U R A T I O N PROBABLE 

N U M I I R 1 

1 
FEET | M I L L I D A R C Y S 

1 

PERCENT j a ( L 

\ % VOLUMC % PORE 

TOTAL 
WATER 

% PORE 

PRODUCTION R E M A R K S 

1 
2 
3 
k 

6 
7 
8 
9 

10 
11 
12 
13 
Ik 
15 
16 
17 
IS 
19 
20 

5310.5 
11.5 
12.5 
13.5 
1L.5 
i- < 

16.5 
17.5 
18.5 
19.5 
20.5 
21.5 
22.5 
23.5 
2k.5 
25.5 
26.5 
27.5 
28.5 

5332.5 

CIS 
c.51 
0.17 
r ra 
L »W y 

c . 5 l 
0.16 
C.71 
0.13 
1.0 
0.28 
0.28 
0.21 
0.03 
X-* 0 
0.23 
e.16 
0.8 
0.12 
0.30 
0.17 

8.a 
ic .5 

7.5 
8.8 
9.9 

IC 2 
iU 
6.1; 

10.3 
7.8 
9.3 

10.5 
10.3 
8.1 

10.3 
8.8 
8.9 
5.5 

10.8 
11.0 

3 l i . l 
38.1 
37 . l i 
37.5 
32.ii 
33.li 
27.7 
25.0 
37.0 
35.9 
35.5 
32. k 
2L.3 
U7.0 
20.lt 
36.1, 
28.1 
9.1 

15.7 
10.9 

27.3 
38.1 
3k.7 
2C.5 
3C3 
31. k 
36.9 
U0.5 
33.0 
20.6 
33.li 
30.5 
28.1 
kli.5 
50.5 
36.1* 
36.0 
56.k 
76.9 
81.9 

Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
# 

Ss, s l i shly 
it 

» 

i t 

it 

n 

tt 

it 

i t 

it 

it 

tt 

tt 

n 

tt 

u 

tt 

t i 

Shly ss 
Sdy sh 

Interval 5310-27 characterized by lower than normal porosity for oil-productive 
Gallup ss, but favorable f l u i d satniratfans i n tills zone indicate 
that some o i l aay be produced after frac. 

Interval 5327-33, triers sampled, ha3 high water saturations and/or low porosit -. 
?hi_ interval should be excluded froa any completion attempt. 

N O T I : 

( • 1 REFER J O A T T A C H E D L E T T E R . 

1) I N C O M P L E T E CORE R E C O V E R Y — I N T E R P R E T A T I O N R E S E R V E D . 

'•esc analyses, opinions or interpretations are based on observations and materials supplied by t l 
report is made. The interpretations or opinions expressed represent the best judgment of 
t.aboratoriea, ^nd j t s otticers and employees, assume no responsibili ty and make no wa 

'tablenesa °* any o i l , tfas or other mineral weil or sand in connection w i t h which such : 

( 2 ) OFF L O C A T I O N A N A L Y S E S — N O I N T E R P R E T A T I O N OF P E S U L T S 

It to whe and for whose e x c l u s ™ . " " I confidential 
••boratori I n r . <»« * r T ° i omissions excepte-n ; 

« repre at " t o ^ P r < x i n < : u ™ 7 . Proper ot -
>ued . Jl ' n p o a - • ; . •;.-. « 



FORM F.S 

CORE LABORATORIES. INC. 
Petroleum Reservoir En gin string 

Q A L L A . 3 . T E X A S 

Company, 

Rorsrs—Federal C—1 
t onnaaon — ~ . Page. _or_ 

Field. 

Countv. .State. 

Location. 

Drilling Fluid. 

Elevation 

Remarks 

.Date Report. 

. Analysts 

CORE ANALYSIS RESULTS 
(Figures in parentheses refer io footnote remarks) 

S A M P L I 

MUMBCft 

D E P T H 

FEET 

P E R M E A B I L I T Y 

M I L L I D A R C Y S 

POROSITY 

PERCENT 

R E S I D U A L 

S A T U R A T 1 0 ^ 

O I L 

% VOLUME % PORE 

TOTAL 
WATER 

% »ORE 

] 

PKOBABLS | 

PRODUCTION j 

1 
! 

21 5kZL.5 0.G9 5.9 22.0 6k.k V 

22 22.5 C.03 k.5 15.5 73.5 * 

23 23.5 0.20 1-.6 29.3 kk.3 O i l Ss, s l i 
2k 2k. 5 0.17 11.2 29.5 U3.8 O i l II 

2? 25.5 1.0 12.7 29.9 39.k Oi l n 

26 26.5 C.L3 12.5 29.6 35.2 Oil i t 

27 , 27.5 6.1 1- i -<—-•» > 36.5 27.C Oi l II 

28 28.5 0.55 ID.3 32.1 2k.3 Oi l i t 

29 29.5 0.25 10.2 30. k -38.3 O i l i t 

30 30.5 6.0 12.6 3k. 9 29. k O i l it 

31 31.5 0.7k n.5 3k.8 30.5 O i l tt 

32 32.5 C23 9.1 33.0 k8.k Oi l it 

33 33.5 0.2U 1C.7 29.0 k2.C - Oi l it 

3k 3k.5 0.33 10.2 29.k k9.0 O i l tt 

35 35.5 0.12 8.6 16.3 65.2 i t 

36 36.5 0.09 6.7 19.k 7k. 7 sdy sh 
37 37.5 o.o6 6.k 11.0 76.7 -:t it 

38 38.5 0.07 8.0 16.2 75.0 j i . i t 

39 39.5 0.21 6.7 ic .5 00.7 i t 

kO kc.5 o.ck 6.5 13.9 77.0 v- >t 

Ul ki .5 0.07 6.6 1C.6 75.9 II 

R E M A R K S 

* Characterised toy low porosity and/or high vater saturations. Excluded from any 
cccipleticn attempt. 

Interval 5k23-35 essentially o i l productive af ter f r ac . 

REFER TO A T T A C H E D L E T T E R . 
I N C O M P L E T E CORE R E C O V E R Y — I N T E R P R E T A T I O N R E S E R V E D . 

( Z t OFF L O C A T I O N A N A L Y S E S — N O I N T E R P R E T A T I O N O F R E S U L T S . 

"lese analyses, opinions or interpretations are based on observations and materials supplied by the client to whom, and lor whoso exclusive and conndenual use, 
;s report is maac The interpretations or nninmns expressed represent the best judirmcnt ol Core Laboratories, Inc. (ail errors and omissions excepted.); but 
.re Laboratories. Inc. and its orficcrs and employees, assume no responsibility and mane no warranty or representations, as to the productivity, proper operation, 

prontablcncss oi any od, gas or otner mineral well or sand in connection with which such report is used or relied upon. 



FORM F.» 

CORE LABORATORIES. INC. 
Petroleum Reservoi* Exemsemg 

DALLAS. TEXAS 

Company. Formation. 

Cores. File. 

Field. 

Cotinrv. .State. 

Locauon. 

Drilling Fluid. 

Elevation 

Re 

. Date Report. 12/23/56 

?Cco Analysts. 

Service 

CORE ANALYSIS RESULTS 
(Figures in parentheses refer to footnote remarks) 

SATURATION 

WATER 
R E M A R K S 

U2 o.o5 10.2 3: . : . ' o i l 3£ , 

h3 50.5 0.06 1C.2 33.2 cm ;t 

hh o9.5 0.06 12.6 33.6 37.2 cn 
hS 70.5 It?, a 33.0 3S.3- O i l n 

ho 91,5 O.Gli 11.7 : t o.2 37. ~ • : i i 
hi 92.5 0.20 10,2 3 1 . - :.7.o C i l n 

IS 93.5 o.oa 13.1 35.6 
•, f - i =•» ' i l n 

h9 ?iu5 0.06 9.5 33.7 1x2.1 C i l ; i 

So 95.5 Q.25 13.2 32.6 30.7 O i l !» 

51 ?c>.5 0.13 10.6 3^.3 liO.6 O i l ;* 

52 97.5 0 .11 28.2 5 « . ? G i l ft 

53 #.5 0.23 12.7 32.3 k&.5 O i l !t 

Sh 99.5 9.0 15.6 66.6 I I 

SS 5500.5 o.oU 9 . 1 20.9 63.a 'J 

56 5505.5 o.o5 6.U £ 10.9 7S.1 * t l 

57 06.5 12 7.9 12. l i 67.0 I f 

53 07.5 17 16.2 --».> 26.6 t t 

59 08.5 13 6.6 2D.6 52.5 I t 

60 09.5 0.05 6.2 30.6 50.0 

•» 
t3 

61 2C.5 0.12 13.3 33.it 29.0 C i l tt 

62 22.5 0.26 15 .1 29.3 r e t <->.<. C i l a 

63 12.5 0.30 17.0 30.0 27.6 Gil-

6ii 13.5 O.lh 12 J* 25.0 L6.7 •Oil tt 

65 1L.5 3,3 IS.2 69 . -

•» 
!t 

66 15.5 0.10 7.6 15.3 61;.5 

67 16.5 0.C6 1C.2 15.7 69.6 •* n 

66 17.5 0.26 12.3 23.1: 56.2 •» T 

69 1^.5 0.16 10.5 20.6 56.2 •* rt 

7C 19.5 0.12 11.7 21 . a a «t 

71 20.5 9.3 22.6 U9.5 1 * It 

72 2"1 ^ 0.05 9.9 21.2 63.7 -» « 

NOTE: 
<•) REFER TO ATTACHED LETTER. (2 ) O F F 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 t ie client to whom, and for whose exclusive and confidential u«e, 
this reiio.t is mine The interpretations or ooimons expressed represent the best judement ol Core Laboratories. I nc (all errors and omissions excepted); but 
Core Laboratories. Inc. and its onicers and employees, assume no resootmbiiity and make no warranty ot representations, as to the productivity, proper operation, 
or prontaDleness oi any o i l itas or other mineral weil or jand in connection with wnich such report u used or retted upon. 



FORM F - 9 

CORE LABORATORIES. INC. 
Petroleum Reservoir Engineering 

< L L A S . 

Company, 

•IT 

formation. 

wei. 

Field. 

.-.CCTrr-*.' 

.Page. _ot_ 

Countv. .State. 

Drilling Fluid. 

El erarion 

.Date Report. 

. Analvsts 

Location. Remarks. 

_ CORE ANALYSIS RESULTS 
(Figures in parentheses refer to footnote remarks) 

R E S I D U A L 

S A M P L E D E P T H P E R M E A B I L I T Y P O R O S I T Y S A T U R A T I O N P R O B A B L E 

N U M • C R F E E T M I L L I D A R C Y S P E R C E N T O I L 

% V O L U M K % P O H K 

T O T A l . 

W A T E R 

% P O R E 

| P R O D U C T I O N 

/_ M 

/• *— 
-a-

71- 2"> "- 7.6 16.0 66.0 « u 

75 *««.«_, O ! -
— . k i 20.2 - 57.7 » 

76 

••>>'.' 
w « ^ 51*3 

. ,-• 
H 

77 ^ ^ c w . L * 
! ] 

73 ."1 ^ ' t ") -! 
y • ^ 

I f 

TO 
t J 

—• ̂  27.7 5^>.u •tt <• 

60 29.5 n . c i a.? CO t * 

51 •v-
-

•*>'. 1, 
* - L I . i S -

S» 

62 0 . 3 61.5 ;* 

33 o.o5 25.2 i t i « » i •» 
Cil J J . . n.e~ 6.3 15.5 67.a S « 

~ M'< 0.0 86 J i SI 

0.17 6.3 2.'? 03.? I ! 

67 3 6 . ' • * > ( 75.3 « t t 

•'iS O.'J 0.0 79.9 ! f 

59 3.G 6.7 a i . 2 -5 ! t 

?c 3?.5 6.7 S6.5 •a- t 

'71 • ̂  0.C6 7*2 o.n " * "» >̂ ! t 

1 T 

7.7 7S.1 •a tt 

r>-? 

•').«> 
6.7 I.M rr - . v 79 .1 ! f 

1 ~* u*-* * - i.:.-21 •t 

?5 
1 ' -V 

7.5 16.0 70.7 i t 

?5 
t 

o. 7 
• . f •> •? <̂  51*6 ! l 

77 j->.5 u.? 2~..'i 3?.^ 1 

$ 
t r-J -

a f y.5 T \ i "* i f 

99 ••->•«<• • . 2 l i i . 5 67 .v> a 

100 !.'•< T 0. J l 13.,!i 69 .1 . 1 

101 i n -.> . .-\ .">""» 
• • . v 17.5 a 

- 5 . i 7^.6 

••! 
~.C7 6.3 i n -i 76.0 ' t 

R E M A R K S 

N O Y I I : 

( • ) FtEFHR TO A T T A C H E D L E T T E R . ( 2 ) O F F L O C A T I O N A N A L Y S E S — N O I N T E R P R E T A T I O N O F R E S U L T S . 

( 1 ) I N C O M P L E T E CORE R E C O V E R Y — I N T E R P R E T A T I O N R E S E R V E D . 

The je analyses, opinions or interpretations are based on observations and materials snpplied by tbe client to whom, and for whose eiclusiTe and confidential nse. 
this reoort is maue. The interpretat ions or uoimons expressed represent the best judgment of Core Laboratories. I n c (a i l errors and omissions excepted) ; Dm 
Cure Laboratories. Luc. and its otiicers and employees, assume no responsibil i ty and make no warranty or representations, as to the product iv i ty , proper operation, 
or profitableness u i any o i l . ^as or other mineral well or Sana in connection w i t h which such report is used or relied upon. 



FORM F . f l 

CORE LABORATORIES. INC. 
Petroleum Reservoir Engineering 

D A L L A S . TEX A 3 

Companj. 

•?crisraL .: 
Fcrrnarion. Pagc- -0f"_ 

rue. 

Field. 

Coimtv. .Stare. 

Location. 

Drilling Fluid. 

EI evador 

Remarks 

. Date Resort. 
i . 

. -Analysts 

CORE ANALYSIS RESULTS 
(Figures in parentheses refer to footnote remarks) 

SAMPLE DEPTH 

FEET 

P E R M E A B I L I T Y 

M I L L I D A R C Y S 

1 j 
! POROSITY ! 

PERCENT 
| % VOL 

R E S I D U A L 

S A T U R A T l O r . 

O I L 

UMC % PORK 

TOTAL 
WATER 

% PORE 

PROBABLE | 

PRODUCTION j 

I 
R E M A R K S 

2Zh n "V*. 
W . I J A . 6.1 22.3 6^.5 O S - w ^ i • 

105 3556.5 0.67 •3,6" 55.1 I I 

1C6 55.5 0.09 %h 17.2 £5.0 •a Tl 

107 56.5 '* 7.2 15.2 :! 

ICS 37.5 1.3 6.1 UU5 76.6 v - t 

1C9 ^ • 6.6 17.7 73.5 u 

110 7.6 in.? 56. D rf 

111 =c.5 (J.L-6 5.7 21. C 65.0 T 

Ic tc i rv i l j 5L37-29 « 55H>1U interpreted Ho be a i l prsdaaiive altar 2r&c 
I^isrvals "̂ an-:sci (s) ^varactariisti "b̂ - law psrccit-Ies omd/or hi?ih -.srier ssturctioiir, 

and s^uld "JS -sxduied 2rca ^saplstlaa attssapt. _.. - _.. 

( • ) REFER TO A T T A C H E D L E T T E R . ( 2 ) O F F L O C A T I O N A N A L Y S E S — N O I N T E R P R E T A T I O N O F R E S U L T S . 

( 1 ) I N C O M P L E T E CORE R E C O V E R Y — I N T E R P R E T A T I O N R E S E R V E D . 

alyses. opinions or interpretations arc based on observations and materials supplied by the client to whom, and for whose « C ] U » T , % ^ "h^ 
rt is m i l e The interpretations or ..pinions expressed represent the best judgment ot Core Laboratories. Inc (all errors and omissions excepted) bnt 

officers ana employees, assame no responsibility and make no warranty or representations, as to the productivity, proper operation, 
r other mineral weil or sand in connection with which such report is used or reiica upon. 



< CA-20 

Corr.pi.-;. 

Well 

Field 

VAL REESE & ASSOCIATES_ 
SFZRLIXG #1-30" 

i i 
CORE LABORATORIES. INC. 

Petroleum Reservoir Engineering ppTo 
D A L L A S . T E X A S 

CORE ANALYSIS RESULTS 

Formation GALLUP 

Page No.. 

&bCRITG EXT. - DAKOTA W I ^ T ^ ^ 
DIAMOND CONV. 

C M n t 7 RIO AKRIEA s ^ N .MEXICO E i e v 6 6 7 1 PF Lottie 

WATER BASE MUD 

"Sec30 24K 6W 

File 
Date Reports 
Analysts^, 

RP-3-1108 
il/9/55 
ENGLISH 

Lithological Abbreviations 

C N K f C M 

r o i l i K ' I ' O v l r o i l 

• I N D * • t o * 

L I M T • L M T C O t d C C I t 

C « T | f * L U I » I . i L N M O W N • 
• • A * O T 

V U O Q V . V « V 

L A M I M A T I 0 M . L A M 

• T • L O L 1 T I C • I T t 

V i n t . v / 

W I T H , w / 

D E P T H 

f 1 I T 

1 
1 P C f t M K A B I L t T r 
j M I L L I D A R C Y S 

j r*O*0*ITY 

wtn CINT 

n t l l O U A l . I 1 T U . A T I O H 1 
P I * C I N T PORE ! 

* 
• AMPLE D E S C R I P T I O N 

ANO R E M A R K S N U M I C K 

D E P T H 

f 1 I T 

1 
1 P C f t M K A B I L t T r 
j M I L L I D A R C Y S 

j r*O*0*ITY 

wtn CINT o „ ! 
T O T A L | 
WATCH 1 

* 
• AMPLE D E S C R I P T I O N 

ANO R E M A R K S 

1 5330-31 0.27 3.3 15.1 69.6 
2 31-32 <0.01 * 6.0 28.3 63.3 
3 32-33 0.10 6.1 31.1 64.O 

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 * 5.6 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 13.6 68.8 
10 3°-40 0.02 4.0 22.5 72.6 
11 . 40-41 0.36 4.0 17.5 80.1 
12 41-42 0.08 3.2 12.5 83.4 
13 42-43 0.02 4.4 20.5 75.1 
14 43-44 0.01 4.4 15.9 79.7 
15 44-45 0.09 4.0 30.0 92.6 
16 45-46 0.08 4.9 26.5 67.4 . 
17 46-47 0.19 7.2 22.2 73.6 Ver t i ca l Fracture 
18 47-48 0.01 5.3 32.1 66.1 » n 

19 48-49 "<0.01 4.5 20.9 76.8 m u 

20 49-50 0.06 4.0 30.0 67.6 a t t 

21 50-51 0.01 3.6 25.0 69.4 i i i r t 

22 51-52 0.28 4.9 30.6 67.3 t» r. 

23 52-53 0.01 5.3 28.3 69.9 11 N 

.24 53-54 0.01 * 4.0 30.0 67.6 i i t l 

25 54-55 0.01 * 4.3 27.1 70c8 t t N 

26 55-56 0.07 3.3 21.2 75.7 11 I I 

27 56-57 0.02 * 6.2 -•22.6 75o9 11 I I 

5330-5357 Low porosity ( 4.9$ average ) , low permeability ( 0.09 md./ft. average ) 
and high total water saturations ( 71.6$ average ) show this interval to be 
essentially non-productive . The saturations of residual o i l are 24.7$ average . 
There is evidence of a coed fracture syFtem , which could be the resevoir and the 
means of passage to the well bore for fluids within the fractures . further 
testin^ should be done- to evaluate the amount and type of f l u i d within the 
fracture system . 

* PErt/iEABILITI PLUGS WEHE MOUNTED IN SEALING WAX 

T>ie»e analyses n , , i„nn« or in t e r , . . eu lM.n . arr l . s t ' \ mi u r j . f . vati . .n« and m a l e n a i . n ippl ied by (hi- client In w h . m . ami (... W1K.IT r x r l u . i v r ami confidential u*r. 
thi« repon m made. Tlic i n l e r , . r r l » t i . . n s or o p i m o n j fxpr r sse i l I rpt escnt The lie«t jiiil«T»rnt ol O r e 1 .ahi.. a im ies Inc. (a l l n r o " . an.l om>.-iun . r v t e p i e n ) ; but 
Core l-ab ' ,pai . , r i r«. I n . «n . | , | . nlTirrrv anil employees «-*un<r n.. 1 1 , n u b i l i t v .mil make no wart amy or repl ." .c i i ta i i l i s a« 1" Hie I " • 'UUCtivil y. pi. 'per operat ions 
f»r p r r > n " i M . . ' p . . -.1 . . I p . . ih^> n i . « ' r i l , v * l l • • ' i n n •» r ^ n M | | , .• v i t U w l m h K r r i » " t I . I f . c . 1 o r t r i l l ' ' ' I | |»" ' I 



CA-20 CORE LABORATORIES. INC. 
Petroleum Reservoir Engineering 

D A L L A S . T E X A S 
Paee No.. 

CORE ANALYSIS RESULTS 

Company. 

Wcli 
Fidl'd 

VAL REESE L ASSOCIATES 
SFERL1NG # 1 - 3 0 
ESCKITO EXT, - DAKOTA WILDCAT 

r.^nrv RIO A&ftlBA stiteW.MEXICO E ] g v . 

Formation. 

Core Tvpe_ 

Drilling Fluid 

GALLUP 
DIAMOND CQRV. 

WATER. BASE MUD 

Location SECjQ 24*? 6W 

Filr 

Date Repcrt_ 

Analysts 

RP-3-1108 
11/11/59 
E.JGLISH 

Lithological Abbreviations 
« A N O • . O 

/ I h A L C - I H 

D O L B . l T f - D O k 
C H I « T . C M C O . S L O M t R k T I . C O N d 

• A M O T . « 0 Y 
• H A L T - I M T 

f I . I • f M 

M I O H f M ' M E D 
C R T I T M L L I N I • K L N 
OMA I H . O H M 

. . I C T U . K O - r . A c 
L A H I N A T I O N * L A M 

L I M C . l N o j v . o u w . a v . r o i i i L i r t H o u i - f O l i I t M V . L M V C O A . a l v u a a r v a r I T Y L O L . I T I C . S T Y W I T H . w / 

•SAMPLE (-• D l P t H F C f l U t A I I L I T Y P O R O S I T T 
R E S I D U A L S A T U R A T I O N j 

PEP C E N T POPE 1 IAMPL.C O K f l C R l P T I O N 

N u w i a { H I T 
M I L L I O A N C T I 

j PER C I N T O I L j 
T O T A L 
WATER 1 

AND R E M A R K S 

26 • 5423-24 0.04 8.9 50.5 48.3 
29 . 24-25 • O .01 9.3 52.7 46.2 
30- 25-26 O.01 10.5 50.4 48.4 
31 26-27 0.02 8.5 45.8 52.9 
32 27-28 O.01 5.1 56.9 41.2 
33 28-29 0.C8 8.3 51.9 45.7 
34 20-30 0.04 6.7 46.2 46.2 
35 30-31 «0.01 3.0 30.0 56.6 T V 

36 31-32 0.05 10.5 47.6 40.9 
37 32-33 0.04 8.9 42.6 49.5 
38 33-34 <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 

a . 36-37 0.09 10.1 39.5 53.4 
42 " 37-38 0.15 9.5 41.0 51.6 

. • v 

43 38-39 0.02 6.3 41.2 52.4 
44 39-40 0.02 9.3 45.2 47.3 
45 40-41 -<0.01 10.0 41.0 53,0 
46 " 41-42 0.04 10.1 43.6 46.5 
47 42-43 0.01 6.4 20.3 65.7 
48 43-44 0.04 5.4 12.9 6lo0 
49 44-45 OcOl 4.0 17.5 62.6 
50 45-46 OolO 4.8 31.3 * 56.4 
51 ' 46-47 0.10 11.6 26.4 26.7 
52 47-48 0.04 11.7 29.9 26.5 • 
53 43-49 0.06 12.9 27.9 23.2 
54 ' 49-50 0.04 .14.1 26.2 20.6 *r 

55 50-51 0.01 5.0 14.0 16.0 
56 * 51-52 0.02 .12.0 38.3 25.9 * 
57 . 52-53 0.04 8.3 36.1 28.9 
55 . 53-54 0.05 10.0 31c0 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 9.9 27.3 35.3 
62 57-58 0.02 7.9 17.7 51.8 
63 58-59 0.05 9.9 33.3 41.4 
64 59-60 0.02 8.6 32.5 41.9 
65 60-61 0.02 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 

T h t u e a t i a l y . e s , o n i n a t i s o r i n t e r p r e t a t i nnw »re b a s e d <»n o b s e r v a t i o n * a n d m a t e r i a l s s u M - l i e * . h y t h e r f t e n t I n w h o m , a m i f a r \* fu>*e e x c l u s i v e * \ u l c m t i . . r u t i at u . f . 
t h i s r e p o r t is m a d e - T h e i n t e r p r e t a t i o n s o r n p i n u m * e x p r e s s e d r e p r e s e n t t h e hes t j u n V T i i e m n i C o r e I - a b o i - a i ' t r i e s , I n c . ( . i l l m e n R a m i • i m . s . h j n * c \ i c t ' t e i O ; b u t 
C o r * 7 j b ' i r a t O T ' » , « . I n c . »n<! i f n f T i c r r s a n d r n i r l ' w c e v a ^ « u n i f n o r r v p n t i - i b i M v a m i m a k e n o w a r r a n t y - T r e p i r s e n i .M K - n . - . n-. t o t h p r o d t i e t i v r t y . p r o p c n p e r a t i n n * - . 
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c.v:o CORE L A B O R A T O R I E S . I N C . 

Petroleum Reservoir Engineering Pa?c No.. 

CORE ANALYSIS RESULTS 
VAL HESSE & ASSOCIATES Formation. Company. .. 

' Well ! £ ? . ^ 5 _ J L i _ r J 2 . - Core Type 

F l > M ESCxiITO EXT.- DAKOTA j J I l i £ A T _ Drilling Fluid 
Couuty ftIO AftHIBA srar- MEXICO F l p v 6671_DF T.^rinn Secjb 24N 6W 

jQALLUP 
' DIAMOND COir;. 
* WATE.H BAfcE MUD 

File. HP-3-1108 

. Date Report. 
_ Analysts ENGLISH 

Lithological Abbreviations 

• M A L I . I X 
D O V O M I T r - O O L 

C O N S L O M l t T A T C - C O N a 

' O i U L i r i i o u i ' r o i l 

| 1 N D « • « D t 

I N A I . T . * H t M I O ' U M • M (TO 

C O i l K C » t 

C N T • T A L L t H C . J 

• M A I N . 0 * N 
I f O W N . • HN 

aa ** -ov 
vuoov.VOT 

L A M I M A T I O N . L A M 

• T r L O l l T I C . I T T 

• L I O H T L V 

V M t . v / 

W I T H , w / 

D E P T H ' I M I A B I U I T Y j POROSITT 
R E S I D U A L S A T U R A T I O N 

PER CENT PORE 

r i c T M l L L l O A f t C Y S 1 PER CENT 1 
O I L 

T O T A L 
WATER 

69 5464-65 0.12 10.6 33.1 33.1 
70 65-66 1.7 9.0 22.2 38.9 
71 66-67 0.10 13.0 37.7 20.0 
72 67-68 0.08 13.1 30.5 24.4 
73 68-69 0.05 10.3 32.0 30.1 
74 69-70 0.08 15.2 34.1 13.2 
75 70-71 0.09 12.0 35.0 22.5 
76 71-72 0.07 6.3 39.7 39.7 
77 72-73 0.01 3.2 15.6 53.1 
78 73-74 0.03 9.7 40.2 16.5 
79 74-75 0.02 7.0 45.6 22.8 

5423-5446 Low porooi ty ( 7.5* average ) and 

SAMPLE D E S C R I P T I O N 

ANO R E M A R K S 

associated wi th hi^h t o t a l water saturations ( 51.736 average ) show th i s i n t e r v a l 
to be essent ia l ly non-productive . The saturat ion of res idual o i l i s UO.2% average 

5446-5475 This i n t e r v a l has f a i r poros i ty ( 9.9^ average ) and low permeabil i ty 
( 0.10 znd . / f t . average ) . The saturations ( res idual o i l 30.7% average and 
t o t a l water 32. °X average ) ahow t h i s i n t e r v a l to be capable of producing o i l . 
A formation treatment to Increase p e m e n b i l i t y w i l l be required D 

T h r » r , m l v - r v , ' " ' i ^ n n i n o T ; m r n •' f T .< 11 T n s a r r ' l a ^ r ' ! n n o b s e r v a t i o n s a i i ' I m a i n i a ! * s u p p l i e d b y i h e c l i e n t t n w r u - m nnH f-M w h c r e x c l u s i v e and c n n n d e n l i a i u*-e. 



C O R E LABORATORIES. INC. 
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— — t t A — W . 

EECRirO EXT.- DAKOTA WILDCAT 

Compjny_ 
W c l , _ SPERLING # 1-3* 
Field 

RIO AKR1BA 

CORE ANALYSIS RESULTS 
DAKOTA 

DIAMOND CONY, 

Com it v_ 5 ! l (. N..MEXICO 

ror:".;;:!!,-, 
("ore Type 
Dr;:!./:-. Flu 

4471 DF i. 

RP-3-1158 

WATEri BASE MUD 

Soc30. 24N >w 

Date Rcpcrt 11/14/59 
E2WLISK Analysts 

D O i o w n r . o o 
CNI»I CH 

t I F r " o u 

Lilholoffical Abbreviations 

B C S I O U U S * T u R * T I O M 

O S I * > P t R C E N T P O R E S A M P L E D E S C R I P T I O N 

N U W B f H r c l T < C U T O I L 
T O T A L 
W * T [ B 

A N D R E M A R K S 

SU W53-54 0.02 4.4 11.3 70.4 
•1 54-55 0.32 4.« 10.4 73.0 
82 55-54 0.02 5.3 9.4 75.4 
83 54-57 0.03 5.7 8.8 73.4 

57-5* 0.02 5.5 9.1 71.0 
85 58-59 0.02 4.7 10.4 70.1 
84 59-40 0.02 5.5 9-1 74.3 
t7 40-41 <0.01 4.9 4.1 89.7 
SS 41.42 0.01 5.2 9.4 78.9 
89 42-43 O.01 8.0 2.5 84.2 
90 43-44 <0.01 5.2 3.8 88.4 
91 44-45 0.01 7.5 0.0 92.1 
92 45-44 0.01 7.1 2.8 91.5 
93 44-47 0.01 4.1 3.3 90.1 
94 47-48 «0.01 5.2 0.0 92.3 Vertical Fracture 
95 48-49 O.01 5.5 3.4 87.2 Vertical Fracturo 
96 49-70 0.01 3.0 0.0 93.3 Vertical Fracturo 
97 70-71 «0.01 5.t 3.4 89.7 Vertical Fracture 
9* 71-72 0.01 4.1 8.2 *4.9 Vertical Fracture 
99 72-73 0.14 5.4 0.0 94.3 Vertical Fracture 
100 73-74 <0.01 3.4 e.o 91.2 Vertical Fracture 
101 74-75 0.01 2.4 20.8 70.9 
102 75-74 0.14 5.9 «.5 84.8 
103 74-77 <O.01 4.5 7.7 84.7 
104 77-78 <0.01 4,t 0.0 91.8 
195 78-79 <0.01 2.8 0.9 89.3 Vertical Fractur• 
104 79-80 <3.ai 4.1 8.2 82.1 
1*3710 80-81 <a.oi 3.8 13.1 81.4 

4C53-4S8I Low porosity ( 5.2* average ) , low portability ( 0.03 md./ft. average ) 
a.nd high *ma±x total v i t i r saturation ( 53.9% average ) show ti.ii interral to 
ba essentially non-productive . The saturation of residual oil ia 4.0$ average * 
Thoro ia evidenee of a vertical fracture system f whltb eould bo the roseroir 
and the meant of passage to the well bore for fluid1 within these fractures . 
Further testing should be done to evaluate the fracture systsa . 
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3ALL.AS. TEXAS 

CORE ANALYSIS RESULTS 

Company VAL REESE & AS LOCI A 12 Formation 
\ X- C„ _ SPERLING # 1 - 3 0 Core Type-
Field. _ „ ^ ^ T 0 EXT. - DAKOTA WILDCAT _ n r ; 1 ! i n ? F l u , d 

County _ WP ARRIBA _ Stare N.MEXICO I ; l r v 6671 DF L l 1 c . l t , 

DAKOTA 
DIAMOND COHV." 
WATEA bASE MUD 
SEC 30 24N 6W 

Fiic . 

Date Report 
Analysis 

RP-3-1108 

"11/17/59 
ENGLISH 

Lithologrical Abbreviations 
« H A l . 1 1 M 

L I " I -

O O I O M I ' [ C O . 

C M ( » - - C H 

G > * i U " O Y P r O * * ' . ' I B O U J ' 0 5 4 

3 ** * L * * •* 

v ' " - ( i d c « » S T . L i 

C O A m % t C t C s a . o u v i ' 

*• C I I I • . O * «• 

- G " * < < 

c . •« i vuraor 

• • • c i u i - r r ; 
5 Y L, » M t N ft • > Q«4 

VGV I t H O l I T I C 

O C P T H ; p * C » M E * B i L ! T Y P O R O S I ' T 

R E S ' O U A L S A T U R A T I O N 

P t P C E N T P O R E S A M P L E O E S C R I P T i C S 

N U M B E f f F E E T 
M l L H O A R C Y S 

P E R C E N T O I L 
! T O T A L 

W A T E R 

A N D R E M A R K ' S 

108 6397-98 0.01 6.9 7.2 87.0 
109 98-99 <0.01 6.7 10.4 65.7 
110 99-6400 0.01 7.0 7.1 80.0 
111 6400-01 0.01 8.1 8.6 65.4 
112 01-02 <0.01 8.4 8.3 59.5 
113 02-03 0.02 9.6 5.2 43.7 
114 03-04 0.01 8.8 8.0 64.7 
115 04-05 <0.01 6.4 7.8 76.5 
116 05-06 <0.01 8.7 8.1 58.6 
117 06-07 0.02 8.0 6.2 61.2 
118 07-08 <0.01 6.3 11.1 74.6 
119 08-09 0.01 5.8 8.6 70.6 -
120 09-10 <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 <0.01 5.7 3.5 82.5 
126 15-16 <0.01 6.5 7.7 81.5 
127 16-17 0.01 5-1 10.8 82.3 
128 17-18 O . 0 1 5.5 3.6 . 85.5 

129 6422-23 0.02 12.6 4.0 62.7 
130 23-24 0.02 11.6 1.7 61.3 
131 24-2 5 0.05 13.5 3.7 60.0 
132 2 5-26 0.04 12.0 5.8 67.5 
133 26-27 0.02 5.6 25.0 69.8 
134 27-28 0.12 7.7 0.0 45.5 Ver t i c a l Fracture 
135 28-29 0.15 8.4 0.0 41.7 Ver t i c a l -Fracture 
136 29-30 0.13 9.4 0.0 42,5 Ver t i c a l l 'racture 
137 30-31 0.15 9.1 0.0 42.9 V e r t i c a l Fracture 
138 31-32 0.22 8.9 0.0 43.8 V e r t i c a l Fracture 
139 32-33 0.25 9.6 0.0 41.7 V e r t i c a l Fracture 
140 33-34 0.18 9.3 0.0 45.2 V e r t i c a l Fracture 
141 34-35 0.15 10.3 0.0 57.2 V e r t i c a l Fracture 

<••>. v/ 

6397-6401 Low porosi ty ( 7.256 average ) , low permeabil i ty ( 0.01 m d . / f t . average ) 
and high t o t a l water saturations ( 74.5.£ average ) show th is i n t e r v a l to be 
essen t ia l ly non-productive . The sa turat ion of res idual o i l i a 8.3% average . 



C O R P I A l i O K A T O R I F S . I n t . 

I I • l ' ' r 1 1 i l ! / i l - I IK .K J l l " 

CORE AHALYSiS RESULTS 

C ' . i n v i . l i i ; ,• VAL i t . jiEKbE f 1 ' > r n i . i ; > . : i 

WVii E033Y B. j ' 2 - 3 1 r'. T>, ; 

Fu-I.l EiCKlTO OA Li, UF IV-IK, - 1 fl; . 1 

( nun:v RIO AK;-J3A Su ... NEW MLX. ! irv 6743 DF l , . . ! ! |o ; , 

r c L O " 1 • ! ' ' i i 

Fi 1 holou ii'al Abbrevi; 

. 1 . ->i . s - c • 

HE 5» A 1 s - * un A r t •, 

D E T H ' r r> f i p i 1. 1 I •» r : r j r n : V p r 0 r . i 

* u M n r » P E E T 
1 ' I t ) M I r S 

r - r n . r . j T ^ , ; 
1 ~ T A 

1 5468-6? 0.38 / , 7 31 • 2' >'- • I 

2 o.25 5.6 * J . j 'JA . ; 
3 70-71 ° - /. '3 4 .1 21 •VJ . '! 
4 73-7? O. io 7.3 3'4. 3 )7 . 0 

5 73-73 ^. 'n l.'l 3 /, . 7 
6 73-7/. ] , 7 1 2 . 1 '. ; / 
7 7 i - 7 5 . 7 7 .0 2^.7 ' / / ) 

75-76 •2. S.4 2 1 . 33 • 
9 76-77 11.5 33.1 32 .4 

i n 77-73 o . i : n .1 3 1 . 3 
l l 78-7^ 0.67 9.0 33.4 37.8 

3 2 0-8 i / , . r ' 1 / . 7 
13 1./* I V 0 27 .1 18,6 

1/, Rl-?.? ^ 21.? 12. 5 
15 82-33 0*62 12.? 27,9 12.6 
If-. P-3-P4 0 . 7 , 0 i . ; 28. 8 3 5. 0 

17 84-85 n. 1 '•, n . 2 1 ° . 3 18. fl 
13 85-86 0.07 7. > 15.2 43.0 
1 ° 36-87 n.63 1*.3 29,7 20.3 
20 87-8? ?.(•& *. ' ' • -• ^ • •y 3'j.fs ] 2.2 
21 88-89 0.8 12.3 7 17.0 
22 8 ? - n 0 0 .71 15.0 T . 0 18.7 
23 90-91 0.2 5 16.3 29 .4 17 .1 
21, 91-92 0.30 16 .1 32.9 17.4 
25 C.32 9.4 JF . 3 3- • 3 
26 93-94 0.1V 12 .1 "8.3 19 .0 
27 9/ . -° 5 0.74 8,0 26.2 10. c 
28 95-96 0,13 8.0 41.2 4] .2 
29 96-97 0 . 0 ° 10 oO 41 .0 25.0 
30 97-oa °./, 3n.o 4 3.6 
31 7 .41 . 6 1 ' ; . 7 
32 9^-55"0 r , •>;-> ( •. 8 1 1 . 2 3 f . 2 

3) 55 TV0J 2 S 6.n 7 , « 

'•••"• • \ 
0 1 - ' ' r , ",7 ] 1.1 f •'•>'; 

33 02-03 7 . 0 6.3 •1 ."1 72 ) 
36 0" - ' ) ' i . r 6. 3 11 . . : 
37 04-05 9.1:? 5 7 12 . . 
38 0"— 7,1*7 4.8 / 

• y • 
.+ 

3 ° 551 1 -12 3 . 0 12.3 
40 12-13 0.0.', 6.7 52.8 

-"AIL. Ui-

DIAMOND CON V. 
OIL r.iiUL.' 1CN HUD 
EEC 33 T24N R6w 

I-tic . w - - ^ - i - } c 

n , , K [ ;-„ r : 12/09/61 

A [ ; l K „ , ' KcCOMAw 

;F -.ric/.L f v; run 

V./iOLE COri 

2.5 

O . I 

<2> 
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CORE ANALYSIS RESULTS 

(••...inpinv V,\L KEESE St Af\S!XlA7ES i i GALLUT id- KF-3-156 
Va!l- E0BI3Y E. # 2 - 7 1 ( ., T , , . . L*lAMOf.'C CC.'.V. | ) a . . Report 12/09/61 
Fic-M . ESCMfO GALLIC Dr-Ur- I i-a OIL LMULblOK MUii AI-UVM- MCCOMAS 

GuiMty. HIO AKr.IBA v IJEv: i-ELK. n :., 6743 DF SEC 31 T2/;: R6W . 

I.itlinlouirul Ahbreviat ion< 

Al 
42 

44 
45 
46 
47 

n c p • H 

i i r i 

i s . ! I - ' M I r 

5517-14 
14- 15 
15- 16 
16- 17 
17- 12 
1 3 - l r 
1^-20 

1 • J 
7. "c 
° . 0' 
n . i ? 
c. i ') 
1. ; 
C.02 

•'.. r 

5.1 
5.9 
r .7 
G.l 
S.2 4 4. ^ 

2C 

5466-5471 This i n t e r v a l is e n r e n t i a l l y nor.-productlve. 

5471-549S Thit In t e rva l hnc good poro::ity (11.4,' avjra<re ) , and Saturations normally 
assoc.i :\'.^r\ v i t h ?i1 pr-yiuctior.: H'-sidu'il O i l C l . J# n v r s ^ 0 ) ond Total 
Water (24.0£ ; i v ^ r r r e ) . The Fcrneabil i t y ic low, (0,63 mo/f t average), 
shovinr tha'c M.oi.ieFul troatucnt v i l l be nc-cesaaz'y in o r j e r w maintain 
coi3n.erci.,I pr:> '.action. 

549S-5520 This i n t e rva l ip essent ia l ly iion-productive. 

ILLEGIBLE 



•A.J„ C l U E L A B O R A T O R I E S . I N C . 

•it-am fn-M •«••» r i i o ' i i v m ' , ' , I 'JCC \ .» 

^- r> r~ » v< i s v c c n c c < \ i T C 

W e i l . 

VAL REESE & ASSOCIATES, INC. 
if 6-23 BLAEELI C . r r T v i v 

GAILUP 
DlAiHOND CO.NV, 

] ;!L'lJ. . . WILDCAT A 

Count) . &IC ARRIBA H e 6752 GR SEC 23 T24N li t n 

| N « L I I M 

C o ; o - i i r. U O L 

c « i • * C M ' O f 

r [ « 1 • I . . . . . . 

: I . O " ' " * T I ' ( . " i r. 

L i l htiloiricnl Abbi evinlions 
t •*< r w » > * * 1 r 1 •» t 1 L *• 

- • MM « ( P r; t' * ' f v r. >. » . r.i 

( 
0 r_ * T M 

f t t T 

, i » r i » « « i » P I L I ' » 

_MAX 90° " f " C E N T 

p f s m i ' M . 

C t L. 

? M U I ) U I ( l l w 

T 0 r A 1 

W * T I W 

S A M P 1 

A S 

1* 5462-63 16 8.1 U.L 4.3 84.5 VERTICAL FRACTURE 
2 63-64 0.10 1.1 54.5 36.4 
3 64-65 0.07 4.0 40.0 50.0 
4. 65-66 0.06 6.6 31.8 60.6 VERTICAL FRACTURE 
5* 66-67 0.05** 5.8 20.9 56.3 1* • 

6* 67-63 4.2 1.0 6.0 21.0 42.0 u 

7 68-69 0.10 6.6 37.9 30.3 
8* 69-70 20 10 e.i 24o2 38.4 VERTICAL FRACTURE 
9 70-71 0.13 8.p 33.8 26.2 11 tt 

10* 71-72 0.07** 6.8 22.6 41.1 » n 

11 72-73 0.05 9.2 23.9 18.5 11 u 

12 73-74 0.36 8.4 34.5 23.8 i» m 

13 74-75 0.05 6.8 39.7 25.3 M 11 

H 75-76 0.09 7 .1 38.0 35.2 II w 

15* 76-77 0.04** 5,7 22.8 47.7 n tt 

16 77-78 0.02 4.6 39.1 52.1 u 11 

17 78-79 0.02 4.3 20.9 76.7 a i t 

18 79-80 0.01 4.6 15.2 82.7 11 11 

19 80-81 0.01 5.0 24.0 72.0 11 11 

20* 81-82 0.03** 4.2 6.0 81.6 t i t» 

21 82-83 0.01 3.0 23.4 73.3 n 11 

22 83-84 0.07 5.0 32 o 0 66.0 11 11 

23 84-85 0.03 5.0 32.0 64.O i» it 

24 85-86 0.08 4.8 25.0 60.4 11 tt 

25* 86-87 0.03** 4.2 6.4 80„6 H 11 

26 87-88 0.02 4.2 38.0 57.1 U n 

27* 88-89 2 58 0.6 4.8 12.4 73.3 I I • 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 93-94 0.04 6.2 19.3 74.2 
33 94-95 0.01 5.1 13.7 72.9 VERTICAL FRACTURE 
34 95-96 0.01 3.7 18.9 78.2 n n 

35 96-97 0.01 3.4 20.6 64.6 M n 

36* 97-98 0.01** 3.7 0.0 79.6 I I n 

37 98-99 0.01 3.7 18.9 73.3 n 11 

38 99-5500 0.01 4.1 17.1 80.4 11 u 

39 5500-01 0.01 3.5 20.0 77.1 
40 01-02 0.01 3.9 17.9 79.5 

\vv RP-3-1539 

<<% DEPPE 

* Denojes samples run by whola coilo analysis 
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** Denotes sanpless too badly f rac tured or shattered to obtain a whole core 
permeabili ty measurer.erit. A matrix plug was cut , and a conventional hor izonta l 
permeabil i ty was measured. 

5462-54.67 This i n t e r v a l i s essen t ia l ly non-productive. 

5467-5476 This i n t e r v a l haB saturations wi th in the range normally associated wi th 
o i l productive zones. The low permeabili ty and porosi ty would l i m i t 
the recervoirand indicate th i s zone to be non-commercial. However, there 
i s extensive f r a c t u r i n g through-out the i n t e r v a l , which may enhance the 
permeabil i ty and poros i ty . Any production would have to come from these 
f rac tu res . The average charac ter is t ics of th i s zone are; Porosity (7.9.1 
average) , Residual O i l Saturation(29.7% average) , Total Water Saturation 
(33.7% average) , and Permeabili ty(2.5 rad/ft). 

5476-5502 This i n t e r v a l i s essen t ia l ly non-productive 
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NUMSCff '. 

o o i o w f c - n o t 

O C » T w 

r t n 

r O l 6 t O * | u » ' l re*"!. 

M I L U D A P ' - -Mm. 

_Mwc .. . 90 
PC w r | * i T 

S »• 1 • * f f • U K " ' t l 

* ( O » >- S 1 ' i 1 

' T O T A L 
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41* 5589-90 O . l <0J 3.S 17.5 76.2 VERTICAL FRACTUBE 
42 90-91 3.4 8.7 31.0 40.2 
43 91-92 0.11 8.7 40.2 35.6 
44* 92-93 7.4 0.2 7.A 39.6 44.5 VERTICAL FRACTURE 
45 93-94 0.38 9.8 31.7 35.7 • 
46 94-95 0.27 3.4 •ST T 42.9 
47 95-96 0.11 6.6 36.1 31.4 
48 96-97 0.16 7.9 26.6 54-5 
49* 97-98 2 .1 1.1 8.8 32.3 43.2 
50 98-99 •0.63 10.9 28.5 41.2 
51 99-5600 0.64 7.6 38.2 54.0 
52 5600-01 6.2 12.7 29,1 24.6 VERTICAL FRACTURE 
53* 01-02 0.3 0.3 9.4 36.1 . 32.4 i i I I 

54 02-03 0.20 10.3 41.7 26.2 U 11 

55 03-04 14 12.9 34.9 27.9 n n * 
56 04-05 0.29 13.1 32.2 32.2 
57 05-06 0.62 12.8 38.2 25.6 
58 06-07 0.54 11.6 32.8 29.2 
59* 07-08 26 6,6 8,0 23.9 57.5 VERTICAL FRACTURE 
60 08-09 9.1 7.2 22.2 52.6 n it 

61 09-10 0.06 3.8 31.6 65.6 
62 10-11 6.0 10.6 35.8 29.2 
63 11-12 0.22 11.0 28.2 
64 12-13 0.2 «3.1 9.2 37.6 32.1 VERTICAL FRACTURE 
65 13-14 i - 10 13 O 33.8 17,3 
66 14-15 0.17 10.1 30c7 30,7 
67 15-16 0o02 4.0 32.5 62<4 
68 16-17 0.85 9.8 35.7 35.7 VERTICAL FRACTURE 
69 17-18 0.27 10 c 3 34.9 38.8 I I n 

* Denotes samples run by whole core analysis 

5589- 5590 This one foo t i n t e r v a l i s essent ia l ly non-productive. 

5590- 5596 This zone i s w l t h - i n the l i m i t s normally associated wi th o i l productive 
zones. The low porosi ty and permeabili ty would l i m i t the production 
somewhat. The character is t ics of th is i n t e r v a l are: Porosity(8,6% average 
Residual O i l Saturation (35.6J average) , Total Water Saturation (3>.2% 
average) and Permeability (2.0md/ft average). 

5596-5597 This one foo t i n t e r v a l i s essent ia l ly non-product ive„ t* 

t ' n % i r ) " " l I* i n i ' l " I'll r ' t i l 11 \-i r l .111< >n *• " i • <\ n m n . 

( o i r 1 , M ' M <r< h i t . H I . I l U < • < ' " • ' - t M . l i - n . ) • v 
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Litholoixirai AMnwiat ions 
P O L O * " ' I OOL 
r - t • • c w 
a * » t u w a T p 

0 C P T H 

r t t T 

P T * M l A U I L I T Y 

M l L L I D i H ' > S 

W C S ' P U A L S U U M i T I O N 

T O T A L 

A T E H 

« w i ' - i ( i v » m i i - * f 

w G » ^ " l O l l T ' l • i t t 

• S A M P L E D r ^ C B I P T I C N 

A M D R I M A R K S 

5597-5599 This two foot interval in capable of producing o i l , i t s characteristics 
are: Porosity (9.9% average) , Kesidual Oil Saturation (30.4% average) , 
Total Water Saturation (42.2% average) and Permeability (1.13 ad/ft average), 

5599- 5600 Thin one foot interval i s essentially non-productive. 

5600- 56O7 Tills interval is capable of o i l production, i t s characteristics are j 
Porosity (11.Si average) , Kesidual Oil Saturation (34.0% average) Total 
Water Saturation (2802% averago) and Permeability (3.17 md/ft average) , 

5607-5610 This interval in essentially non-productive* 

56IO-5615 This interval in capable of producing o i l , i t s characteristics are: 
Porosity (10.9% average) , Kesidual Oil Saturation (34.5% average) , 
Total Water Saturation (27.0% average) and Permeability (3.2 md/ft 
average) . 

5615- 56I6 This one foot interval is essentially non-productive. 

5616- 5618 ThiB interval is capable of producing o i l , i t s characteristics are: 
Porosity (10.0% average) , Residual Oil Saturation (35.3% average) , 
Total Water Saturation (37.3% average) and Permeability (0.51 md/ft 
average.) 

A l l of the above zones mentioned as being capable of o i l production w i l l n»ed 
formation treatment to increase the effestive permeability of those zones. 

1 . » r . . i ! \ - r v t n 111 ,-t ( t I . . t «• . M V A I 1 • . | ' . • . , • > ! - . - 1 • -I • • 1 

i (!'•« r r v ' t 1 - i v . i i f r I ' l i r ' t i 1 n p r r t . , 1 : • • •> • , . .1 . | • . . - r 1 • • t < < i ' 1 t ' 

I n i r I .111 r t(< >i icv Inc an. I il , 1.11 H < • t".' . tn; I w • • 1 1 • • • - ;• -i< 

u i |<i * i r i 1.1 l i l t r f •>>• " I .411 v f i i . K , I » 111 • 1 In -1 u - t >n • - I w . '.' • . . • ' . - . - . >n > 1- 1 - . • • > • 

. t ; I . I ^ \ t 1 ( ' ' • • • . < t " u " | . . . . - . - v . I M , K - .111.1 t ' . - l . t i . l r " l ' . l l I I - . . 

• 1. w 1 1. r t - f I >• I . I - M . H I - i ' J I < . n i l . . . „ . v . i . . i | » t M ' | ' l - * - | l , l i t ! 

' " I t i • 11 1 1 1 . . i t • n i ' \ 1 • • ' - ' • • ' i c *i • - t l i - * ] I i i> 1 1 * 11 v , 111 • ' I p r i .11 i i . i t . , 

«• 1 •• l i 1 1 1 I- : .1 , u .• 1 1M I 
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An.lvsis. . ENGLISH 

« a ' I 

L 1 M l • L —* 

c H r • r c ** 

a » u*» • G* • 
_ C " J C _ 0 « f « * ' I CO"C 

' P i U ' i 11 HOiJI t 

fc« - L v 5 M • 

r U N I -

' M [ D l U 

C O » " ! 

r N 

M . - r o 

i c i r 

T " 
M U M BC K 

D t T H 

r c K T 

P t » - C » B ! L I T V 

M I L L I C » » C T S 

P'JPQStTY : 

PER CZ NT 

R E S I D U A L S A T U R A T I O N 

P £ R C E N T P O R E 

n. , ' ! " T O T 4 L " 
1 W A T E R 

1 5439-40 0.55 9.4 17 .1 46.8 
2 40-41 0.2b 12.5 32.8 26.5 
3 41-42 0.38 17.0 26.5 20.6 
4 42-43 0.43 l b . 7 -25.8 19 .8 
5 43-44 0.33 11 .0 32.7 27.3 
6 44-45 0.28 14.7 33.3 2 3 . 1 
7 45-46 0.43 11.0 33.6 28.2 
8 46-47 0.29 8.7 35.7 4 7 . 1 
9 47-48 0.27 12.2 30.3 31 .1 

10 48-49 0.57 11.4 41.3 34.3 
11 49-50 0.52 13 .1 32.8 29.8 
12 50-51 0.18 13.4 33.6 2 9 . 1 
13 51-52 0.42 7 .1 16.9 55.0 
14 52-53 0.17 9.5 30.5 47.3 
15 53-54 0.15 10 .1 2 ° . 7 43.6 
16 54-55 0.16 11.4 -33.3 38.7 
17 55-56 0.19 10.4 31.7 39.5 
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 4 2 . 1 
21 59-60 0.10 7.3 12.4 67.2 
22 60-61 0.13 10.2 37.3 43.2 
23 61-62 0.13 11.3 36.3 31.0 
24 62-63 0 .11 9.5 30.6 51.5 
25 63-64 0.15 10.3 32.0 34.0 
26 64-65 0.17 11.3 33.6 39.0 
27 65-66 0.13 8.5 16.5 64.7 
23 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 33.0 
31 69-70 0.12 9.5 38.9 32.6 
32 70-71 0.19 10.4 31.8 35.6 
33 71-72 0.14 9.7 29.9 44.3 
34 72-73 0.22 9.2 32.6 47.8 
35 73-74 0 .11 9 .1 37.4 39.5 
36 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 77-73 0.04 3.7 21.6 59.4 
40 7 8 - ? 9 0.03 5.9 15.3 67.8 

A L L ! N t . | L N 

G R A I N - G U N 

• M O W N - B » N 

S K A y - Of 

vuaaY-va r 

I « « C ' U » I D r » » C 

L A M I N A T I O N • L A M 

I T ' L O I I T I C . I T T 

I L i O H T L Y . 

V f • » - v / 
W I T H . * / 

I A M P L . D E S C R I P T I O N 

* N O R E M A R K S 
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•_7V_ I 

• [• 

S H A L E » >< 

L l * * C • . »-

n n o " 1 T t D O L 

c » r • 1 c 1- , 

^ * L , • _, 
1 - - 1 L M v 

C I A B J t 

** 
1 . M f 0 

C t ( 

S A M P L E ; 

N U M B C A 1 

0 E p T H 

r E C T 

» r 0 * * t * H 1 1 I T Y 

M i L - i n A B c : v < i 
' • r 0 r 1 N T 

R E S I D U A L S A T U R A T I O N 

P E R C E N T P O R E 

„ ' T O T A L 
O I L 

W A T E R 

41 547°-80 0.10 5.7 12.3 73.8 
42 80-81 0.13 5.7 12.3 77.3 
43 81-82 0.14 5.9 11.9 71.2 
44 82-83 0.02 " 14.1 71.9 
45 83-84 0.02 7.7 22.1 62.3 
46 84-85 0.05 6.5 10.3 69.3 
47 85-86 0.04 6.8 7.4 72.1 
48 86-37 0.04 7.3 12.3 70.0 
LF) 87-88 0.06 6.9 17.4 59.4 
50 88-89 0.04 6.6 10.6 72.8 
51 8C-90 0.04 7.0 -10.0 71.4 
52 90-91 0.10 6.7 10.5 67.2 
53 91-92 0.05 6.7 10.5 73.2 
54 92-93 0.03 6.5 10.8 72.3 

C » V t T A L . I N _ . X L N 

G * A I N - O B M 

O f f A M V L A * • f l » N L 

I ' O * N - mi 

o»A v - a* 
V U O C T • v G 

• AC l U G N T L Y - l : 

S A M P L E O E S C R I P ? 1 O N 

A N O R E M i l l S 

5435-5439 Shale, Not analyzed. 

5439-5471 The porosity of this i n t e r v a l (10.9$ average) i s f a i r and the saturations 
(residual o i l 30.1? average and t o t a l water 37.L% average) show the i n t e r v a l 
to be capable of producing o i l . The productive capacity (7.7 rod.ft.) i s very 
low and a formation treatment w i l l be necessary to establish commercial rates 
of production. The average permeability i s 0.24 md./ft. and a rapid decline 
can be expected a f t e r treatment. 

5471-5493 Very low porosity (6.9* average) and high total'Water saturations (63.1% 
average) show th i s i n t e r v a l to be essentially non-productive. The permeability 
(0.07 md./ft. average) i s very low and the average saturation of residual o i l 
i s 17.4$. 
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7 
6 
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10 
11 
12 
13 
11; 
15 
16 
17 
IB 

JSL 
20 
2_ 
22 
23 
2k 

27 

ro 
39 

5LLo-al 
Ll-h< 

J*2-ii3 

_iL*-Ls5_ 
_i5-L6 
Lo-a7 
LY-Ub 
UC-L9 
«V-p'0 
;0-;>l 

51-5' 
5<-53 
? j -5 'a 

->o-?7 
/ / - j b 

5->-->9 
5 9-O0 

5uo ~6: 
oi-c2 

o j - 6 u 

ol^-o5 
6 5 - 6 0 

o6-u7 
67-ob 

C. _• 0 
i - . l / 

r . . i2 
0.07 

_C'J_03_ 
3.6" 
0.06 
0 .11 
0.09 
a. io 
vj.oS 

f i . 22 

L. 10 
Q . U 
0.12 
C.u7 
( .OL 
C.wl 
0.02 

7.3 
3.3 
3.a 
5.5 

_ o . U 

67 a' 
7.2 
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6 .3 
9.2 

6.3 
10.0 

9.9 
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6.5 
8.1 
6.7 
5 .1 
7.a 

o.ob 
0 . 0 2 

0.13 
0.0 
0.30 
0.15 
c.o5 
0.C2 
O.Oc, 
0.01 

5.a 
5.J» 
5.7 
7.3 
5'. 9 
5.1 
L.7 
5.0 
6.0 
o.2 

V 

30.2 
21.2 
JO. 6 
29.1 
29.6 
I K . 6 

a0.^ 
uo.o 

33-3 
27.2. 

uu.5 
3a. 0 
ao. 3 
37. o 
aO.O 
39.6 
a j . 3 

33.3 

_fJ_Lb_ 
16.7 
} , . 0 

15.b 
12.3 
15.3 
27. It 
l y . J 
32.0 
35.0 
33.9 

00.5 
75.6 

73-5 
60.0 
62.L 

52.b 
a3.3 
LL.5 
33. a 
30.b 
26. i i 
2L.2 
23.9 
2b.2 
3L.6 . 

L0.3 
51.0 

i-°__l 
77.6 
7L.0 
73.5 
79. L 
7L.5 
56.7 
70.3 
5a.u 
5!>.u 

Ver t ica l 
"Vortioal 
•Vortical 
V e r t i c a l 
V o r t i c a l 
Vor t i ca l 
-Vort ical 
V o r t i c a l 
-Var t ixal 
•-.Vortical 
•Vart icAl 

/ 'ractura 
Fracture 
7racturo 
Frtcturo 
fracOuro 
/ r . c t u r e 
/ rac turo 
/ ractura 
Frcctura 
f r ac tu r e 
Fracture 

o..i L 

;:-/../:, i-y't-i •r " / •; >', •• 
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33 

36 
37 
38 
39 
uo 

72-73 
7>7u 
7L-75 
'6-76 
76- 77 
77- 76 
7 b-79 
7S-C0 

5-toG-ci 

,'.7S 
c. l i 
C U 

< .Ob 
CO­
CO-
0.03 
O.Ol 

5. a 
5.6 
6. / 
5.9 
7.1 
u.u 
3.7 
u. 6 
3-7 

31.0 
JfJ.U 

•2 2.1 
21.1 
20.5 
2ii.5 
. '7.1 
24-3 

55.0 
sb.9 
6Li.5 
71.2 
6a.6 
72.6 
59.5 
62.5 
62.0 

•>t • i**-

• . • 7 

5L^O-5uii9 LOW poroaity U . b i average) ana the trua o l the aaturatlon of 
r « a l u u a l " i l (,_•_._.£ averse) ana tho saturat ion of t o t a l *ater (,59-3^ 
av .n^e j beiiiK c-njal tc short the i n t e r v a l to be. e>o oent ia l ] y non-
pro_uct:v( . IV; [ o:_:cauil i t / i s 0.u9 n c . / l ' t . aver;-?e. i"\_rtr.er t as t ­
ing shcuiu he ui tie to evaluate t u t v e r t i c a l f r ac tu roo . 

5_-u9-5L5t> This inte.-val ha. ; ; i i r pc rcs i ty (O.bi average) ano low permea­
b i l i t y ^0.39 tne . / f t . a e i .>,.-;. The saturations (roaiuual o i l 3 7 . i i 
averse anc U t a l »a te r < - ^ . l i average) are in the rarvga asoociat'ic * i t h 
o i l .irocuctlve Gallup. In v i e* of tne low perse-ability and Just f a i r 
porosi ty , a r«->ii ovcJint iu tne rate . f production can b« expected 
• v^fi ait«*r u l o t r i i U i i . . *_.;.n.t. «v~ 

5_i56-5uUl Lo* pcror.ity (..(;• 4 avHray»J ano nifch oaturationa of residual c i l 
(25J i« average) „nc t o t a l »3tci ( o ^ . ^ i average) aaow th ia in to rva l to 
have no con__ercia] v i l ' i f . TV peraeabi l i ty i s 0.32 c d , / f t . avcrago. 
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C O K E L A I . O K A ! O K I E S . I N C . . 

( \ ' f ; n / c i i i i i K f ' M ' i n /• I I ' JDU'L ' I in 

D A L L A S . T t X A S 

VAL R. REESE 
T , . t l 1!> 1 111' 

& ASSOCIATES Form i i i iv 

WcH f l 3 - 29 CQNK__-

I ;icid VLLDCAT Drr i .n - i " i i i 

Cnun'v RIO ARRIBA, NEV MEXI " 0 

L l - l L -

r » ( C M 

C, > U « c » »• 

' o •• --. i ' * ' i • o - ' i 

i « u , ' i r m ' i s i n * 

Lit holoLrital 

« . : - . : o 
r m « -• f •• 

• » ' . 1 _ *• 1 

* * M * » L t D C P T M 

r z t T 

r r p " i M m i t v 

« i I U ' J « « ( * ** 

R l S 1 T H I A I . ^ * T U B A I I O N 

I'L n c t N r ponr 

' T O T - L 
n l i ' W * T T R 

1 6005-05.5 0.10 12.4 29.1 29.1 
2 05.5-06 0.06 10.S 35.1 21.3 
3 06-06.5 0.13 9.7 27.8 40.2 
•4 06.5-07 0.01 7.9 30.3 44.4 
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 08-09.5 0.20 12.6 31.7 27.0 
8 03.5-09 0.06 12.2 32.8 24.6 
9 09-09.5 0.05 11.5 42.6 28.6 
10 09.5-10 0.14 13.2 30.3 22.7 
11 10-10.5 0.13 11.8 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 

U 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 1 3 . 5 - K . 0.03 12.7 33.9 20.5 
19 14-14.5 0.03 7.5 18,6 52.1 
20 H .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 
24 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 0.02 5.9 15.2 63.3 
27 19-20 0.03 6.1 11.5 73.9 

28 6030-31 0 . 0 1 4.6 15.2 65.2 
29 31-32 O . O l 6.0 15.0 70.0 
30 32-33 O . O l 5.5 9.1 76.4 
31 33-34 O .Ol 5.9 15.2 71.2 
32 34-35 O . O l 5.1 13.7 80.4 
33 35-36 O . O l 5.8 12.1 70.7 
34 36-37 0.03 5.2 13.5 71.1 
35 37-38 O . O l 5.2 13.5 71.1 
36 38-39 0.03 4.8 14.6 77.2 
37 39-40 O . O l 3.8 13.1 55.3 
38 40-41 O . O l 5-7 15.8 71.9 
39 41-42.5 O . O l 9.4 43.7 35.1 
40 41.5-42 0.01 7.3 39.7 37.0 

1 l , r « . 

I I , . - . . . . 

. - • I v - v . . . , . ,» 1, 1 

• t i s m . t i l r P u - it>* | . t . i t • 1 - i . ! • . i 

GALLb? 
DIAMOND COKV. 
O I L EASE MUD 

SSG29 T24 N R7V 

, , k . RP-3-1198 

D.r H r p o n 6 / 2 / 6 0 

A n ! U „ s ENGLISH 

v r n v y , ' 

»,,«.«/ 
A i-t F ">f p c n n s 

A *» 11 Uf M * B n % 



c.\ C O R E L A B O R A T O R I E S . I N C 

fVcn!cu'n /(••'•luoir /-.n:;triiwr* 
n A L ; 

\ T " C i V C ' C D C C ' M T C 

V . • : . . . -; : : v VAL R. REESE &L ASSOCIATES ! ;..rnv.'!"" 1 

Vei l # 3 - 2 9 COfJNE Con- "M. - . 

Yield WILDCAT D n K i i : ! 
. 1 

j L i f t ( 

C n u i i ; RIO ARRIEA N.MEXICO i 'r- ! . , „ . ! ! „ , ! '• 

1 H 1 L C <• 

L I W I L " 

O O l C " I U D l 

r. »•••._)« G \ 
C l T - ' U C i I ' M ! _ > • " 

f c * • 1 • • f u n 1. > c ' 

Lit! iiolouica! Abl i iTvia l 
r • 

* » «. [ - i f 

D r . P T M 

*• C E T 
M ) L L 1 O *. n - v 5 

P f S I U H H 

O l L. 

r T p n p f 

- r O r * . 

W * T O 

~ i i 6042-42.5 0.01 8.9 37.1 39.4 ' 
42 42.5-43 0.02 8.6 .43.1 38.4 
43 43-43.5 O.Ol 10.3 

rt rt 

•)o.o -34.0 
44 43.5-44 0.01 9.1 40.7 36.3 ' 
45 44-U.5 0.08 11.1 33.4 26.2 ' 
46 44.5-45 0.06 8.7 27.5 13.8 
47 45-45.5 0.01 3.3 15.1 18.2 
4a 45.5-46 0.13 8.7 37.9 23.0 < 
49 46-46.5 0.06 13.6 30.9 14.0 y 
50 46.5-47 0.03 6.9 26.1 • 17.4, 
51 47-47.5 0.02 15.3 34.6 17.0 • 
52 47.5-48 0.01 10.3 51.4 24.2 
53 48-48.5 O.Ol 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 41.6 36.9 . 
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 53.5-54 0.01 6.3 28.6 58.7 
65 54-54.5 0 . 0 1 6.1 11.5 62.3 
66 54.5-55 0.01 8.4 36.9 41.7 

GALLUP I i!r 

0 EASE MUD 

RP-3-1193 

EJGLISH 
R7V 

i . l D I S 1 . P i ' I l D N 

<.'t! B [ M » a i ( 5 

-W^6005-60l6 This i n t e r v a l has f a i r porosi ty ( 10.7% average ) and low permeabili ty 
^ ( 0 . 0 7 m d . / f t , average ) . The saturations ( res idual o i l 29.6% average and t o t a l 

water 2 6 . l i average j shov this i n t e r v a l to be capable of producing o i l . A formation 
treatment to increase permeabil i ty w i l l be required . 

6OI6-604I This i n t e r v a l is essent ia l ly non-productive . 

••"6041-6049 This i n t e r v a l has f a i r porosi ty ( 9.5% average ) and low permeability 
( 0.03 m d . / f t . average ) . The saturations ( res idual o i l 36.1^ average and t o t a l 
water 27.0% average ) show the i n t e r v a l to be capable of p roduc ing 'o i l . A 
formation treatment to increase permeabili ty w i l l be required . 

6049-6055 This i n t e r v a l i s essent ia l ly non-productive 



< \ CORE LABORATORIES. INC. 
Petroleum Ki'?i-*u>:r fc'idru'i'':nt; 

D A L L A S . T r . X A S 

VCVI! 

O j u i i t v 

V/.L K. REFTSE & AS.'.CClATi. 
3 £ ; n c a/1-31 

ftl£ •Sure ITEv.' ."-EX. ; 

1 (irniUinn 

(' .in- Tvpi-

D r i l l . n i : 1 Iu..! 

= 93 ).,„ .1'. 

LHholouical Ablnevialion 

GAU.UF . . . 

OIL iyuLiio:: MUD 
l ? t 33 r.'4?J H7W 

l-ik iX c-3-l>6A 
D..:c Riiv.rt 12/03/61 
An.ilws HcCOMAs 

ft * • 

l ! * > ( 1 M 

r ^ i o**- * r n o t 

• 0 * 1 . , • • t * " j s • -

•-..«. • •» »» 
. M r • 

• n< i « . i f 

. D C F T H r P f l l M [ » p l i . l T * ¥ ' f R C f ** f P C »*f 

A f U M O C N F t e T 
M l L U D A p r > «* 

f t R r e v c m 
* * T l 

1 0.03 4.1 -5.9 
2 * * ' T P 

3 92-93 0.05 •3 ; * . . 2o!6 7^.5 
•«* • 93-94' 0.0? 4.3 . 

..••** ' 
6-'. 9 

5 °4-°5 0 . 3 0 - * - 5.2 O 
— - • s 

o 93-96 0.03 5.2 34.6 6J.5 
7 96-97 0 . 2 1 - * - 4.7 .T7.6 . / . *. 
3 07-03 4.7 27.6 3?.5 
o 93-99 0.07 5-7 3" .4 63.? 

10 9 r'-3400 0 .34- * - ,'.. 9 < o vl.O 
11 5470-01 0 .14 - * - 5^3 33.0 50.0 
1? 01-02 0.03 5-3 3 n . 2 54.7 
13 02-03 0 . 1 C - * " 5. r- 35-6 52.5 
14 03-0A 0.01 3.9 35,9 46 t 2 
15 C4-05 0 . 1 3 - * - 4.7 46.8 44.6 

16 5413-14 0.01 20.6 n7.r) 
17 14-15 ~ . l ? - * - • £. 2 16.6 78.6 
13 15-16 0.10 4.7 l c - . l 7,1.5 
1° 16-17 O.Ol 5.0 18.0 76.0 
?0 l ' - l S <0.01 5.4 16.7 8 ] . 5 
21 18-19 O . ^ l 5.7 15.3 77.2 
22 l r - 2 0 o . p i . 5,0 14.0 70.0 

A K I V i M A S K S -MAX 

VERTICAL FoAC. ...{CLE CORE PERM 0.3 

90° 

0.1 

Sample 5397-5393 was p icked ' fo r whole core pirmeabili ty,howover;the shnle w i t h i n 
the rock 5pl i t ,making erroneous readings so they were not recorded. 

5390-5420 Low poroEity and pe rmeab i l i t y ,v i th a lack o f f ractures make t h i s 
i n t e r v a l e ssen t ia l ly non-productive. 

"1 n r * r i l • c | t - or . n f | ' I i n<<iu j i f i i . . . I 
I ' I I * T , | . . t e iv . i I*- I H r m i n !••••« al i *• ' - i • ; • • i r t i . 

I . . . I . - a t - . ' - . < M I L I i i . . . ( ' . . • • . ., .. • • • i i ! I 
.».- .- . r ' ^ , . . . . , 1 , - . ,1 -

! ' • r \ i • )»t- •! I .n* 
tc 'iv . I !••}•<• • ; . i -u : M . 



CORE L A B O R A T O R I E S . INC . 

D A L L A S . T.-. > A S 

CORE ANALYSIS RESULTS 

v VAL i i . HESSE & AL-CC I ' - . l o r n i ' i i GALLUP i l ie - J —A J Ci^ 

Well . BETTY C * 1 -31 ( ,>r< ' i Y ; v i . I . < . . - - - J T : , - - . 

Or!!::- 1 i j i . i OIL EMULSION MUD A n a i v M i : w * rfik3 

Cinui.Ty • S;.,:,. NEW USX. I . ! . , *.991 DF -P-J y v PT,' 

I.tlliDloirifa! Al)l>)('\ ia linns 
r n c»* - T 1 *: c »••••• p" » i •v.-. A . „ . 

• < -
, t l 

• > , , . i ^ . . . • i a . • • u » t •: , n . ( > . . G ~ 
(, •> L » 1 C M 

f. - r > u « - 0 ' 

i " f ! N f i l C , , ' ( « < ' [ . C '• l " 

' O J t .. i ' f H O W * ' ( - • • • ~ * ' A . . . M l ' 

- - C £-• ' i * * r - ^ f 

r- • • • • r - « G*. * •. •. • , . A . G . . * ,* 

" G ' - ' - . . V . '. • 

• > L . W ' - . ' O ^ . A M . 1 . . 

. > •. • • • o L i r > C A • • w , f . 

o r p
 T M r : ? «T .-̂  s I " . 

B F S ' ^ L ' . L 

P f n CF 

A. A » U P . T J < , 

' f C B F 

IS 

S * M P l | r l S ' r ' I P T i o S 

F C E T 
^ 1 L 1 1 U A " '• • *> 

P I o r L S T i n ' . L 

S* » T 1 "> WHOLE CCIAT P E ^ A E H I T I 
23 5413-14 0.16 2.7 18.5 77.8 <0.1 <0.1 
24 14-15 0.42 2.9 17.2 7~. 5 

25 15-16 0.39 ° . 7 34.0 36.1 
26 16-1" " i p y .o i. • *J 

m 1 
' . * J 

27 17-18 o, ?6 12.8 3C.5 25.3 V.- t t . FKAC". 
28 1C-19 0 . i8 4.4 20.5 43.2 Vr.-a'. FRAC 1 
29 19-20 0.7.1 8 . ; 25.3 1 ° . 3 FRAC .0.1 
30 20-21 0.0'i 7.2 l c . 7 50.0 <•'-, „ ] <0.1 
31 21-22 8.8 30.7 30.7 
32 22-23 • , f j — 7.4 4'V* 
33 23-24 ?.3-j 8.1 .V- . 3 50.5 
34 24-2 5 0.33 S.3 21.8 53.1 
35 2 5-26 - o 15.2 66.1 
36 26-27 oao 4.4 0.0 ° 1 . 0 
37 27-28 0.25 4.7 0.0 87.2 
33 23-29 0.08 4.3 0.0 35. 5 
39 29-30 0.0? ->. o 

* • 

0.0 97.5 
40 30-31 0.08 5.6 CO 7 .5 
41 31-32 0.09 5.5 OcO 85.5 
42 32-33 u » 

' ••» 
0.0 ??,? 

43 33-34 0.06 5.4 9.3 77.7 
44 34-35 0.0« 6.1 3.2 73.7 
45 35-36 0.32 o.O 3.3 71.9 
46 3<>-37 <0.01 4 .1 83.6 
47 37-38 0.09 4.6 4,9 92.6 
43 38-39 0.19 5.7 1-4 77.1 
49 39-40 <0.01 5.2 1,3 84c6 

5413-5/15 Thir i n t e r v a l i s e s sen t i a l ly non-•produc t i v e . 

5415-5425 This i n t e r v a l h T f a i r porosi ty (8,7£ average),and Saturations wi th in the 
l i m i t s of o i l production;Residual O i l (23 .4 j avirape) and Total Water 
(37.55! rJvnTb.ire). The permeabil i ty is low (• 0.30 n r ' / f t nv^raee) showing 
that while i n i t i a l p rc luc t ion croi bo :.vide, there w i l l be a r L p i J . decline 
i n the prnduction. Th? v o r t i c a l f ractures i n the zone from 541^ tO 
5420 may help enhance the p c r r . c a b i l i t y . 

5425-5440 This i n t e r v a l i t e ssen t ia l ly non-productive. 

M I P W S l , . v , ' . . . , . . . , n t r | i l ,li il .ii r 1 i - ' r • ' •' ,ti ', in , ! ' i 1 - - l l . l i , : ! • ! ' . - V . , | . . „ 1 , •,, ,- : ( , ] . . <• . n I . I r t • , : ,, • 
l l " , r f | " " l I' n n ' r P i c , • ; - , t .11 .. 1 . . , ; i- • ' , 1 | 1 . - > • ' I,, I,. ' ' . ^ " 1 1 1 ; 1 . -> I ,11 . , « . . , , . ^ | u , , ,1 1 . . . 1. - •- r , . , >. I , . | . M . 
( •„ r I. A'>> • 1 .11 -. 1 ,,-A . I in- "ui I , , • I- •, . . • , • • . : ' \ . . . . t • 1" 1 • • • 11. , > 1 • • 1 .' ' " . r , | i r , i... • . ii , , . . • ' • ' L u l l •.,,11 • 1 • 1 - ' »li r 
Cu I'l •* * - 1 ' . •• - - : • v " , l . , - • • . ' , •* .,,1 ,. • , J . , 1 . ' 
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C O R E L A B O R A T O R I E S . I N C . 

IVtwu' i im Iu'-•. Hi i ' Jin^'tna-im;; 

D A L L A S . T £ \ A 5 

CORE A.NALVS1S RESULTS 

VAL K. RESLS & ASSOCIATES 

BETTY C # 1-31 

WILDCAT 

RIO ARK IB A 5.,... NEW MEX, 

i onn.itt' ni 

( HIT T , j-L' 

6??1 DF 

GALLUP l • 

DIAMOND C&NV. 1 ),.,.-

OIL EMULSION MID A n : i 

,.SDC 31 T24K R7W 

AF-3-1564 
- - / - /V . 
W > ' OA. 

r « l » » * f » r O M l f j •* 1 " * • f " •* 1 

Litl io|(i j ; icaI Ahlj ies ial inns 

M U ^ e t W r C E T 
M I L L I L 5 A » ' " > S 

P I H r r v i 

Pr R 11 

c n . 
T . T V 

W i ' E 

50 5583-84 0.10 6 .1 11,5 81.9 
51 84-85 0.31 6,2 8 .5 33.9 
52 85-8$ 0.02 6 .1 11 ,5 78c-9 
53 86-87 0,02 3.9 12.8 79.6 
54 87-88 0 .01 5,9 11 ,8 81.2 
55 88-89 0.40 8,2 22 .0 53.7 
56 89-90 0o l0 24 .4 51 -0 
57 =0-91 0.,02 U.J 22..9 41-6 
5« 91-92 0.07 1 4 . 1 20.5 26 ,2 
59 92-93 0.29 13.5 20 ,7 25,2 
60 93-94 0.06 11 .6 23=2 31,0 
61 94-95 0.07 10,9 27.5 37.6 
62 95-96 0,29 10,9 24 .7 37:6 
63 96-97 O . O l 9.3 30 .1 4c J 
64 97-98 0.06 9,3 25 .7 4 3.4 
65 98-99 • 0,04 9,6 :.'5c0 .',5.8 
66 5599-5600 0.02 7,6 .".3,4 68,5 
67 56OO-01 0 .^7 6.7 •> ^ :-5 2 
68 01-02 0 .04 2.,9 24 .0 43.2 
69 02-03 '•O.Ol 6 .1 14.3 73-9 

70 5612-13 0o09 13 .9 33.8 20.2 
71 13-14 0.70 ] 0 „ 4 2C.0 11 .5 
72 14-15 0,02 6=4 4.3.7 37.6 
73 15-16 -O.Ol 4 . 1 1 7 . 1 56,0 
74 16-17 0 .09 9,0 47 ,7 32.2 
7$ 17-18 0 .11 6,7 46 = 2 37.3 
76 18-19 <0.01 8.9 40.5 40 .5 
7 7 v 19-20 0o03 8.9 40 0 5 45,0 
78 20-21 <0.01 10 .5 36„2 31.4 
79 21-22 0 . 0 3 7. / ; 37,3 / 3 . 6 
80 22-23 •O.Ol 36.3 42,4 
81 23-24 ' 0 . 0 1 7 .6 27 .6 55,2 
82 24-25 C.07 9 .1 31,8 29 .7 
83 2 5-26 OcOl 8.8 34 d 1 7 , 1 
84 26-27 0 .14 9.8 42 .9 25 .5 
85 27-28 0,26 9,9 43 .4 27 .3 
86 28-29 0.03 8o5 36,5 38.8 
87 29-30 <0.01 10c0 38 u 0 31 c0 
88 30-31 0.25 8,4 35c7 38 ,1 
89 31-32 0.02 6.3 33,4 38 0 2 

t i l l * . l l - l " 

- ' • >. " f i r - - o i H I * * ; 

• i t i ' m . p i r n n r« i - . 
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.1-1.1 1 . ! 

• , . . i l t > . , - *i •:?•;• t i t 
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CORE L A B O R A T O R I E S . Ir-c V I 

O A L L A S , T E . X A S 

CORE ANALYSIS RESULTS 

VAL R. REESE < ~ I - I ' l ic r-"-,"— - >y.* 

VC'dl 5 E n i C g 1 -33 < '-.r. i v , - . r ~ * v* ,r. r rvv .i .. » 1 0 / rj(s\ 
: - - I s . - - ' <*m 

3-ici.l „ _ WiLICAT IV • i i.„.i OIL SMULS 10N MUD A:MIV<K DEPPE 

County " RIO ARRIBA _ St,.,NFW HEX. I ! . - . 6991 EF 1. ,..-;on SEC J l r."4H twW 

Liiholouicn! Abbreviations 

* « > W 

r n ' . c ; . r " t " » * t " r u e 
* n * , * I , " i 1 . 0 1 ; . ' o s s 

s i > * . . • > » . - » ^ 1 ^ i * ; * t . c w, *. 1 

r i [ C u A H ( . - - * * . U C * . " • . 
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C O R E L A B O R A T O R I E S . INC. 

'"' Petroleum Reservoir ^ " ^ ' n R F C E l V E D JUN 0 1 1981PaSe N o ~ 
- DALLAS. TEXAS 

1 K (Gp. 

"/f f ipi j iV. 

r : - id LTbrc'ok-G&lluT;" Ext . 
f-ntmry San Juan ^ e N.M. 

Drilling -Fluid. W.3. "Mud 

-Lithological Abbreviations 
I M A C C - I M 
C t M l . l H 

M V . O M I T I . M U 
C M c a r - C M 
t V * f l U M ' « T f 

C O N t k O M K I A T I . C O M * 
• A N D Y • S O Y 
I M A L Y • I M T 
U H T - L M T 

M C O f U M . M C O 
C j t T S T A L U M C - X L M 

A I N - 4 R N 
« « A M U L A K . « I I N U 

• R A T • S T 
V U 4 4 Y . V « T 

'*Aeruii io>/fAe 
L A M I N A T I O N * LAM 
• TT LOL( T IC • ATT 

S L j t M T L T * S l 
T I K T . V / 
W I T M . w / 

O l r l K P C R M . A « I ( . I T T M H O S I T T 
K M I O U A L S A T U R A T I O N 

•»€« C « N T POWf U M r U D I S C X I P T I O N 

r t i T 
M I L L I D A K C T I 

H H C S M T O i l . 
T O T A U 
WATTUt 

AHO KCMAUKS 

CONVENTIONAL ANALYSIS-WITH BOYLE* S LAW 

HELIUM POROSITY AND GRAIN DENSITY 

; 1 5321-22 £7 (u»<.*^ S.h i+o.5 27 .0 2.65 .SD-BRN, v f 
'. 2 5322-23 "•0.03 5 . 1 27.2 18 .2 2.65 SD-BRN,vf 
• 3 5323-2U. 0 .01 i i . i 38.0 32.0 2.67 SD-BRN,vf 

k 532L-25 0 .01 1.9 2 3 . 1 53.8 2.66 SD-GRY,vf 
5 5325-26 1.6 20.8 50.0 2.65 SD-GRY,vf 
6 5326-27 0.85 2 .0 21.7 2 6 . 1 2.67 SD-GRY,vf 

' 7 5327- 28 
5328- 29 

< 0 . 0 1 1.5 20.8 58.3 2.68 SD-GRY,vf 
8 

5327- 28 
5328- 29 < 0 . 0 1 - 2 . 0 21 .2 63 .6 2.66 SD-GRY,vf 

9 5329- 30 
5330- 31 

0.05 1.8 19.2 53.8 2.66 SD-GRY,vf 
10 

5329- 30 
5330- 31 < 0 . 0 1 2.2 TO !• c 8 . 3 -2.66 

11 c '^31-' 32 O.Cli 1.9 2"*. 1 63-3 2.66 SD-GRY,vf 
12 5332-33 0.05 2.5 21.2 63.6 2.66 3D-GRY,vf 
13 5333-3k c.35 3 . 1 2k . 3 51.k 2.66 SD-GRY,vf 
l k 533^-35 < 0 . 0 1 2 .2 22.7 k5.5 - 2.65 SD-GRY,vf 
•15 5335-36 -> 2.9 19 .k 50.0 2.65 SD-GRY,vf 
16 5336-37 0 .01 2.8 3 2 . 1 50.0 2.65 SD-GRY,.vf 
17 5337- 38 

5338- 39 
0 .11 3.2 39.0 k8.8 2.66 SD-GRY,vf 

,13 
5337- 38 
5338- 39 0.1k 2.9 ILj.0.0 k6.7 2.66 SD-GRY,vf 

19 5339-ko 0.02 2.5 39.0 39.0 2.65 SD-GRY,vf 
'20 53k0-kl 0 .01 2.k 21.7 65.2 2.67 SD-GRY,vf 
21 53U-1--L2 0.11 2.k 50 .0 kO.O 2.66 SD-GRY,vf 
22 53k2-k3 0 .01 2.8 17.2 72.k 2.66 SD-GRY,vf 
23 53k3-kk 0.23 1.8 3 2 . 1 60.7 2.67 SD-GRY,vf 
2k 53kk-k5 0.0k 2.0 23.3 63.3 2.66 SD-GRY,vf 
25 53/4.5-1+6 -x- 2.0 2 6 . k 61.8 2.65 SD-GRY,vf 
26 53k6-k7 0.99 2.6 22.6 67.7 2.65 • SD-GRY,vf 
27 53k7-k8 JJ. 2.2 21.2 69.7 2.66 SD-GRY,vf 
28 53ii8-lj,9 0.06 2-k 23.3 56.7 

5k.8 
2.66 SD-GRY,vf 

29 53k9-50 0 .01 2.2 22.6 
56.7 
5k.8 2.67 SD-GRY,vf 

30 5350-51 0.35 2.0 2k . 3 51.k 2.61 SD-GRY,vf 
31 5351-52 0.01 1.8 30 .k k3.5 2.69 SD-GRY,vf 
32 5352-53 2.9 37.0 53.7 2.58 SD-GRY,vf 
.33 5353-5k i t 1.3 k 2 . 6 k8.9 2.61 SD-GRY,vf 
3k 5351i-55 0 .01 0.9 3k.6 k6.2 2.6k SD-GRY,vf 

135 5355-56 0.0k 1.2 k2 .1 • -k7 .k 2.63 ; SD-GRY,vf 
36 5356-57 0.7 35.9 59.0 2.60 SD-GRY,vf 

gm,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam r 
rrr., shl l?m 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,shl lam 
grn,v/shl lar 
grn,v/shl lam 
grn,w/shl lam 
grn,V/shl lar 
grn,w/shl lain 

The-*! vntrr'es, on tn on« or inters retrmim-i «fe bi»-d o-a-ooser-rsta 



C O R E LABORATORIES. INC. 
Petroleum Reservoir Engineering 

DALLAS. TEXAS 
Page No fL 

CORE ANALYSIS RESULTS 

Veil 

rieid 

AST* GAS Foreman G a l i u m 
Sta'e "o~21 

Lybrook-Gallu-o Ext, 
Cere . ,-M? - ; 

Drilling Fl^d - "W.B. Htfd 
Counh, San Juan—sure N.M. ^ 6 5 9 0 G L r ^ o NWjNE Sec. 32-2LN-8W" 

File a?— j » i C 

. AaaJv-ita " G e t 2 

• * » e . s o 
I M A L I • I N 

Lithological Abbreviations 
0 9 - . O M I T C . O 
C M C . T . C N 

AMMTOMtrC.AMMV 
c e . a L o i i K . A r K . e o N f 
F O . . I L . IPK.OU0 . POOS 

• A N O V . . O V 
• H A l r . O M T 
L I M V . U . T 

r i H C . P N 
MCSIUM.MCO 
C O A . O C . C O K 

C U T I T l L u m . l M 
T R A I N . • * « 
• R A N U I A . . . . M . 

•ROWM • M M 
H A r . o r 

- W i a o T . V T Y 

r . A C T U M K o . p . A e 
( .ANIMATION. 1AM 
• t V L . o l . I T I C . O T T 

O L I O H T L T - . w ' 
V t . T . v / 
W I T H . w / 

M P U t 

. J M M R 

O K P T K 

' i i r 

P E N M l A B l L I T V 
M I L 1 . I O A f t C Y S 

P O R O S I T Y ] 

TO C S N T 

RESIDUAL. SATURATION 

wen C E N T PORE 

TOTAL 
WATER 

GRN, 
DEN, 

• A M U DESCRIPTION 

ANO REMARKS 

37 5357-58 
38 5358-59 
:39 5359-60 
ko 5360-61 
41 5361-62 
lt2 5362-63 
43 5363-6L 
44 5364-65 
45 5365-66 
46 5366-67 
47 5367-68 
48 5368-69 
49 5369-70 
50 5370-71 
51 5371-72 
52 5372-73 
53 5373-74 
54 5374-75 
55 5375-76 
56 5376-77 
57 5377-78 
58 5378-79 

5379-5441 
,59 5441-42 
60 5442-43 
61 5443-44 
62 5444-45 
63 5445-46 
6k 5446-47 
65 5447-48 
66 • 5448-49 
67 5449-50 
68 5450-51 
69 5451-52 
70 5452-53 
71 5453-54 
72 5454-55 
73 5455-56 
74 .-5456-57 

0.20 
0.02 

o.kl 
1.3 
0.16 
0.19 

<0.01 

<0.01 
0.05 

<0.01 

0.01 
0.28 
0.11 

51 
0.19 
5.5 
4.3 
0.19 
0.88 
0.14 
0.0k 
0.28 
0.09 
0.04 
0.01. 

0.8 
0.9 
0.7 
3.9 
0.8 
0.9 
0.8 
1.7 
0.9 
0.6 
0.2 
0.9 
0.8 
2.0 
0.9 
1.3 
-0.6 
(1.8) 
(5.0) 
0.7 
0.8 
(4a) 
(8.4) 
3.2 
6.7 
7.2 
10.5 
7.6 
11.8 
11.6 
5.4 
5.6 
5.7 
3.5 
8.1 
5.2 
2.7 
2.9,. 

42.9 
39.1 
44.4 
41.0 
48.3 
43.5 
41.2 
32.4 
38.9 
35.3 
54.5 
38.9 
53.7 
76.9 
36.8 
44.8 
39.1 
11.1 
44.0 
52.5 
53.8 
17.1 

50.0 
33.3 
31.7 
35.5 
16.9 
32.6 
27.5 
22.9 
21.8 
20.2 
32.7 
27.3 
31.7 
25.0 
16.7" 
13.2_ 

47.6 
43.5 
14.8 
41.0 
43.3 
45.7 
55.9 
56.8 
52.8 
58.8 
18.2 
44.4 
37.0 
7.7 

21.1 
27.6 
47.8 
11.1 
44.0 
35.0 
35.9 
46.3 

38.1 
33.3 
26.0 
24.7 
12.7 
30.3 
15.5 
13.1 
18.2 
8.1 
28.7 
15.6 
27.9 
40.6 
64.3 
55.3. 

2.65 
2.65 
2.62 
2.61 
2.62 
2.65 
2.62 
2.61 
2.61 
2.60 
2.60 
2.60 
2.60 
2.57 
2.66 
2.63 
:2,6k 

2.57 
2.59 

2.72 
2.60 
2.61 
2.6'3 
2.60 
2.62 
2.62 
2.65 
2.64 
2.62 
2.6k 
2.64 
2.65 
2.67 
2.67 

SD-GRY,vf grn,shl lam 
SD-GRY,vf grn,shl lam 
SD-GRY,vf grn,shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY,vf..grn^y/shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY, vf gm,v/shl lam 
SD-GRY,vf.grn,v/shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY,vf grn,shl lam 
SD-GRY,vf grn,shl lam 
SD-GRY,vf grn,shl lam . 
SD-GRY,vf grn,v/shl lam 
SD-GRY,,vf grn,v/shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY,vf grn,v/shl lam 
SD-GRY,vf grn,v/shl lam 
DRILLED 

SD-GRY,vf grn,v/shl 
SD-GRY,vf grn,w/shl 
SD-GRY,vf grn,w/shl 
SD-GRY,vf grn,w/shl 
SD-LT GRY,f grn,sl/shl 
SD-LT GRY,f grn,sl/shl 
SD-LT GRY,f grn,sl/shl 
SD-LT GRY,f fir.i^sl/shl,\ 
SD-LT GRY,f grn,sl/shl 
SD-LT GRY,f grn,sl/shl 
SD-GRY,f grn,w/shl,VP 
SD-GRY,f grn,si/shl,VP 
SD-GRY,vf grn,v/shl 
SD-GRY,vf grn,w/shl . 
SD-GRY,vf grn,w/shl-^j 
SD-GRY,vf. grn,w/shl 

s ""< «« nh.*rv„,r.;, -, .teri.l.' im'nliM ST'the client m whom ,*<, Mr who.. errluwYe »nH consent;,! „ « . 



CORE LABORATORIES. INC. 
Petroleum Reservoir Engineering 

D A L L A S . T E X A S 
Page No.. 

CORE ANALYSIS RESULTS 

x̂vn State .^6-21 
Lvbrcok-Gal lup E x t . 

Core Type Dia» 
Drilling F W W . B . Mud Analysts- Get 2 

Count? San Juan state N.M.- ' Etev6890 GL Tjjcai-ion NW.NS Sec • 32-2kN-6w' 

lltMO • s o 
• M A L I * S H 

Lithological Abbreviations 
B O L C W I T I - O O l , 
C H t I T • C M 
• r r s U M . S J T P 

ANMTONITK • ANMT 
CON COM C H A T S . COM4 
' OSSI I I P CAOV* - r o « a 

S A N D T • S O T 
SHAWT'SMT 
C I M V . L M T 

MCOIUM . MCO 
C O A N S C C S C 

C K T i r A l L m i . I L M 
• R A I N . S U M 
< M N U U « < t l N L 

SHOWN . SAM 
• H A T • S T 
V U O O T . V S T 

r « A C T U H C O . r H A C 
LAMINATION . LAM 
• T T i . O U T I C . S T T 

St>IS)HT 1»T * I L / 
V S H T . v / 
W I T M . w / 

D E P T H P I R M C A S I L I T T 
M I L L I O A K C r g 

M R O S I T Y 

PCf l C X N T 

• C J l D U A L IATUNATION 
P«H CKNT PCH« 

TOTAL 
WATT* 

GRN, 
DSN. 

S A M P U S D C I C R t P T I O M 

AMD K « M A « K I 

75 
76 
77 
78 
79 
80 
81 
82 
S3 
ek 
85 
86 
87 
88 
89 
90 
91 
92 
93 
9k 
95 
96 
97 
98 
99 

100 
101 
102 
103 
10k 
105 
106 
107 
108 
109 
110 

5457- 58 
5458- 59 
5459- 60 
5460- 61 
5461- 62 
5462- 63 
5463- 64 
5464- 65 
5465- 66 
5466- 67 
5467- 68 
5468- 69 
5469- 7 0 
5470- 71 
5471- 72 
5472- 73 
5473- 74 
5474- 75 
5475- 76 
5476- 77 
5477- 78 
5478- 79 
5479- 80 
5480- 81 
5481- 82 
5482- 83 
5483- 84 
548k-85 
5485-86 
5496-87 

• 5487-88 
5488- 89 
5489- 90 
5490- 91 
5491- 92 
549 2-93 

<0.01 
0.11 
0.05 
0.04 
0.08 
0.18 
0.01 
0.02 

<0.01 
0.01 

<0.01 
<0.01 
<0.01 

0.02 
1.8 

0.03 
<0.01 
<0.01 

0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.10 
0.03 
0.01 
0.02 
0.01 

<0.01 

3.2 11.6 62.8 2.67 SD-GRY,vf 
3.2 10.9 58.7 2.66 SD-GRY,vf 
5.1 3.8 56.6 2.66 SD-GRY,vf 
3.4 11.9 69.0 2.67 SD-GRY,vf 
4.7 11.4 65.9 2.65 SD-GRY,vf 
3.6 11.4 65.9 2.66 SD-GRY,vf 
4.7 3.5 52.6 2.66 SD-GRY,vf 
4.9 4.3 65.3 2.66 SD-GRY,vf 
3.2 11.9 61.9 2.67 SD-GRY,vf 
3.6 11.9 6k.3 2.67 SD-GRY,vf 
2.1 15.2 63.6 2.66 SD-GRY,vf 
2.1 17.1 56.1 2.66 SD-GRY, vf 
3.1 _ 6.5 67.7 2.66 SD-GRY,vf 
1.6 14.7 67.6 2.65 "SD-GRY,vf 
1.2 21.9 65.6 2.64 SD-DK..GRY, 
3.0 9.6 42.3 2.63 3D-DK GRY, 
2.0 16.3 k6.5 - 2.64 -SD-DK -GRY, 
1.1 17.5 52.5 2.66 SD-DK GRY, 
1.4 20.8 62.5 2.66 SD-DK GRY, 
2-3 23.3 56.7 2.67 SD-DK GRY, 
1.2 31.0 48.3 2.6k SD-DK GRY, 
3.3 21.9 65.6 2.67 SD-DK GRY, 
3.1 13.9 69.4 2.67 SD-DK GRY, 
2.5 20.6 55.9 2.67 SD-DK GRY, 
2.9 16.7 50.0 2.66 SD-DK GRY, 
2.6 ^17.5 57.5 2.66.._ SD-DK GRY, 
2.2 18.k 60.5 2.66 SD-DK GRY, 
1.9 18.4 60.5 2.65 SD-DK GRY, 
2.4 20.0 54.3 2.66 SD-DK GRY, 
2.6 19.4 58.3 2.66 SD-DK GRY, 
4.3 5.5 44.4 2.65 SD-GRY,vf 
4.0 10.9 56.5 2.65 SD-GRY,vf 
4.2 11.4 54.5 2.65 SD-GRY,vf 
3.8 5.6 61.1 2.65 SD-GRY,vf 
2.7 11.6 51.2 2.65 SD-GRY,vf 
2.3 20.0 54.3 2.67 SD-DK GRY, 

grnVw/ahl 
grn,w/shl 
grn,w/shl 
grn,w/shl 
grn,w/shl 
grn,w/shl 
grn, w/ shl 
grn,w/shl 
grn,v/shl 
grn,w/shl 
grn,w/shl 
grn,w/shl 
grn,w/shl 
grn,v/shl,VP 
vf grn,w/shl 
vf grn,w/shl 
vf-grn, w/shl. 
vf grn,w/shl 
vf grn, w/shl 
vf grn,w/shi 
vf grn,w/shl 
vf grn,w/shl 
vf grn,w/3hl 
vf grn,w/shl 
vf grn,w/shl 
vf grn,vr/shl 
vf grn,w/shl 
vf grn,w/shl 
vf grn,w/shl 
vf grn,w/shl 
grn,w/shl 
grn,w/shl 
grn,w/shl 
grn,w/shl 
grn.w/shl 
vf grn,w/shl 
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e S T B T A L 4 . I N K . Z L M 
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• •OWN . SUN 
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SLISHTLY-SL/ 
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P E R C E N T P O R E GR . S A M P L E D E S C R I P T I O N 

< u m u r c i T 
M l L L I O A H C T S 

P E R C X N T | T O T A L 
1 W A T E R DEN. ANO R E M A R K S 

5493-94 0.01 3.4 17.9 48.7 2.67 
112 5494- 95 

5495- 96 
0.03 - —. ^ 13.5 56.8 2.67 

13 
5494- 95 
5495- 96 <0.01 2.3 12.5 52.5 2.65 

14 5496-97 0.02 3.4 10.9 56.6 2.65 
115 5497-98 <0.01 2.4 13.2 57.9 2.66 
'16 5498-99 0.06 4.6 36.4 25.0 2.65 

17 5499-5500 0.02 5-2 47.1 26.5 2.63 
118 55oo-oi 0.02 5.3 45.7 28.6 2.63 
U 9 5501-01.5 0.02 5.3 57.4 29.4 2.63 

SD-DK GRY,vf 
SD-DK GRY,vf 
SD-DK GRY,vf 
SD-DK GRY,vf 
SD-DK GRY,vf 
SD-BRN,f grn, 
SD-BRN,f grn, 
SD-BRN,f grn, 
SD-BRN,f grn, 

^rn,v/shl 
grn,v/shl 
grn,w/shl 
grn,w/shl 
grn,w/shl 
sl/shl 
s l / s h l 
s l / s h l 
sl/shl,VP 

* SAMPLE NOT SUITABLE FOR ANALYSIS 

V? VERTICAL FRACTURE 

() B.L. POROSITY NOT SUITABLE, SUMMATION OF FLUIDS POROSITY USED 

PIPE DOPE ON CORE #1 (5321-5379) 





PRGMAT : P r o d u c t i o n Data A n a l y s i s and H i s t o r y Matching Program 

Operator : 3QQ, INCORPORATED 

-Jell Name: DUNN #10 

Locat i o n : RIO ARRIBA,' NEW MEX ICO 

Format i or,: LYBROOK GALLUP/GRANEPOS 

R e s e r v o i r model: SINGLE POROSITY, FINITE AREA 
****** P e r m e a b i l i t y i s e s t i m a t e d ****** 
****** S k i n i s e s t i m a t e d . ****** 
****** Area i s e s t i m a t e d ****** 

I n i t i a l Parameter E s t i m a t e s 

P e r m e a b i l i t y (md) ,0500 
T o t a l p o r o s i t y ( f r a c t i o n ) .0990 
Skin -5.00 
Drainage area ( a c r e ; 30.00 

Well Data and R e s e r v o i r P r o p e r t i e s 

Net pay ( f t ) 35.0 
Wel l b o r e r a d i u s ( f t ) .5300 
I n i t i a l p r e s s u r e ( p s i a ) 1635=0 
Fl o w i n g BHP ( p s i a ) 730.0 
Ke se r v o i r t amper a t ur e (d eg F) 153.0 
Wat gas g r a v i t y ( A i r = l ) .7400 
Water s a t u r a t i o n ( f r a c t i o n ) .3700 
Water c o m p r e s s i b i l i t y ( 1 / p s i ) - .3600E-05 
F o r m a t i o n c o m p r e s s i b i l i t y ( 1 / p s i ) . .4000E-05 

F i n a l E s t i m a t e s used i n Match 

P e r m e a b i l i t y (md) 
T o t a l p o r o s i t y ( f r a c t i o n ) 
S k i n 
Drainage area ( a c r e ) 

.0131 

. 0990 
-3.61 
33.89 

Number o f i t e r a t i o n s 7 
Sum o f squared r e s i d u a l s .33937E+06 
C o r r e l a t i o n c o e f f i c i e n t .3193 
T e r m i n a t i o n t o l e r a n c e f a c t o r 1.000 
O r i g i n a l gas i n p l a c e (Mscf) .593SE+06 
F r a c t i o n o r i g i n a l gas produced (7.) 39.71 

EXHIBIT 9a 



z . - 5 . - 1 . s -
~ i ~ = --• >:-r--

i- - -r-

(3 = ; 

4 . OOOO 1053.0 
35,OOO 3514.0 
65.OOO 13185. 
96.OOO 17059. 
136.00 31493. 
157,00 34S00. 
1 S3,00 37399, 
316.00 31149. 
347.00 34731, 
377.00 37938. 
303.00 40571 . 
333 ,00 43356. 
36?,00 46139. 
400.00 43S89, 
H - o , UO 51470. 
4o:.. oo 54317. 
491,00 56602. 
5E3.00 59199. 
553.00 61616. 
531.00 64023. 
612.00 6655c: • 
642.00 68847. 
673.00 71333. 
703.00 73687. 
734.00 75977. 
765,00 73401. 
795.00 80814. 
336.00 33323. 
856.00 85483. 
3S7,00 37978. 
913.00 90372. 
946.00 93631. 
977.00 95186. 
1007.0 97090, 
1033.0 99347. 
1063,0 .10140E+06 
1099.0 .10366E+06 
1130.0 .10602E+06 
1160 .0 .10S23E+06 
1191.0 .11020E+06 
1331 .0 .111S0E+06 
1353.0 .11331E+06 
1333 .0 .11604E+06 
1311 .0 .11801E+06 
1343.0 .12019E+06 
1373.0 .12229E+06 
1403 .0 .12457E+06 
1433.0 .12661E+06 
1464.0 .12369E+06 
1495.0 .13061E+06 
1535.0 .13270E+06 
1356.0 .13433E+06 



: 6:7.0 .13903E-06 
1 6—3 . 0 .1-10-E-C6 
: 6 ""6,o = 14P33E--06 
1707.0 . 1--7£E*06 
17b / . 'J .14e31E+06 
1768.0 .1439EE+06 
179=.0 .15081E+06 
18S9.0 .1530SE+06 
1360.0 .15503E+06 
1390.0 .15684E+06 
1931.0 .15343E+06 
1951.0 .15977E+06 
1983.0 .16133E+06 
3013 .0 .16294E+06 
3041 .0 .16448E+06 
E07S .0 .16584E+06 
3103.0 .16726E+06 
2133 . 0 .16878E+06 
3163.0 .17022E+06 
3194.0 .17169E+06 
3335.0 .17319E-06 
8355.0 .174S4E+06 
3336.0 .17645E+06 
E316 . 0 .1777EE+06 



ANALYSIS RESULTS 

C a . c u i a t e c ^b = = - -vec Ca i c _i i a 
Z 1 a : -1 ve T.r~ ..la = F'S'" Ave-ag 

• 1 me F " o c u c : i o n F r o cue ~ i o 'H c •"" r o r S a t e 
iD = v ) u i s c f ) >.) i M s c f / 

4 .0 1539.5 1033.0 43 , d 1J 8 4 ^ , :o 

35 .0 6916.3 3514.0 -13 . 76 146,56 
65 . 0 11074. 13185. -16 .01 128.94 
96 .0 14970. 17059, -12 ,24 121,10 

136,0 13533. 3 1 4 9 3 . -13 . 34 115.56 
157,0 3 3 0 4 1 . 2 4 800. - 1 1 .12 111,42 
133,0 3 5 4 4 5 , 2 7 3 9 9 . -8 ,80 103.22 
E1 6 . 0 3 8 4 4 1 . 3 1 1 4 9 . -3 .69 105.87 
347 ,0 31637 . 3 4 7 3 1 . -8 ,77 103.67 
377, 0 3 4 7 6 7 . 3 7 9 2 3 , -3 , 34 101.32 
303 .0 37394. 4 0 5 7 1 , -6 , 60 100, 13 
333, 0 40 3 7 3 . 4 3 3 5 6 . —3 <—< - — l 

» / ZZi '=3.637 
36? ,0 4 3 9 0 4 , 4 6 1 3 9 . , 95 9~,312 
400 0 -=.3~-f . H-S859 , — . 08 95.376 
430 ,0 4-743, 51470 , -3 ,35 94.a43 

46 1 , 0 5 8 6 5 9 , 5^217, -3 . 87 93,433 
491 ,0 55 4 4 3 , 5 6 6 0 2 . —3 , 05 93.393 
533,0 5 8 3 3 3 , 5 9 1 9 9 , - 1 , ZJ ZJ 9 1 . 1 6 1 
553. 0 61 0 8 7 . 6 1 6 1 6 , - ,36 90.055 
53 1 .0 6 3 5 9 3 . 6 4 0 2 8 , - ,68 39,079 
613, 0 66 3 3 3 . 6 6 5 5 8 , - .33 33.080 
643. 0 6 3 9 5 6 . 6 8 3 4 7 , ,16 87.015 
673 ,0 7 1 6 3 4 . •7 1238, , 56 85,?96 
703, 0 741--6. 7 3 6 2 7 . 85,026 
734 ,0 76 3 1 4 . 7 5 9 7 7 , 1 . 10 8 4 . 0 4 1 
765.0 7 9 4 0 1 . 7 8 4 0 1 . 1 ,28 8 3 . 0 7 1 
795.0 3 1 3 7 6 . 8 0 3 1 4 . 1 .31 62.148 
836. 0 3 4 4 0 5 . 8 3 2 2 3 . 1 ,41 81.207 
856.0 8 6 8 3 6 . 3 5 4 8 3 . 1 .57 80.310 
887.0 8 9 3 9 8 . 8 7 9 7 3 . 1 . 50 79.397 
9 18 . 0 91 7 4 3 . 9 0 3 7 2 . 1 .32 78.497 
946. 0 9 3 9 3 8 . 9 2 6 2 1 . 1 .41 77.695 
977,0 9 6 3 3 0 . 9 5 1 3 6 . 1 . 19 76.319 

1007.0 9 8 6 1 0 . 97090. 1 . c>7 75.983 
1038.0 .10095E+06 9 9 3 4 7 . 1 . 61 7 5 , 1 3 1 
1068.0 .10319E+06 . 10140E+06 1 .76 74.318 
109? . 0 .10543E+06 . 10366E+06 1 .75 73.489 
1130 - 0 .10774E+06 .10602E+06 1 .62 72.672 
1160 . 0 .10991E+06 .10323E+06 i . .55 7 1 . 3 9 1 
1191.0 .11E1EE+06 .11020E+06 1 . 74 71.095 
1331.0 ,11434E+06 .11130E+06 2. . 19 70.335 
1353.0 .11641E+06 .11381E+06 t r .28 6?.560 
1383,0 .11S55E+06 .11604E+06 3 . 17 68.796 
1311 .0 .13047E+06 .11801E+06 3 , 03 68, 1 14 
1343.0 .12257E+06 .12019E+06 1 .97 67.369 
1373.0 .1E453E+06 .12229E+06 1 .87 66.656 
1403.0 .1E663E+06 .12457E+06 1 .65 6 5 , 9 3 1 
1433.0 .1E860E+06 .12661E+06 1 .57 65.238 
1-64,0 .13061E+06 .12369E+06 1 .4? 64.532 
1- -5 .0 .13359E+06 - .13061E+06 1 .52 63.835 
1535.0 .13450E+06 .13270E+06 1 . 36 63,169 



1538 . 0 .13331E+06 ,13701E+06 .95 61 .343 

1617 . 0 ,140EEE+06 .13903E+06 .85 61 . 133 
1643 . 0 .14E10E+06 .14104E+06 .76 60 . 530 

1676 . o .14379E+06 .14233E+06 .67 5? . 949 

. 0 ,i4£c4E+06 .14473E+06 . o3 3'- .313 

•-
i £."7ii.fiE— 06 ,14i8 i E - 0 6 .41 — . 709 

, 0 .149S1E-06 . 1 i*39£E+06 . £0 53 . 039 

, 0 .15095E-06 . 15081E-06 .0 = 3~ .496 

158? . o ,1537EE-06 . 15308E-06 -.£4 36 .891 
i860 . 0 .1544-7E-06 .15503E+06 - .36 56 . 393 
139 0 . 0 . 15ol5E+06 .13634E-06 -.44 w w ~7 

1931 .0 .15787E+06 .1584EE+06 —. 35 55 . 138 
1951 . 0 .15953E+06 .15977E+06 -.16 54 .581 
1933 . 0 .161S0E+06 .16133E+06 -. 08 54 , 011 
3013 . Ci .16387E+06 .16394E+06 - .04 53 .448 
3041 . 0 .16435E+06 .16448E+06 -. 07 53 .946 
3073 .0 .16599E+06 .16534E+06 .09 53 .395 
31 03 .0 .16755E+06 .167E6E+06 . 17 51 . 361 
3133 .0 .16915E+06 .1637SE+06 . 33 51 .386 
3163 . 0 .17068E+06 .170E3E+06 .37 50 .815 
3184 .0 .17335E+06 .17169E+06 .33 50 .393 
3335 . 0 .17380E-06 .17319E+06 . 35 49 .778 
3355 .0 .17539E+06 .17434E+06 .36 49 .387 
E386 . 0 .17631E+06 ,17645E+06 ,81 48 .785 
3316 . 0 .17336E+06 .17773E+06 .31 43 . 306 





PROMAT : P r o d u c t i o n Data A n a l y s i s and H i s t o r y Matching Program 

Operator : SCO, INCORPORATED 

Weil Name: DUNN #11 

L o c a t i o n : RIO ARRIBA, NEW MEXICO 

Formation: LYBROOK GALLUP/GRANERQS 

R e s e r v o i r model: SINGLE POROSITY, FINITE AREA 
****** P e r m e a b i l i t y i s e s t i m a t e d ****** 
****** S k i n i s e s t i m a t e d ****** 
****** Area i s e s t i m a t e d ****** 

I n i t i a l Parameter E s t i m a t e s 

P e r m e a b i l i t y (md) ,0500 
T o t a l p o r o s i t y ( f r a c t i o n ) .0990 
Skin --5,00 
Drainage area ( a c r e ) 30,00 

Weil Da t a and Heservo i r Fr oper t i ss 

Net pay ( f t ) 35.0 
We l l b o r e r a d i u s ( f t ) ,5300 
I n i t i a l p r e s s u r e ( p s i a ) 1635.0 
F l o w i n g BHP ( p s i a ) 750,0 
R e s e r v o i r t e m p e r a t u r e (deg F) 153.0 
Wet gas g r a v i t y ( A i r = l ) .7400 
Water s a t u r a t i o n ( f r a c t i o n ) .3700 
Water c o m p r e s s i b i l i t y ( 1 / p s i ) .3600E-05 
F o r m a t i o n c o m p r e s s i b i l i t y ( 1 / p s i ) .4000E-05 

F i n a 1 Est imatt used i n Match 

P e r m e a d i 1 i t y und) 
T o t a l p o r o s i t y ( f r a c t i o n ) 
S k i n 
Drainage area ( a c r e ) 

. 0356 
, 0990 
-4 . 30 
40 . 06 

Number o f i t e r a t i o n s 5 
Sum o f squared r e s i d u a l s .11153E+07 
C o r r e l a t i o n c o e f f i c i e n t .7398 
Term i nat i. on t o 1 erance f ac t o r 1 . 000 
O r i g i n a l gas i n p l a c e (Mscf) . 1047E+07 
F r a c t i o n o r i g i n a l gas produced (%) 87.88 

EXHIBIT 9b 



INPUT PRODUCTION DATA 

C. - . _ l a t i -/ = 
T i me Pro d u c t i c n 

(Day^ <Msc-> 

i 6,ooo 6072.0 
46,OOO 17232, 
77.OOO 26577. 
107.00 3 2 3 6 4 , 
138.00 3 7 5 4 3 , 
169.00 4193.- . 
197,00 46538, 
823.00 51606, 
858,00 5 6 1 3 1 , 
289.00 60652. 
319.00 65400. 
350.00 70236. 
381.00 74855. 
11 ., 00 79857, 

44 2,00 33953, 
472.00 83016. 
503.00 92444. 
534.00 96664. 
562,00 =10079E+06 
593,00 . 10511E-K>6 
623.00 .10903E+06 
654,00 ,11312E+06 
684,00 ,1:721E+06 
715.00 .12123E+06 
746,00 .12537E+06 
776,00 .12950E+06 
807.00 .13362E-06 
837.00 .13746E+06 
868.00 ,1^173E+06 
899.00 .14581E+06 
927.00 .14964E+06 
958.00 .15401E+06 
983.00 .15786E+06 
1019 . 0 .16112E+06 
1049.0 ,16465E+06 
1080 . 0 .16351E+06 
1111.0 .17254E+06 
1141.0 .17631E+06 
1172 . 0 .17969E+06 
1202.0 .18242E+06 
1233.0 .18604E+06 
1264.0 .139S3E+06 
1292 ,0 .19322E+06 
1323,0 .19694E+06 
1353.0 .20054E+06 
1334 .0 .20443E+06 
1414.0 .20794E+06 
1445.0 •21148E+06 
1476.0 .21477E+06 
1506.0 .21332E+06 
1537.0 .22206E+06 



1657.0 .23562E+06 
1638.0 ,23S87E+06 
1718.0 .24242E+06 
1749.0 .24601E+06 
1779.0 .24924E+06 
1810.0 .25314E+06 

— 0 ,236472-06 
' " . o . 23°33E-:-06 
1908.0 . 26229E+06 
1932.0 .26459E+06 
1963.0 •26724E+06 
1994.0 . 26998E+06 
8022.0 .27261E+06 
2053.0 .27493E+06 
2083.0 .27737E+06 
3114.0 .27997E+06 
3144.0 .2S243E+06 
8175.0 .23494E+06 
3206.0 .23752E+06 
2236.0 .23S30E+06 
2267.0 .29023E+06 
2297.0 .291S7E+06 



I-l i MI—, i _ T O 1 O r\C3L'L I O 

C a l c u l a t e d Observed C a l c u l a t e d 
Cumu 1 at ive Cumulative Percent Averaae 

Time Produc~ i o n F r o d u c t i o n E r r o r Rate 
< Dav) <Mscf) (Mecf; (7.) (Mscf/D) 

16 . 0 7172.9 6072.0 18 . 13 303 .65 
46 .0 14930. 17282. — i O .61 234 .29 
TT , 0 21 8 1 2 , 2 6 5 7 7 . -17 .93 209 .72 

107.0 2 7 9 0 1 , 3 2 8 6 4 , -15 . 10 196 ,25 
13S . 0 33 8 3 9 , 3 7 5 4 3 . —9 .87 136 .34 
169.0 39523. 4 1 9 3 6 . -5 ,75 •t n n 

1 / "7 . 90 
197.0 4 4 4 9 1 , 4 6 5 3 8 . -4 .40 174 .96 
SES.O 49 8 4 5 , 5 1 6 0 6 . -3 , 41 170 .43 
253 .0 5490 5 , 5 6 1 3 1 . -8 . 13 166 .34 
239,0 6 0 0 3 7 . 6 0 6 5 2 . - 1 , 03 163 . 60 
319.0 64894. 6 5 4 0 0 . - r - j r - j 

„ / / 160 .35 
35 . 0 698 4 0 . 7 0 2 3 6 , - . 56 158 . 29 
331 .0 .-• ••—> , -i 

/ -+ / 1 L , 7 <*d5b, - , 19 . 96 
4 1 1 . O 7 Q;=| p :~! r*. ; cr >—; 

/ 7 r ._t / 3 . i a 153 .83 
442 .0 B4(.>97 . S3953, . 17 151 . 36 
472,0 3 8 6 2 5 , 8 8 0 1 6 . . 6 V 150 . 01 
503.0 9 3 2 4 7 , V2'-+4£*. 148 , 19 
53 4. J '7'7814, : ~ i / / / /. 

7 0 0 0 t , 1 , 19 146 . 44 
562 ,0 . 10189E-1-06 , 10'079E+06 1 . 10 1 44 . 92 
593.0 .10636E+06 . 10511E+06 1 , 19 143 •—̂  — i 

a i -_J 

623,0 .11063E+06 .10903E+06 1 = 47 141 .73 
654. O .. 11500E+06 .1131SE+06 1 . 67 140 , <—t 

3 i . / 

634 .0 .11919E-06 .11721E+06 •\ 
1 . 69 138 , O 7 

715.0 ,12123E+06 1 ,84 137 , 80 
746 ,0 . 13769E+06 .12537E+06 1 . 86 , 73 
776.0 .13174E+06 .12950E+06 1 134 ,33 
307 .0 .13539E+06 .13362E+06 1 .70 138 .92 
837.0 .13985E+06 .13746E+06 1 . 74 131 .56 
363 .0 .14391E+06 .14173E+06 1 . 54 130> . 19 
899.0 .14793E+06 .14531E+06 1 .45 183 .33 
987.0 .15153E+06 ,14964E+06 1 .26 137 .62 
n c n 
7 •_' O . '•J .15545E+06 .15401E+06 .93 136 . 30 
988 .0 .15938E+08 .15726E+06 1 .25 1 C J .04 

101 9 . 0 ,16308E+06 .16112E+06 H 
i . .21 123 •-7 rrr 

104? . 0 .16677E+06 .16465E+06 1 . 89 122 .52 
1080,0 .17055E+06 .16351E+06 1 .21 121 . 27 
1111.0 .17489E+06 .17254E+06 X . 02 120 . 03 
1141.0 .17787E+06 .17631E+06 .89 118 . d v j 

1172.0 .13154E+06 .17969E+06 1 .03 1 17 . 65 
1202,0 .18505E+06 ,18242E+06 1 .45 116 .49 
1233.0 .13365E+06 .18604E+06 1 , 40 1 15 .32 
1264.0 .19220E+06 ,18983E+06 1 , 2 i j 114 . 16 
1292.0 .19538E+06 .19322E+06 1 . 12 1 13 . 12 
1323.0 .19S87E+06 .19694E+06 .98 11 1 .99 
1353.0 .202222+06 .20054E+06 .84 1 10 .90 
1384.0 .20564E+06 .20443E+06 .59 109 ,79 
1414.0 .20392E+06 .20794E+06 .47 108 .74 
1445.0 •21227E+06 .21148E+06 .37 107 . 65 
1476.0 .21559E+06 .21477E+06 .38 106 .59 
1506.0 .21377E+06 .21832E+06 .21 105 cr >—J 

. -J / 



1 6 2 8 . 0 . 2 3 1 5 1 E + 0 6 . 2 3 2 5 5 E + 0 6 - . 4 5 1 0 1 . 5 0 
1 6 5 7 . 0 . 2 3 4 3 4 E + 0 6 . 2 3 5 6 2 E + 0 6 - . 5 4 1 0 0 . 6 1 
1 6 3 S . 0 . 2 3 7 4 4 E + 0 6 . 2 3 S S 7 E + 0 6 - . 60 9 9 . 6 2 2 
1 7 1 3 , 0 . 2 4 0 4 1 E + 0 6 . 2 4 2 4 2 E + 0 6 - . 3 3 9 3 . 6 3 0 
1749 . 0 . 2 4 3 4 6 E + 0 6 . 2 4 6 0 1 E - 0 6 1 . 04 9 7 . 7 2 0 
1 7 7 9 . 0 , 2 4 6 3 8 E + 0 6 . 24-924E+06 - 1 . 15 9 6 . 3 0 2 

— —. — ^ , — 
I b 1(.' . . C v O J . 4 c — 0 6 ~ - 7 . •—•12 w 

• 2Z-~~. ZZ. -Z 7JL — !. O 
!~! A w 7 I—' — ,j. — 1 . 62 —" -li. _ ^— 

1371.0 . 2 5 5 1 6 2 - 0 6 . 2 w= 9 5 £ E—•• j 6 - 1 , 70 9 4 . 0 5 3 
1 9 0 S . 0 . 2 3 2 0 6 2 - ^ 0 6 . 2 6 2 2 9 E * 0 6 4 

, O i 9 3 . 1 4 P 
1 9 3 3 . 0 . 260342^ -06 . 2 6 4 5 9 E + 0 6 H 

— J. 4~ 9 2 . 2 8 3 
l'=?63 . 0 . S 6 3 6 9 E + 0 6 . 2 6 7 2 4 E + U 6 J. . 33 9 1 . 3 9 9 
1 9 9 4 . 0 . 2 6 6 5 1 E + 0 6 . 2 6 9 9 3 E + 0 6 - 1 . 2 9 9 0 . 5 2 6 
3 0 3 3 . 0 . 2 6 9 0 3 E + 0 6 . 2 7 2 6 1 E + 0 6 - 1 . 31 . 8 9 . 7 4 6 
3 0 5 3 . 0 . 2 7 1 8 0 E + 0 6 . 2 7 4 9 3 E + 0 6 - 1 . 14 8 8 . 8 9 8 
3033 . 0 . 2 7 4 4 5 E + 0 6 . 2 7 7 3 7 E + 0 6 — 1 . 05 r~i /"•. *~t L 

a o , i 6 
3 1 1 4 . 0 . E 7 7 1 7 E + 0 6 . 2 7 9 9 7 E + 0 6 -1. , 00 8 7 , 8 4 2 
3 1 4 4 . 0 . 3 7 9 7 3 E + 0 6 . 2 8 2 4 3 E + 0 6 - . 9 4 8 6 . 4 4 4 
3 1 7 5 . 0 . 2 3 2 4 4 E + 0 6 . 2 8 4 9 4 E + 0 6 - . 8 8 3 5 . 6 3 0 
3306 . 0 . 2 3 5 0 9 E + 0 6 . 2 S 7 5 2 E + 0 6 - . 3 5 3 4 . 8 3 0 
3 3 3 6 . 0 . 2 S 7 6 2 E + 0 6 . 2 3 3 S 0 E + 0 6 . 4 1 3 4 . 0 5 3 
£ 3 6 7 , 0 . 2 9 0 2 1 E + 0 6 . 2 9 0 2 3 E + 0 6 - . 0 1 3 3 . 2 6 9 
£ 2 9 7 . 0 . 2 9 2 7 0 E + 0 6 . 2 9 1 S 7 E + 0 6 . 2 9 3 2 . 5 1 4 
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EXHIBIT 10 
DARCY PERMEABILITY 



PERMEABILITY ESTIMATION FROM CURRENT PRODUCTION DATA 
LYBRDDK TIBHT FORMATION AREA 
Darcv's La* Estimates 

RES PRES 
LEASE WELL SECTION TOWNSHIP RANGE PSIA 

RINCON 5Y 5 23 6 1400 
CELC1US 1 14 23 6 1400 
STATE 16 2 16 23 6 1400 
QUINELLA 1 31 23 6 1300 
RINCON 13 1 23 7 1400 
BETTY B 2 15 23 7 1400 
FED B 22 22 23 1400 
FED B 6 27 23 7 1400 
FED C 2 31 23 7 1400 
RINCON 1 30 24 1300 
RINCON 9 31 24 6 1400 
S GULTCH 2 B 24 7 1400 
EGU 23 17 24 7 1300 
EGU 20 18 24 7 1300 
EGU 22 18 24 7 1300 
BETTY C 31-2 31 24 7 1300 
RINCON 15 35 24 7 1400 
STRANBERR 1 3 24 B 1400 
EGU 21 13 24 B 1300 
SMITH 5 13 24 8 1300 
P. RANCH 1 21 24 8 1400 

AVERAGE DARCY METHOD PERMEABILITY: 

PAY FRAC LENGTH FRAC q aas PERMEABILITY 

•t) (-Feet) SKIN (MCFD) (nillidarcys) 

42 BOO -7.71 60 0.00233 
40 350 -6.BB 15 0.00234 
46 510 -7.26 27 0.00243 
30 190 -6.27 59 0.02201 
42 480 -7.20 85 0.00906 
50 440 -7.11 84 0.00833 
32 588 -7.40 9 0.00094 
48 225 -6.44 20 0.00362 
46 400 -7.01 7 0.00084 
50 440 -7.11 79 0.00910 
30 750 -7.64 200 0.01329 
54 190 -6.27 10 0.00178 
58 380 -6.96 46 0.00532 
46 225 -6.44 42 0.00922 
34 560 -7.35 29 0.00359 
15 475 -7.18 44 0.01545 
28 400 -7.01 96 0.01882 
22 550 -7.33 20 0.00338 
46 275 -6.64 84 0.01607 
62 525 -7.29 78 0.00581 
44 190 -6.27 10 0.00219 

0.00743 

EXHIEIT 10 
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EXHIBIT 12 
PRESSURE BUILD-UP TEST 



BUILD-UP ANALYSIS 

HALLIBURTON SERVICES 
FARMINGTON, NEW MEXICO 

A Halliburton Company 

Customer: COLE PRODUCTION 
Well Description: RINCON 21 

PRESSURE BUILD-UP 
GALLUP PERFS: 543CV-5448' 
MARCH 27, 1991 

NOTICE, THIS REPORT IS BASED ON SOUND ENBINEERIN6 PRACTICES. BUT BECAUSE OF VARIABLE WELL 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 TO NEGLIGENCE OR OTHERWISE 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 NELL CONDITIONS AND OTHER 
INFORMATION WHICH MUST BE RELIED UPON, HALLIBURTON HAKES 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 TO NEGLIGENCE OR OTHERWISE ARISING OUT OF OR IN CONNECTION WITH SUCH DATA, 
CALCULATIONS OR OPINIONS. 



***** INFINITE C 0 N D U S I' Z V 17 Y FRACTURE TYPE CURVE 15 USED 

T I ME i'-'S i UAL ' i'-'i CALC. DATA ERRO R 
HOURS P .1. A PS 1 A % 

0 . 250 12?, 10 131.28 
0 , 500 :i. 34 , 90 135,48 0 , 43 
0 , 750 '} .v',1 i '\ /' (\ 139,12 - 1 . 12 
1 , 000 140,70 142,39 1 , 20 
2 , 000 152.30 ICS,18 0 , 5 
3 , 000 162,SO 161.92 -0 . 54 
4 , 000 j. 69:7 0 169,46 -0 , 14 
? , 000 198,70 198,09 -0 , 31 

10 , 000 202,74 0 , 27 
11,000 20S,00 207 , 14 -•0 . 41 
12.000 210 , 3 0 211.33 0 , 49 

i P. , ooo v •' Tj q j'1, 215,34 0 . 72 
14,000 218 , 5 0 2 J. 9 , 1.8 0 , 31 
15 , 0 0 0 220,SO 222.SS 0 , 94 
16 . 000 22 4.30 226,43 0 , 95 
17,000 V "' (' '' i C'* '• 229,86 1 , 44 
18 , 000 231,20 233,18 0 , 86 
19,000 233,60 236,39 1 . 20 
20,000 237,00 239,51 1 , 06 
26,000 260•20 256,50 -1 , 42 
28 , 000 262,60 261,62 -0 , 37 
30 . 000 266,10 266,53 0,16 
32.000 268.40 271,23 1 , 06 
34,000 271 ,9 0 275.76 1 , 42 
36 . 000 277,70 280,11 0 , 87 
38.000 280,00 284,32 1 , 54 
40,000 282,30 283.39 2,16 
42.000 2SS,10 292,33 1 , 47 
44,000 296 , 14 0 , 76 
4 6 . 0 0 0 300,90 299,85 -0 , 35 
48.000 309,00 303,45 -1 , 80 
58.000 322,90 320,09 -0 , 87 
6 0 . 0 0 0 4 . 1 o 3 23 , 1.S -0 , 23 

'•..i6 , 4 {./ •::' 2 6 , 1:0 -0 , 06 
6 4,000 329,13 -1 , 6 0 

NOTICE, THIS REPORT IS BASED ON SOUND EN6INEERIN6 PRACTICES, BUT BECAUSE OF VARIABLE mi CONDITIONS AND OTHER 
INFORMATION WHICH MUST BE RELIED UPON, HALLIBURTON HAKES 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 TO NEGLIGENCE OR OTHERWISE ARISING OUT OF OR IN CONNECTION WITH SUCH DATA, 
CALCULATIONS OR OPINIONS. 



ACTUAL DATA 
PUT. A 

E R ROR 
% 

3<i3 , Z<: 9 I 

o !i / , : . : o •0 , 4' 

1 02 
1 04 
1 06 
:l. 0 8 
110 
:!. J. 2 
282 

'. ,! i. .l 

O O 0 
C /:!!' *! j 

0 0 0 
0 0 0 
0 0 0 
000 

84? 
365 
'"! cs 

! i 1 i 

3 5 4 0 0 0 
3 7 8 
4 0 2 0 0 0 
4 2 6 i J f j ( j 

4 5 0 0 0 o 
4 6 2 0 0 0 
4 7 4 A A A 

436 0 0 0 
4 98 A A A 

510 0 0 0 
5 2 2 A A A 

5 3 4 A AA 

5 4 6 i J C) ()• 
i : : - , 

:J O 0 0 o 
i;:- -,-

} i' j i" ) 

n 

5 9 4 ;"'A i'"1; 

.*••. t'""f 0 0 () 
6 1. 8 • ' (! C) 

T; 

, /•:; 
0! 

. 8 0 
C ( ) 

' •) K '? 

0 0 
4 0 
A A 

3 71 
371 
3 7 1 
371 
3 72 
374 
376 
381 
33 4 
497 
51 2 , 10 
5 2 1 , 4 0 
5 3 1 , 3 0 
5 3 8 , 8 0 
548 , 10 
5 5 8 . 5 0 

80 
20 

5 7 6 , 0 0 
5 7 0 , 2 0 
581 ,SO 
5 3 1 , 8 0 

r? 7 A 

2 0 

5 8 1 
570 

5b5 , 
605 
599 , 
8 10 
608 , 
61 3 
81 6 , 

80 

10 

•• J. . 18 
-0 , 36 
-0 , 59 
0 , 00 
0 , 5 8 
1 
1 
1 
1 
0 

15 
41 
64 
56 
83 

0 , 4 6 
A _ 7 3 

-0 : 02 
0 . 24 
0 . 17 
0 . 63 
0 , 53 
0 , 25 

-•2 , 35 
0 , 33 
0 , 00 
1 , 6 9 
0 , 3 0 
0 , 9 3 
0 , 5 5 
1 , 56 

-1 . 19 
0 , 34 

-1 , 02 
•0 . 11 
••0 . 33 
•0 , 38 
••]. , 36 

NOTICE, THIS REPORT IS BASED ON SOUND ENGINEERING PRACTICES, BUT BECAUSE OF VARIABLE NELL CONDITIONS AND OTHER 
INFORMATION WHICH MUST BE RELIED UPON, HALLIBURTON HAKES 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 TO NEGLIGENCE OR OTHERWISE ARISING OUT OF OR IN CONNECTION WITH SUCH DATA, 
CALCULATIONS OR OPINIONS. 
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NATURAL PRODUCTION TESTS 
BANNON ENERGY INCORPORATED 
1990 DRILLIN6 

BREAKDOWN PROCEDURE 

15X HCL 2XKCL BALLED MAX SWAB 
WELL NAME PERFORATIONS GALLONS BARRELS OFF? DEPTH RESULTS 

LYBROOK SOUTH *3 5455'- 5462' 500 85 NO 5400 NO FLOW 

LYBROOK SOUTH 14 5502'- 5514' 500 50 YES 5500 NO FLOW 

LYBROOK SOUTH 15 5327'- 553B' 1000 95 YES 5300 NO FLOW 

LYBROOK SOUTH 14 5312'- 5504* 1000 80 YES 5300 NO FLOW 

LYBROOK SOUTH #7 5436'- 5462' 1000 75 YES 5300 NO FLOW 

LYBROOK SOUTH IB 5385'- 5464' 0 119 YES 5300 NO FLOW 

LYBROOK SOUTH 19 5291'- 5540' 1200 50 YES 5200 NO FLOW 

LYBROOK SOUTH tlO 5245'- 5501' 500 85 YES 5250 NO FLDW 

LYBROOK SOUTH t i l 5366'- 5565' 1000 82 YES 5300 NO FLOW 

LYBROOK SOUTH 113 5273'- 5481' 1000 125 YES 5200 NO FLOW 

LYBROOK SOUTH 114 5315'- 5521' 1000 80 YES 5275 NO FLOW 

EXHIBIT 13 
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EXHIBIT 15 
CALCULATED RADIAL FLOW 



PRE-STIMULATION PRODUCTION ESTIMATES 
FROM POST-STIMULATION PRODUCTION DATA 

Lybrook Tight Fonation Area 

FIRST MONTH FIRST MONTH CALCULATED PRE-
POST-STIM PRODUCTION POST-STIM PRODUCTION STIMULATION RATE 

COMP OIL 6AS OIL BAS OIL GAS 
HELL LOCATION OPERATOR DATE (bbls) (scf) (bopd) (mcfd) (bopd) (add) 

*»t BEST HELLS 1990 *** 
State J 14 K-16-23-7 BCO 06/90 243 5073 8.0 166.9 0.4 7.4 
Bobby B 14 E-31-24-6 BCO 05/90 199 10710 6.5 352.3 0.3 15.7 
Federal B IB C-22-23-7 BCD 05/90 831 5315 27.3 174.8 1.2 7.8 

*#* BEST HELLS 19B9 *»* 
State 16-1 D-16-23-6 Bannon 11/89 1031 1383 33.9 45.5 1.5 2.0 
Rincon 9 M-31-24-7 Cole 11/B9 486 12802 16.0 421.1 0.7 18.7 
Mesa 25-3R H-25-24-7 Bannon 05/89 280 13044 9.2 429.1 0.4 19.1 
Federal B 17 A-21-23-7 BCO 07/89 1163 12612 38.3 414.9 1.7 1B.4 

*« BEST HELLS 19BB «* 
Marcus A-12 B-5-23-6 Bannon 01/BB 827 11135 27.2 366.3 1.2 16.3 
Marcus A-14 K-31-24-6 Bannon 01/88 510 6973 16.8 229.4 0.7 10.2 
Marcus A-23 F-35-24-7 Bannon 09/BB 1608 2526 52.9 83.1 2.4 3.7 

«** BEST HELLS 1987 *** 
MARCUS 11 N-35-24-7 Bannon 11/87 1557 74 51.2 2.4 2.3 0.1 
Marcus A-22 0-31-24-6 Bannon 11/87 1739 10333 57.2 339.9 2.5 15.1 

EXHIBIT 15 



EXHIBIT 16 
PRODUCTION DATA 
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EXHIBIT 17 

FORMATION TOPS 



TOP OF GALLUP 

LYBROOK TIGHT FORMATION AREA 

LEASE NAME OPERATOR NAME LOCATION 

TOP OF 

GALLUP 

ADOBE DUGAN PRODUCTION CORP A 5 23 7 5826 

AKE REYNOLDS NOEL CONSTRUCTION I 11 24 8 5839 

ANDERSON COLEMAN OIL i GAS INC K 22 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 i PROD CO 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 I 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 0 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 i GAS CORP F 29 23 6 5131 

CONNIE PETROLEUM CONSULTANTS G 21 24 7 5715 

CONNIE 21 GRACE PETROLEUM CORP D 21 24 7 5880 

CONNIE 21 BANNON ENERGY INC I 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 0 29 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 10 23 7 6470 

DUNN UNION TEXAS PETR INC P 9 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 9 23 7 5514 

DUNN BCO INC D 9 23 7 5512 

DUNN BCO INC K 9 23 7 5475 

DUNN BCO INC E 9 23 7 5500 

DUNN BCO INC B 3 23 7 5308 

DUNN BCO INC A 3 23 7 5278 

DUNN BCO INC C 9 23 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 i 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 



TOP OF GALLUP 

LYBROOK TIGHT FORMATION AREA 

LEASE NAME OPERATOR NAME LOCATION 

TOP OF 

GALLUP 

ESCRITC GALLUP UNIT BCO INC H 18 24 7 6073 

ESCRITO GALLUP UNIT BCO INC N 13 24 7 5650 

ESCRITO GALLUP UNIT BCO INC E 18 24 7 5721 

ESCRITO GALLUP UNIT BCO INC P 18 24 7 5830 

ESCRITO GALLUP UNIT BCO INC O 18 24 8 5805 

ESCRITO GALLUP UNIT BCO INC F 18 24 7 5866 

ESCRITO GALLUP UNIT BCO INC N 17 24 7 5890 

ESCRITO GALLUP UNIT BCO INC A 19 24 7 5920 

ESCRITO GALLUP UNIT BCO INC P 12 24 8 5905 

ESCRITO GALLUP UNIT BCO INC C 20 24 7 5880 

ESCRITO GALLUP UNIT BCO INC G 18 24 7 5928 

ESCRITO GALLUP UNIT BCO INC H 20 24 7 5152 

ESCRITO GALLUP UNIT BCO INC I 18 24 7 5790 

ESCRITO GALLUP UNIT BCO INC F 21 24 7 5702 

ESCRITO GALLUP UNIT BCO INC C 18 24 7 5755 

ESCRITO GALLUP UNIT BCO INC C 21 24 7 5942 

ESCRITO GALLUP UNIT BCO INC A 20 24 7 6112 

ESCRITO GALLUP UNIT BCO INC J 18 24 7 5806 

ESCRITO GALLUP UNIT BCO INC L 17 24 7 5780 

E-TON-NAH-GAH ALEXANDER ENERGY CORP I 8 23 7 5125 

FEDERAL 1 22 BCO INC M 22 24 7 5405 

FEDERAL 1 27 BCO INC D 27 24 7 5580 

FEDERAL 14 BANNON ENERGY INC. D 14 23 7 5380 

FEDERAL 18 BANNON ENERGY INC. M 18 23 6 5295 

FEDERAL 19 BANNON ENERGY INC. G 19 23 6 5315 

FEDERAL 19 BANNON ENERGY INC. C 19 23 6 5286 

FEDERAL 1-22 BCO INC N 22 24 7 5376 

FEDERAL 1-7 BCO INC P 7 24 7 5910 

FEDERAL 2 26 BCO INC C 26 24 7 5343 

FEDERAL 3 GRAHAM ROYALTY LTD I 3 23 8 5142 

FEDERAL 3 21 BCO INC O 21 24 7 5470 

FEDERAL 3 21 BCO INC L 21 24 7 5868 

FEDERAL 3 21 BCO INC H 21 24 7 5790 

FEDERAL 35 GRAHAM ROYALTY LTD I 35 24 8 5223 

FEDERAL 36 GRAHAM ROYALTY LTD I 34 24 8 5162 

FEDERAL 4 26 BCO INC G 26 24 7 5298 

FEDERAL 6 ALEXANDER ENERGY CORP F 6 23 7 5290 

FEDERAL 6 22 BCO INC 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 BCO INC A 21 23 7 5436 

FEDERAL A MERRION OIL i GAS CORP P 11 24 8 5043 

FEDERAL A BCO INC E 29 23 7 5353 

FEDERAL B BCO INC I 22 23 7 5375 



TOP OF GALLUP 

LYBROOK TIGHT FORMATION AREA 

LEASE NAME OPERATOR NAME LOCATION 
TOP OF 

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 5190 
GRACE FEDERAL 1 BANNON ENERGY INC E 1 23 7 5230 
GRACE FEDERAL 19 GRACE PETROLEUM CORP D 19 23 6 5110 
GRACE FEDERAL 21 BANNON ENERGY K 21 24 7 5565 
GRACE FEDERAL 35 GRACE PETROLEUM CORP D 7 24 7 5296 
GRACE FEDERAL 6 BANNON ENERGY INC. M 6 23 6 5250 
GRACE FEDERAL 6 BANNON ENERGY INC K 6 23 6 5150 
GRACE FEDERAL 5 ~ BANNON ENERGY INC. " K 6 23 6 5150 
GUS YJ STATE YATES PETROLEUM CORP. B 32 23 6 5424 
HANSON FEDERAL . -fe ' • BYRON OIL INDUSTRIES INC - N : . 3 23 7 5302 
HAT TAH E YAZ2A : ALEXANDER ENERGY CORP C 8 24 7 5350 
JUDY BCO INC P 17 24 7 5900 
KENNEY 23 GRACE PETROLEUM CORP K 23 24 7 2319 
KENNY DUGAN PRODUCTION CORP B 36 23 7 4830 
klNSDALE DUGAN PRODUCTION CORP I 26 23 7 5112 
LAVA FALLS .... DUGAN PRODUCTION CORP J 27 24 8 4931 
LOVE GRACE PETROLEUM CORP L 23 24 7 5337 
LU-LU PAR KO OIL D 29 23 6 5339 
LU-LU PARKOOIL P 29 23 8 5231 
LU-LU PARKO OIL L 29 23 6 5092 
LU-LU PARKO OIL N 29 23 6 5165 
LU-LU : PARKOOIL • r j - 29 23 6 5434 
LYBROOK FOUR CORNERS EXPL CO K 3 23 7 4965 
LYBROOK BCO INC G 22 24 7 5445 
LYBROOK BCO INC I 22 24 7 5274 
LYBROOK BCO INC J 22 24 7 5380 
LYBROOK BCO INC I 27 24 7 5380 
LYBROOK BYRON OIL INDUSTRIES D 4 23 7 5029 
LYBROOK UNION TEXAS PETR INC E 30 23 6 5075 
LYBROOK FOUR CORNERS EXPL CO M 3 23 7 4937 
LYBROOK BYRON OIL INDUSTRIES I 4 23 7 5045 
MARCUS BANNON ENERGY INC "E " 6 23 6 5595 
MARCUS BANNON ENERGY INC H 35 24 7 5070 
MARCUS BANNON ENERGY INC H 35 24 7 4900 
MARCUS BANNON ENERGY INC A 1 23 7 5305 
MARCUS BANNON ENERGY INC B 12 23 7 5270 
MARCUS BANNON ENERGY INC I 7 23 6 5300 
MARCUS BANNON ENERGY INC N 1 23 7 5425 
MARCUS A BANNON ENERGY INC D 1 23 7 5225 
MARCUSA BANNON ENERGY INC C 12 23 7 5175 
MARCUSA BANNON ENERGY INC I 1 23 7 5443 
MARCUS A BANNON ENERGY INC F 35 24 7 4870 
MARCUSA BANNON ENERGY INC K 31 24 6 5325 
MARCUS A BANNON ENERGY INC I 35 24 7 5045 

MCBEE BANNON ENERGY INC F 7 23 6 5298 



TOP OF GALLUP 
LYBROOK TIGHT FORMATION AREA 

1 

| LEASE NAME OPERATOR NAME LOCATION 

TOP OF 

GALLUP 

MC3EE 7 BANNON ENERGY INC L 7 23 6 5100 

MCBEE 7 BANNON ENERGY INC. K 7 23 6 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 25 24 7 5270 

MESA 25 BANNON ENERGY INC 1 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 : DUGAN PRODUCTION CORP F 21 24 8 4780 

QUINELLA " ' " YOUNG MARSHALL R OIL CO D " - 31 23 6 5395 

R R ZANOTTI M CELVA1N T H O&G PROP C 34 24 7 5414 

RASPBERRY DUGAN PRODUCTION CORP M 26 24 7 5476 

RINCON COLE JACK A C 11 23 7 5332 

RINCON COLE JACK A 1 31 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 M 31 24 6 5355 

RINCON COLE JACK A C 30 24 6 5020 

RINCON COLEJACK 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 

SAPPC * DUGAN PRODUCTION CORP D 5 23 7 5410 

SAPPC DUGAN PRODUCTION C 5 23 7 5214 

SAPPC DUGAN PRODUCTION CORP D 5 23 7 5195 

SHAWNEE 33 GRACE PETROLEUM CORP O 33 24 7 5790 

SHOOFLY MERRION OIL i 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 O 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 



TOP OF GALLUP 

LYBROOK TIGHT FORMATION AREA 

TOP OF 
LEASE NAME OPERATOR NAME LOCATION GALLUP 

SOUTH BLANCO FEDERAL 6 BANNON ENERGY INC A 5 23 7 5390 
SOUTH BLANCO FEDERAL 6 BANNON ENERGY INC H 2 23 7 4531 

SOUTH BLANCO 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 26A BANNON ENERGY INC I 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 32A 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 . 36 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 
STATE H ~ BCO INC - - -. B 2 23 7 5284 
STATE H BCO INC 1 16 23 7 6236 
STATEH BCO INC A 35 24 7 5322 
STATEH BCO INC M 2 23 7 5354 
STATE H BCO INC 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 1 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 1 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 

AVERAGE TOP OF GALLUP 5377 


