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CHARACTERIZATION AND ANALYSIS
OF DEVONIAN SHALES AS RELATED TO
RELEASE OF GASEOUS HYDROCARBONS

Quarterly Technical Progress Report
January - March 1979

EXECUTIVE SUMMARY

This tenth Quarterly Technical Progress Report on the Characteri-
zation of Eastern Devonian Gas Shales as Related to Release of Gaseous
Hydrocarbons, under U. S./DOE Contract No. EY-76-C-05-5205, describes the
characterization data obtained during the period‘January through March,

1979.

This program was initiated in September, 1976, with the objective
and scope of determining the relationships between the shale characteristics,
hydrocarbon gas contents, and well location, gnd thereby provide a sound
basis for (1) assessing the productive capacity of the Eastern Devonian
Gas Shale deposits. and (2) guiding research, development, and demonstration
projects to enhance the recovery of natural gas from tﬁe shale deposits.
Included in the scope of the program are a number of elemental tasks as
a part of the Resource Inventory and Shale Characterization subprojects of
DOE's Easternm Gas Shales Projecﬁ designed to provide large quantities of
support data for current and possibly future needs of the Project.

The Y-1 well in Allegany County, New York was sampled in
September 1978. A total of 412 samples were collected from the Allegany
County, New York well (165 for Battelle and 247 for other DOE/MERC contractors).

Characterization data on Y-1 (EGSP New York No. 1), Allegany County,
New York well is reported and discussed in this tenth Quarterly Technical
Progress Report.

Analysis of the hydrocarbon gases in Y-1 samples indicates that the
longer chain hydrocarbon gases (ethane, propane, butane) in these shales are
significantly higher than in the previous wells studied. Because these
hydrocarbons have significantly higher heats of combustion than methane, the
methane equivalent of the hydrocarbon gas contents in New York shales is

considerably lLigher.



The carbon contents of the Y-1 (Allegany County, New York) well,
on the other hand, are somewhat lower than one would predict from the
hydrocarbon gas contents. There is still a positive relationship between
the carbon and hydrocérbon gas.contents, however; that is, higher carbon
. contents are associated with increasing hydrocarbon-gas content in the
shales. A similar relationship is also apparent between the sulfur and
hydrocarbon gas contents.

No unusual trends are observed in the porosity values, and a
reasonable agreement'exists between the measured Hg-intrusion values and
those calculated from the density data. Generally, the expected inverse
relationship exists between the porosity and bulk density data, that is,
higher poroéity values are associated with low.bulk densities.

From limited lithological observations New York shales exhibit
variatle clay, mineral, and quartz contents. Generally, low levels of
pyrite and carbonate minerals are observed. The low pyrite and carbonate
contents noted in the powder'examination of the samples are supported by the

EDAX results showing low Ca and S contents.

INTRODUCTION

The ninth Quarterly Technical Progress Report (January 15) was
devoted to the presentation and discussion of the data from the I-2 (Clark
Counity, Iindiana) well. Also some partial data on the'Y—l (Allegany County,
New York) well was reported. This tenth Quarterly Techmical Progress
Report is a comprehensive presentation of all the characterization data
obtained on the Y-1 well along with the ATD (Antomatic Interaction Detection)
analysis of both well log and laboratory characterization data.

Among the characterization data are free gas contents, gas release
kinetics, chemical analysis (carbon, hydrogen, nitrogen and sulfur),
physical characteristics (demsities, porosities, permeabilities), and

lithology of shales.



OBJECTIVE AND SCOPE

The objective of this program is to determine the relationéhips
between shale characteristics, hydrocarbon gas content, and well location
to provide a sound basis for defining the productive capacity of the Eastern
Devonian Shale déposits and for guiding research, development, and demon-
stration projects to enhance the recovery of natural gas from the shale
deposits. The program includes a number of elemental tasks as a part of
the Resource Inventory and Shale Characterization subprojects of DOE's
Eastern Gas Shales Project and is designed to provide'a wide variety of
support data for that project. ’

Approximately 1000 core samples of gas bearing Eastern Devonian
Shale will have been examined by the end of the program. After the characteri-
zation data for individual wells have been compiled, a regression-type
analysis for pattern recognition will be performed to establish the inter-:
relationships between the shale characteristics, the hydrocarbon gas content,
and well locations from which the samples were obtained.

The following tasks comprise the total efforts in this research

program:

Task Descriptive Title

1 Core Sampling

2 Gas Content and Gas Release Kinetics
3 Chemical Characterization of Shale

4 Physical Characterization of Shale

5 Lithology of Shale

6 Data Interpretation and Correlation

A. ANALYSIS AND DISCUSSION OF THE CHARACTERIZATION DATA

The characterization data on the Y-1 (Allegany County, New York)

well are reported and discussed in the ensuing pages.



Task No. 1 - Well Coring

Cored shale samples were obtained on the Y-1 well in Allegany
County, New York in September 1978. The coring was made between depths of
370 and 2926 feet. A total of 412 core samples were taken from the well,
165 of which were for Battelle and the remaining 247 samples were delivered
to other DOE contractors. Well and field sampling data on the Y-1 well are
presented in Tables 1 and 2, respectively. Surface times are piotted id

Figure 1.

Task No., 2 - TFree Gas Lontents and Gas Release Kinetics

The initial gas release rates are presented in Table 3 for the’

Y-1 well with statistical analysis depicted in Table 4. A wide variation in
the total hydrocarbon gas contents in the shales is quite apparent from
Table 3 and from the statistical parameters in Table 4. The mean value of
hydrocarbon gas contents in the Y-1 well is approximately 28.7 percent with a
standard deviation” of 22 and a variance of 482.

Some of the shale spccimens exhibit significant amounto of luuger
chain hydrucarbon gases (ethane, propane, butanc). These long chain
hydrocarbons have considerably higher heats of combustion than that of
methane. For example, the hedat of combustion for ethane (373 kCal/mol) is
about 1.75 times that of mcthame (212 ktal/mol). The values for propane
(531) and butane (688) are 2.5 and 3.2 timea higher than that of methane,
respectively. With the heat of combustion value in mind the total hydro-
carbon content could be converted to methane equivaleul by $imply multiplying
the high hydrocarbon gas values by the ratio of the heats of comhustion.
Table S5 summarizes the methane equivalent of the hydrocarhon gas contents
obtained in thls manner. High hydrocafbons to methane ratio (2 + 3 + 4 + 5/1)
is also given in Table 5. This ratio could be looked at as a measufe of gas
quality. The higher this ratio the higher would be the BTU content of the
gas. As indicated in Table 5, the ratio varies between zero (no hydrocarbons
other than methane) and 2.73 for direct ratio, and zero to 7.5 for the methane

equivalents.



Gas release rates were determined for five shale samples from the
Y-1 well. This work was performed by rapidly evacuating the shale containers,
and then monitoring the pressure buildup over a period of about 65 days.
Data for these samples are shown in Table 6. '
These data were analyzed using the methods of Wilson (Phil. Mag.
(7) 39, 48 (1948)). Accordingly, the following equation applies:
P 4a (1 + a) R -Dq% t/r2

Pe 1-1 4 + ba + a2qy2

(1)

where r is the sample radius (4.4 cm), a is the ratio of the capacity of the
shale to that of the free space in the container, and qp's are the positive

non-zero roots of the equation

aqnJo (ap) + 231 (qn) = O (2)

where the J's are zero and first order Bessel functions. Solutions for
the qn's are available in standard tabulations for various values of a,

the capacity parameter. The latter parameter must be aetermined by
fitting the data to Equation 1. For cases where there is little sorption
of the gas by the shale, a is small and is determined by bulk volume of the
shale aﬁd its poroéity. However, when appreciable sorption occurs, the
value of a can be quite large. At values of a > 10, Equation 1 becomes
insensitive to this pafameter. Within the range of a values of 0-10, the
shape of the pressure response curve is fairly sensitive to the wvalue of a,
and a preliminary judgment of the appropriate value of a can be made by
comparison of the pressure curve to curves given by Wilson (op. cit.).

Application of Equation (1) to the data cited above yields the
results tabulated in Table 7.

Calculated curves for samples Y-1-1939, 2119, and 2538 are shown
along with the experimental data in Figures 3, 4, and 5. Data for the other
two samples are not plotted due to lack of sufficient data points.

In principle, it should be possible to assess the total gas content
per unit volume of shale from knowledge of a. However, because of the

insensitivity of the results when a > 10, only qualitative comparisons can



be made for the current samples. TFor these samples, the value of a, based
solely on the physical dimensions of the shale and its container, is 0.25.
Thus, all of these samples display at least some capacity for hydrocarbon
gas sorption.

It is interesting to compare the derived values of P, with the
hydrocarbon pressures initially present in the containers before the
experiment was begun. This comparison is illustrated in Table 8.

Except for the case of sample 1939, values of P» are less than
the initial hydrocarbon pressures. This is to be expected if any appreciable
gas was lost during the pump=out procedure. 3amples 1939 and 2538 have
large "a" values indicating relatively large gas capacities. Sample 1939,
however, has a very small diffusion coefficient and 2538 has a relatively
large diffusion coefficient. Thus, most of the gas present in 1939 was
retained during the handling and experimental procedures, but 1t appears
that much of the gas originally present in 2538 could have been lost. This
comparison is significant because it indicates possible errors in judgment
of gas capacity by the usual procedure of measuring pressures after some
period of time (usually 30 days). In the case of sample 1939, this time is
obviously not long enough; for sample 2538, a significant portiou ul the
gas could have been lost before it was sealed into the container. In any
case, the variation of feal capacities (as opposed to the physical dimensions
of the sample) make the initial pressure measurement less meaningful.
Although this measurement probably reflects the amount of gas readily
available under the current sampling conditions, it does not reflect the
fact that more efficient fracture of sample 1939 would result in felease of
much more gas than could he cbtained from sample 2119. Fot example, if the
sample radius for 1939 had been 2.2 cm, the pressure expected after 65 days
would be 355 torr. Furthermare, the simple prassure meaouremént probably
underestimates the true original gas coﬁtent of sample 2538.

Long~term diffusion study was conducted with sample Y-1-2538 at
temperatures of 25 and 80 C using the continuous flow total hydroucuarbon technigque
Data for the 80 C run are shown in Figure 6. These data are interesting in
that they display a departure from expected behavior during the initial
portion of the run, and suggest a modified approach that should enable us to

extract additional information from similar samples.



Our customary analysis of the diffusion data is based on the
assumption that only methane contributes significantly to the observed ™
total hydrocarbon signal. Treating the core sample as a cylinder having
"easy'" diffusion in the radial direction, the average concentration of gas

in the cylinder at any time is

g = 1, _ &i%pt
C = 4Co i 512 exp [ —fZ—— ] | (3

where Cy is the initial concentration, £ are zero-order Bessel function
roots, D is the diffusion‘coefficient, and r is the radius of the cyiinder.
With the technique used, we do not measure the concentration in the saﬁple,
,but rather determine the total hydrocarbon concentration in a stream of
nitrogen flo&ing over the sample. Thus, the gas phase concentration, Cg,

"is given by
Cg = (Vg/F)(dC/dt) ' (4)

or
2
Cg = 4C°DVs/r2F E exp [- 5%725 ] (5)

For values of Dt/r2 > 0.15, only the first term of the series in equation
5 1is significant, and a plot of lan vs. t ylelds a straight line having a
slope proportional to D and an intercept proportional to the initial
concentration in the cylinder.

Figure 6 shows the data for the subject sample plotted
in this manner, with an apparent D of 1.6 x 10°6 cm2/sec. and an apparent
gas to shale ratio of 0.80 V/V. However, the early portion of.the experi-
mental curve does not conform to equation 5; (alternatively, it suggests
a higher diffusion coefficient). The most probable reason for this behavior
is the inclusion of higher molecular weight (>Cj) in the escaping gas early
in ;he expériment. The initial gas analysis for this sample indicated an

average of abuut 1.8 carbons per molecule, which agrees well with the



approximately 2:1 disparity between the observed and.predicted response
curves. A run made at room temperature with a second sample of the same shale
showed the same type of behavior, but with a smaller difference between the
apparent diffusion coefficients for the initial and final porfions of the run
(Dp = 1.36 x 1076 cm2/sec.). Thus the apparent Lemperature:dependencies

for the two branches of the response curve are different, with the early
portion having the greater coefficient. This too would be expected if the
excess signal 1is due to higher molecular weight hydrocarbons.

One way to resolve this question while ulmultaneotisly obtaining
additional iufurmatiou aboutr the gas release process 1s td analyse the
effluent gas for individual hydrocarbons rather than measuring the total
carbon content. This can be accomplished with only minor modification to the
existing set-up, and it should be worthwhile in terms of helping to define

the compositional dispersion for an-operating well.

Task No. 3 - Chemical Characterization Data

Total carboan, hydrogen, nitrogen, and sulfur detevwminations have
been made on all the Y-1 shales. The results are summarized in Table 9.
The measured carbon contents arc surprlsingly low compared with rhe hydrocarboin
gas contcnts yrepurrad in Table 3. This ohaerv;Llun 1§ sumewhat contrary to
the findings in the studies of the previoys wells wherc the general trends
have been the association of high carbon contents with high values of ’
hydrocarbon gas contents. The pooitive relationship between carbon and
hydrecarbun gas contents, however, is still apparent, as illustrated in
Figure 11. The Y-1 well shows higher H/C atomic ratios than the previous
wells, indicating thac'inorganic minerals (mostly clay minerals such as
illite and kaolinite) Are aleso sources of hydrogen (in the form of water)
in addition to organic compounds (sucﬁ as kerogen).

Figures 7 through 13 summarize one-to-one correlations between
the chemical compositiom (r.g., carbon, hydrogen, sulfur contents) and
hydrocarbon gas contents and depth. Figure 7, for example, is a plot of
depth versus carbon content. Selecfive points in this plot fali nearly
on an exponential curve indicating an exponential increase in carbon contents
with sample depth. The Y-1 well is the only location which exhibits such a

relationship between carbon contents with shale depth.



No apparent significant pattern is seen in hydrogen contents as
a function of depth as illustrated in Figure 8. H/C atomic ratio versus depth
exhibits even more scatter than either carbon or hydrogen values with depth
(Figure 9). A general increase in_sulfur content as a function of depth is
apparent. The scatter of data does not allow a possible approximation of a
quantitative correlation. The relationship could be anything between linear
and exponential. Sulfur versus depth is shown in Figure 10.

Figure 11 is a plot of carbon versus hydrocarbon gas contents.
Increasing hydrocarbon gas contents is apparent with increasing carbon
contents. Hydrogen versus hydrocarbon gas in Figure 12 does not exhibit a
readily recognizable relationship. The same is true for Figure 13, illustrating

the hydrocarbon gas contents as a function of sulfur content in the shales.

Task No. 4 - Summary of Physical Characterizations

The physical characterization data determined on the Y-1 shales are

depicted in Table 10 with the statistical analysis provided in Table 11.
. For the 165 samples characterized the bulk densities have a ﬁean value of
2.618 and true density of 2.767 with standard deviations of 0.06 and 0.14,
respectively. One-to-one relationships between the bulk densities-and
various other data (hydfocarbon gas, carbon, and hydrogen contents, etc.)
are illustrated in Figures 14 through 16. Similar relationships between
carbon, hydrogen, nitrogen, and porosities are shown in Figures 17 through 19.
Figure 20 is a plot of bulk density versus porosity.

Mercury intrusion porosity values are tabulated in Table 12.

These values compare reasonably well with porosities obtained from the density
data. Total data on mercury intrusion porosities are presented in Appendix A.
Five Y-1 shale specimeﬁs were prepared for gas permeability
measurements. No significant permeation of gas took place after 60 minutes

of subjecting the samples (l-inch diameter and l-1/4-inch thick) to 1

atmosphere pressure gradient.
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Task No. 5 - Lithology of Shales

The Y-1 shale samples examined are characterized by variable
clay mineral and quartz contents, and generally low pyrite, carbonate
minerals, and organic material contents. Chemical and physical characteri-
zation data support the low organic content observed microscopically.

Based on examination of powders using the petrographic microscope
the illite contents of the samples range from high to very low, the‘converse
being true of the quartz contents. Quartz grain size varies from 10 to
" 20 um in sample Y-1-1751 to coarser sizes in the other samples, the largest
being in sample Y-1-1440 where the range io 15 to 00 pm. As dsSual, pyrite
grain sizes, which are generally sparse, range mostly in the 5 to 10 um
size. )

Sample, Y-1-1330, exémined in the powder form but not by SEM,
appeared to have a more abundant pyrite content, and coarser single crystal
fragments of carbonate minerals, though in small amounts.

In Table 13 are presented EDAX results obtained using the SEM.
With one exception- these results are in good agreement with microscopic
observations of powder samples. Samples Y-1-1440 and ¥=-1-1909 appeared tu
be very low in 1llite and very high in quartz contents. This is reflected
in the low K and high Si contents, or low K/Si ratios, shown in Table 13.
The exception is sample Y-1-1440 which appears to have a high quartz content
in the powder sample examined, whereas the ENAX resulte uoing a fragweut
of the shale‘show a high K and low Si content, indicating a high illite,
low quartz content. Additional examination will be made of the Y=1=1440
sample.

The low pyrite and carbonate mineral contents noted in the powder
examinations are supported in the low contents of S and Ca in Table 13.
Occasionally Cl is noticeable in small amounts in EDAX results and is
thought to be attributable to contamination from handling the specimen.
However, the contents detected in samples Y-1-1440 and particularly Y-1-1592
were listed in Table 13 because care is generally taken in handling the

sample and the content of Y-1-1592 is relatively high.
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Samples Y-7-6104, -6194, -6293, and -6448 wefe similar in their
abundant clay-mineral content, moderate quartz content and generally low
pyrite and carbonate mineral content. Sample Y-7-6104, when examined by
petrographic microscope appeared to have a somewhat higher clay-mineral
content than the other samples. As the K content, as shown by EDAX in
Table 13, was comparable to that of the other samples, and the Al content
higher, it is considered that the illite content is comparable to that of
the other samples but this sample also contains kaolinite; As judged
microscopically, the Sample Y-7-6293 contained a moderate amount of pyrite,
the other samples containing very little. The EDAX results indicated
Sample Y-7-6194 to contain the most, based on the Fe and S counts. Similarly,
Sample Y-7-6194 was observed microscopically to contain more carbonate
mineral than the other samples, which was not indicated by the Ca/Mg counts
in Table 13. These discrepancies can be accouﬁted for by the fact that
different portions of the same sample were used for microscopic examination
and for the energy dispersive analysis.

As mentioned previously, Sample Y-7-6544 was highly opaque to
transmitted light making mineral identification nearly impossible. It is of
interest that the Fe count of this sample was similar to that of the others

indicating that the Fe was not responsible for the opacity.

Figures 21 through 25 are SEM views of typical areas of fractured
surfaces of the sample. A number of SEM photographs on Y-1 shales were

presented in the Ninth Quarterly Report.

AUTOMATIC INTERACTION DETECTION (AID) ANALYSIS

The physical, chemical, and wirelog data from well EGSP NY No. 1
have been analyzed utilizing the A.I.D. program described in previous reports.
This program splits the data into binary groups in such a fashion that the
variability of the new groups is less than the parent group. At each splitting
point the program selects the most useful (greatest variability reducer)
splitting variable. Because of the large number of samples taken from the
Y-1 well (159 samples were used-in most of this work) the data base should be

adequate to detect any correlations or interactions which may exist in the data.
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The primary emphasis in the current work has been to determine
which, if any, of the wirelog data would prove useful in predicting gas
contents. The log data available to us are shown in the following Table 14.

All logs were from Schlumberger.

TABLE 14. WIRELOGS FROM EGSP NY NO. 1

1. Compensated Neutron Porosity
2. Bulk Density

3. Gamma Ray

4. Medium Induction - Resistivity
5. Deep Induction - Resistivity
6. Shallow Focused - Resistivity
7. Interval Transit Time

8. Coriband Porosity

9. Coriband Shale Content

10. Coriband Kerogen Content

11. Coriband Water Saturation

12. Coriband Bulk Density

13. Amplitude

14. Pressure Gradient

15. Shear Modulus

Using these wirelogs and various laboratory data on chemistry, gas content,
porosity, and density a number of A.T.D. analyvcs were wmade. The splitting
trees generated by some of these analysee arc praeseuted in Figures 26
through 29, '

In the course of our A.I.D. work several anomalous reéults have
been encountered associated with wirelog data. The tree presented in Figure
26 1s a typical example. The initial split was made on the basis of sample
depth and it shows that the higher gas contents are found at the greater
dcpths*. The néxt split 1s made on the low gas content group according to

shale color (the A.I.D. program permits variables to be treated as '"free"

* It should be noted that the A.I.D. program requires the raw data to be
coded to range from 0 to 63.
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that is, although the various color codes have been assigned numerical
values the computer does not assume 3 is‘greater than 2, for instance.

This means that the computer will try all of the possible arrangements of
the various colors in order to determine if any order is a good predictor).
In this case the program tells us that samplés with shale colors N2, N3,
5Y2/1, and 5YR2/1 generally contain more gas than N4, N5, or 5GY4/1l. At
this point a few anomalies surface. The first is that in the splifting

of theAhigh gas content group on the basis of Coriband porositr, the highef
gas contents are associated with low porosity. In the next two splits based
on Coriband bulk density we see a similar result with high density being
associated with high gas. o

Very similar behavior occurred when the gas/unit volume of shale
was compared with both wirelqg and laboratory physical property data as
shown in Figure 27. 1In this case the first split made on wirelog bulk
density appears normal. However, the next three splits made on Coriband
porosity, laboratory true density, and wirelog neutron porosity are apparently
reversed. The next split on laboratory total porosity is apparently
satisfactory but the final splits are not.

We do not, at present, have a good explanation for this behavior
but we believe that these results are indicative of the present state-of-
the;art of logging these tight shale formations. We believe that this
illustrates why a good deal more work is necessary to determine how gas is
held and transported in the shale. Apparently the porosity being detected
by the Coriband techniques is not the principal location of gas in the shale.
We are continuing to check and verify the results on other well data and
exploring other explanations such as:

(1) Results are a mathematical artifact caused by an unusual

distribution of the collected data

(2) Logging data influenced by the nature of fluid in the

borehole

(3) Logging results influenced by the nature of the gas or

other materials in the pores
(4) High porosity samples are losing a greater proportion of

their gas prior to sealing in canisters.
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Other results from the A.I.D. work are shown in Figures 35 and
36. The analysis of the total carbon data is interestihg in that it
indicates that lateral resistivity shows good potential as a predictor and
the use of color as a predictor follows the results previously discussed.
The second split on color in Figure‘28 indicates that the 5Y2/1 and 5YR2/1
shales show more gas than the N2 and N3 shales. This figure does contain
one other anomaly associated with Coriband data; the higher densities being
associated with high carbon content.

Figure 79 illustrateg the impnrtance of deptlh and corrected pressure
with splits occurring on both twice. The potential wf ruoiaevivity as a
gond tonl ic alse s2eu In this analysis.

In general, one can account for approximately 80 percent of the
variation in the gas contents through the data analysis. This includes,
however, the anomalous porosity results in some cases. In view of this,
definite conclusions regarding the development of a predictive scheme
cannot be made at this time. Further refinements of the systems will be

made as the anomalies are resolved.



LOCATIONS
ALTIIUDLS .

CONRDINAIESY
COFING QEGEN
TD COMPLETE.
SAMPLIS WEKRE

THERE WERE
FOK OTHERS.

RUN NO. 1

FUN NO. 2
FUN NO. 3
Ul NO. &
{UN NO. 5
ZUN NO. 6

TABLE 1. wepL DATA FOR Y- 1

ALLE GANY COUNTY, NY

1850 FEET

T7.49 (DEGREES.MINUTES) LONGITUDE

42.21 (DEGREES.MINUTES) LATITUDE

370 FEETV ANU STOPPED, AT 2926 FEET.

EETURNED TO SATTELLE ON 9/721/78.

SAMPLES COLLECTED FOR BATTELLE AND

RUN INFORMATION FROM WELL Y-

CORING EFGAN AT 370 FEET AND CORING
AVEFAGE CORING RATE IS 7.66 MINUTES
ON THE SURFACF IN .90 HOURS

CORING BEGAN aYT 429 FEET AND CORING
AVERAGE CORKING FATE IS 7.86 MINUTES
ON THE SURFACE IN 1.27 HOURS

CORING EEGAN AT 4B8E FEET AND CORING
AVERAGE CORING RATE IS 8.52 MINUTES
ON THE SURFECE IN 1.33 HOURS

CURING RESAN AT 963 FEET AND CORING
AVEFAGE CIORING RATE 1S 8.54 MINUTES
ON THE SURIFACE IN $1.50 HOURS

TORIMNG EEGAN AT 1328 FEET AND CORING
AVERAGE COr ING FATE IS 8.71 MINUTES
ON THE SURFLCC IN 1.93 HOURS °

CORING EEGAN AT 1370 FECT AND CORING
AVERAGE CURING EATE IS 7.59 MINUTES
ON THE SURFACE IN 1.23 HOURS

247 SAMPLES COLLECTED

1

STOPPED AT
PER FOOT.

STOPPEC AT
PER FOOT.

STOPPED AT
PER FOOT.

STOPPEC AT
PER FOCT.

STOPPEC AT
PEK FOCT.

STOPPED AT
PER FOOT.

IT TOOK

29 BARRELS

429 FEET.
THE SAMPLES

488 FEET,
THE SAMPLES

S4E FEET.
THE SAMPLES

1022 FEET.
THE SAMPLES

1387 FeeT,
THE SAMPLES

144€ FEFT.
THE SAMPLES

THE
HERE

THE
WERE

THE
WERE

THE

HERE

THE

HERE

THE
WERE

ST



fUN

HUN

I UN

S UN

- UN

kUN

KUN

RUN

KUN

2UN

FUN

MO.

NO,

i NO.

NO.

NOn

No.

NO.

NO.

NO.

NO.

No.

NO.

10

11

12

13

14

15

16

17

18

TABLE 1. (Con:{tued)

FUN INFORYATION FROM WELL CONTINUED Y- 1

CORING CEGAN AT 14ub FEET AND CORING
AVERAGE CORING RATZ 1S 7.30 MINUTES
ON THE SURFALE IN L.985 HOURS

CORING CEGAN AY 2433 FEET AND CORING
AVE~ASE CORIAG KATF 1S ®.77 MINUTES
ON THE SURFACE IN 1.10 HOURS =

CORING EEGAN AT 1531 FEET AND CORING
AVEFAGE CORIMNG FATE 1S B.%2 MINGUTES
ON THE SURFACE IWH .40 H2UXS

CORING LEGAN AT 1590 FEET AND CORING
AVERAGE CORIM, KATE I3 7.70 MINUTES
OH THE SURFACE IH 1.00 HOURS

CORING 3EGAN AT 1649 FEET AND CORING
AYERAGE CORING #ATE IS T7.&1 MINUTES
on THe SUKFACE 1M 1.38 HOURS

CORING BEGAN KT 1708 FEET AND CORING
AYERKAGE CORING KETE IS 8.58 MINUTES
O THE SURFACZ IN 1.55 MOURS

CORING EEGAN 3T 1767 FEE1 AND CORING
ANERAGE CORING HATE IS5 E.78 MINUTES
ON THE SURFACE IN 1.53 HCURS

CCRING EEGAN aT 1826 FEET ANO CORING
AVE=AGE CORING RATE I3 A.95 HINUTES
ON THE SURFAUE 1IN 1.45 HCURS

CORING [EGAN AT 1885 FEET ANO CORING
AVERAGE CORING RATE IS 3.83 MINUIES
Ol YTHE SURFALE IN 1,67 HOURS ’

LORING EBEGAN <T 1368 FEET AND CORING
AVEFAGE COKINC FAJE IS 8419 NMINUTES
ON THE SURFACE IN 1.2& HOURS

CORING FEGAN FT 2308 FEET AND CORING
AVETEAGE CORING FATE IS A.83 MINUTES
ON THE SJURFALE IN 1.52 HOUKS

CORIMNG BZGAN LT 2062 FEET AHD COFING
AVESAGE TOKING RATE IS S.4% MINUTES
CN THE SJFACE JIN 1.43 HDURS :

STOPPEL AT
PEF FOOT.

STOPPEDN AT
PER FQCT.

STOPPED AT
PER FOOT.

STOPPED AT
PER FOOT.

STOPPED AT
PER FOOT.

STOPPEC AT
PER FOOT.

STOPPEL AT
PER FOCT.

STOPPED AT
PER FaOT.

STOPPED AT
PER FOCT.

STOPPED AT
PER FOOT.

STOPPEC AT
PER FOOT.

STOPPEL AT
PER FOCT.

1483 FEET.
THE SaMPLES

1531 FEET.
THE S&AMPLES

1590 FEET.
THE SEMPLES

1649 FE=T.
THE SAMSLES

1708 FEET.

THE SAMPLES

1767 FEET.
THE SAMPLES

1826 FEET.
THE SAMFLES

1885 F:ZET.
THE SAA4FLES

1943 FEET.
THE SARPLES

2003 FEET.
THE SANPLES

2062 FEET.
THE SAMP.ES

2121 FEET.
THE SAFPLES

THE
HEFRE

THE
HERE

THE
HWEKE

THE
HERE

THE
HERE

THE
HERE

THE
HWERE

THE
WERE

THE
WEPRE

THE
HERE

THE
HERE

THE
WERE

91



<UN

iKUIN

= UN

FUN

FUN

~UN

RUN

~“UN

“UN

FUN

“UN

MO.

NO.

NO.

Hna.

NC.

N, -

NO.

NJ.

MO

NO.

NO.

19

20

21

22

23

25

26

27

28

29

TABLE 1. (Continued)

SUN O INFORMATION FEOM WELL CONTINUED Y- %

CORING HEGANM AT 2122 FEET AND CORING
AVESAGE CORING RATE IS 7.93 MINUTES
ON THE SURFACE IN 1.55 HOURS

COR1NG EEGAN AT 2161 FEET AND CORING
AVEFAGE CORING PATE IS 11.41 MINUTES
ON THE SURFLCE IN 1.48 HOURS

CORING FEGAN AT 2240 FEET AND CORING
AVERAGE CORING RAVE IS 7.66 MINUITES
ON THC SURFACE IN 1.68 HOURS

CORING GEGAN AT 2293 FEET AND CORING
AVERAGE CORING KATE IS 8.63 MINUTES
ON THE SURFACE IN 1.55 HOURS

CORING BEGAN AT 2486 FEET AND CORING
AVESAGE CORING KATE 1S  7.39 MINUIES
ON THF SUKFACE IN 1.73 HOURS

CORING BEGAN AT 2545 FEET AND CORING
AVERAGE CORING HATE IS 6.95 MINUTES
oM THE SURFACE IN 1.52 HOURS

CORING CEGAN AT 2606 FEET AND CORING
AVEFAGE CORING RATE IS 7.71 MINUTES
ON THE SURFACE IN 1.73 HOURS

CORINC SEGAN AT 2723 FEET AND CORING
AVERAGE CORING KATE IS 7.32 MINUTES
ON THE SURFACE IN 1.70 HOURS

CORING BEGAN AT 2782 FEET AND CORING
AVEFAGE CORING RATE I3 7.32 MINUTES
ON THE SURFACE IN 1.45 HOUKS

CORING BEGAN AT 2841 FEET AND CORING
AVERASE CORING KATE IS 7417 MINUTES
ON THE SURFACE IN 1.87 HOURS

CORING BEGAN 4T 2300 FEET AND CORING
AVFIAGE COKINL KATE IS 7.89 MINUTES
OM THE SUKRFACE IN 2.08 HOURS

SToPPEC AT
PER FOCT.

STOPPED AT
PER FOOT.

STOPPEC AT
PER FOOT.

STOPPED AT
PER FOOT.

STOPPED AT
PER FOOT.

STOPPEL AT
PER FOOT.

STOPPEDL AT
PER FOOT.

STOPPED AT
PER FOOV.

STOPPED AY
PER FOOT.

STOPPEL AT
PR FOCT.

STOPPEC AT
PER FOCT.

2181 FEET.
THE SANMPLES

2240 FEET.
THE SAMPLES

2299 FEET.
THE SAMPLES

2358 FELT.
THE SAMPLES

2545 FEET.
THE SAMPLES

2604 FEET.
THE SAMPLES

26€5 FEET.
THE SAMPLES

2782 FEET.
THE SAMPLES

2841 FEET.
THE SAMPLES

2900 FEET.
THE SAMPLES

2926 FEET.
THE SAMPLES

THE
HERE

THE
HERE

THE
WEFE

THE
HERE

THE
RERE

THE
HEFE

THE
HERE

THE
HERE

THE
HWERE

THE
WERFE

THE
WERE

LT



TABLZ 2.

SAMHPLE I0.

€ L A A AL A AL A A L L ALALALLAL ALK LA LA AL LA A LA AL, o

1- 372.
1- 38z.
1- 392.
1- 402,
1- 612,
1- 422,
1- W31,
1- L4y,
1- 451,
1- 46t ,
1- 479,
1- 4LE1,
1~ 491,
1- 501.
1~ S21.
1- 530.
1- S41.
1- Y465.
1- 975,
1- 9“5-

1+ 695,

1-1005.
1-1014,
1-1330,
1-1340.,
1-1359,
1-1360,
1-1370.
1 -13480 .
1-1390.
1-1400.
1-1410,
1-16420.,
1-1430.
1-1640.
1-1649.
1-1459,
1-1469.
1-1473.
1-148bL .
1-14494
1-1504.
1-1514,
1-1524.

FIELD SAMPLING

COLOR

Hu
Mo
Ny
NS/5¥4
NG
N
NS
N3

5Y2/1
S56YL/1
N6

Ny

N

N

Nte

Nt

Nt

N2
5Y2r71
Nt /572
T NG
N

N3
N&L/N5
N5

NY

N3

Ny

N>

N

[ B

N4

N

N

Ny

Ny

M

N&

SATA FOR wELL Y

ON
SURFACE
TIME

1. 62
1.68
2. 03
2. 15
2.30
2.40
t.10
1.28
1.43
1.52
1.63
1.78
1.12
1.20
1.32
1.43
1.70
1.73
1. 87
2. 02
2. 15
2.33
2.40
o 77
« 93
1.03
1.20
1.30
1.53
« 70
« 82
e 97
1.13
1.25
1. 37
«67
.&B
1.03
1.18
« 75
."’Z
1. 05
1. 22
1.37

L

BARREL

NO

WEOEDNNNNITOTOTTONVVVIRVNEESTTE SIS WWAWWLUNNNNNNES = e

WE NP E -

8T



SAMPLE 1.

€ A K A A L AL A LA LA A A LA A L LA Al A A KL AL AL AL A LA AL AL KL <

1-1533.
1-15438.,
t-1553.
1-1563.
1-1573.
1-165R3,
1-1592.
1-1602.
1-1612,
1-1622.
1-1632.
1-1642.
1-1652.
1-1662.
1-1672.
1-1682.
1-1692.
1-1703.
1-1711.
1-1721.
1-1731.
1-1741.,
1-1751.
1-1761.
1-1770.
1-1736.
1-1790.
1-1300.
1-1410.
1-1£20.
1-1830.
1-1640.
1-1850.
1-1¢60.
1~1€70.
1-1F560.
1-18813.
1-1399.
1-1402,
1-1912.
1-1323,
1-12349.
1-1967 .
1-1957.
1-1%67.

TABLE 2.
FIELD SAMPLING

COLOR

Nt
N&
NG
NG
H&
N&
NG
NG
N4
N&
Ny
NG
NG
N&
5YR2/1
N4
N4
NG
NS

MG
5v2/1
Nb&

(Continued)
DATA FOK HELL Y

ON
SURFECE
TIME

.70
« 87
.98

1,10

1.20

1.37
.uq
1. 05

1.17

1.30

1.45

£.53
.77
.90

1.07

1.30

147

1.68
.60
.75
.88

1.30

1.45

1.55
.73
.90

1.02
1.22

1.35

1.48
.82
.93

1.12

1.23

1.35

1.43
.83
";7

1.08

1.18

1.25

1.37
.70
.83
.68

1

BARREL
NO

SEQ
NO.

6T



SAHPLE I0.

P R I Erae s A I e R R R I I IR RS S EPI I SRS S I I S

1-1977.
1-1987.
1-13497,
1-2006.
1-2016.
1-2026.
L-2036.
1-2046.
1-2056,
1-2065.
1-2475.
1-2085.
1-209%.
1-2105.
1-2115.
1-2119,
1-2125.
1-2135.
1-2145.
1-2155.
1-2165.
1-2175.
1-2184.
1-21494 .
1-2204,
1-2214 .,
1-222h .
1-2234,
1-2243.
1-2253.
1-2263.
1-2273.
1-2248%.
1-2293.
1-2302.
1-2312.
1-2322.
1-2332.
1-2342.
1-23%2.
1-26ER,
1-2495.,
1-2504,
1-251u.
1-2%2+,

TABLE 2.

FIELD SAMPLING DATA FOR WELL Y

TOLOR

N
NS
N&
H4
HYy
Ny
N4
NG
NG
N2/ HNL
H3
SYRZ/ 1
N3 -
N4
N3
SYR2/1
SYR271
SYR2/1
5VER2/1

(Continued)

ON
SURFALE
TIME

.95
1. 03
le13

«78

+« B85

1. 08
1.25
1.32
«52
'SB
.72
.66
1. 00
1. 10
1.17
« 80
<90
1. 05
1.23
1.35
1.48
73
93
1. 07
1.18
1.28
1.40
k3
« 60
70
.82
. 92
1. 00
« 75
.83
.95
1. 06
1.17
1.37
« 67
.68
.98
1.08
1.20

1

BARREL
NO

SEQ
NO.

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134



TABLE 2. (Continued)
FIELD 5SAMPLING DAYA FOR WELL Y 1

ON
SURFACE BARKEL SEQ
SAMPLFE 10, COLOR - TIME NO NO.
Y 1-253¢. SYRe2/1 1. 38 23 135
Y 1-2548, NG 1.02 24 136
Y 1-25%52, N3 1.10 24 -137
Y 1-2569, S5YR2/1 1.18 24 138
Y 1-257¢. 5YK2/1 1.28 24 139
Y 1-2%58%« SYR2/1 1.37 2 140
Y’ 1-2593, N2 : 1.53 24 161
Y 1-2607, 5YR2/1 : . 65 25 162
Y 1-2617. SYR2/1 o177 25 143
Y 1-2627. SYR2/1 «87 25 144
Y 1-2637. N3 1. 02 25 145
Y 1-2647. Nt 1.17 25 146
Y 1-2657. N& 1.15 2% 167
Y 1-2725. 5YW/1 - 80 26 148
Y 1-2735. N3 « 97 26 149
Y 1-2745, 5YR2/1 1.08 26 150
Y 1-2755, SY4W/1 1.18 26 - 1514
Y 1-2765. N4 1.28 26 152
Y 1-2775. SYR2/1 1.43 26 153
Y 1-2784. N2 . .28 27 154
Y 1-2794., N3 . 1. 02 27 155
Y 1-2804. - N3 1.12 27 156
Y 1-2814, N2 1.17 27 157
Y 1-2824. N3 1.27 et 158
Yy 1-23832. SYR2/1 1.57 27 159
Y 1-2844, 5YR2/1 .88 28 160
Y 1-24S64. 5YR2/1 1. 00 28 161
Y 1-2864, 5YR2/1 1. 10 28 162
Y 1-2874. 5YRZ2/1 ’ 1.20 28 163
Y 1-2884, 5YR2/1 1.37 28 164
Y

1-2894 . 5YR2/1 1.57 28 165

MEAN EXPOSURE TIME 1.16
STANUGARD DFVIATICN OF £ XPOSURE TIME <37

12



W o o h L A L L o A L A g K A A A L L A, A Al L L Ak Al o o A A o L A - L K L -

SAMPLE iV

1- 312,
i- 3s2.
1= 392,
i' hueo
1- 4le,
1- 4e¢.
i- as1.
- 44y,
l' 4510
i- 461,
i- art.
i- as1.
i- 491},
f- su1.
1~ S21.
i- 930,
i= 965.
i= 915,
1= 985S,
1- 995,
1-1014,
i-1330.
1-1340,
i-1350.,
i-13b0.
i-is70.
i~1340,
i-i13v0,
1-14800,
{-1410,
1-14c0,
1-1430.
I=1440,
i=1449,
1-1459,
1'1469.
i-{479,.
i-iqua.
1-1494,
i-i%v4.
1=i514,
l~152‘4.
1"553.
i‘1543.
t-1593,

PREISURE VULUME

Tk

res.
125.
120,
120,
150,
1¢5.
Tuv,
135,
135,
130.
14¢.
745,
1¢S.
1¢5.
110,
B4y,
140,
140,
745,
11040,
95,
1200,
1225,
fved,
790,
7560,
00,
100,
7480,
756G,
1500,
750.
750.
3a0.
99v,
800,
150.
150,
800,
yuo,
1oy,
8u0.
750.
800,
730.

FREE

cc

624.
154.
546,
o068,
121.
817.

995.

bui.
5498,
131,
663,
182,
905.
6e3,
512,
23613,
soe,
682,
659,
621.
134,
650,
562‘
ar4,
6b6,
616,
$19.
TR
11,
116,
426,
6495,
023,
999,
548,
495,
715,
B3y,
6oy,
122.
654,
719.
b02,
593,
597.

CORE.

TABLE 3.

YOLUME POROSIETY

cc

826,
696,
904,
b8e.
129,
633,
495,
643,
892,
119,
1817,
668,
5“&'
217,
9.‘8.
i,
648,
iob,
791.
423,
Tlb.
800,
668,
976,
184,
834,
811,
162,
739.
134,
1024,
159,
82,
891,
9i2.
994,
739,
615,
850,
'ea'
196,
731'
848,
857,
853.

Bl

16.53
b0V
14,77
6.51
S.95
e31
.0t
e UL
1,67
.06
1.52
2,98
1.21
Y.23
84,26
9.53
1.74
.91
u.00
1U.19
4.93
e2.44
0.00

.59
0!
.91

~
')

.54
NP
LY
.29
1.499
.82
1.061
1.806
1.09
2.0t
" 35.E4
is.s7
3.
.90
S.6%
31,358
834
33.5¢
35.9L
jv.61
b,24d
5,49
19.6v

3.1e

12,00
$.01
29,49
9.1¢
¢.9¢
15,64
1¢.16

16,64

31.86
4.3y
.54
au,. 33
33.00
11.11
8,19
12,37
6,57

INIUIAL GAS RELEASE DATA:Z

.‘;
0,09
U9
Ut
1l
W1
'ii
JUE
«5€
oAr
<34
LA
25
.40
S.44
i.b4
«30
U0
«3u
4,81
6.52
7.34
6.92
4.92
.13
0.00
2,21
.25
. 2.30
59
5.63
97
92
1a79
242
«99
.39
97
l.'ua
3.ue
3oN9
1.74
<32
1.93
.13

V2/u5/779

hELL ¥ 1

GAS COMPUSIVIUN,VCLUNE PENCENT

«16
v,00
+U3
0,00
.‘le
09
013
.14
21
.lq
.23
.21
15
e
.12
o713
.lb
"o 39
<30
1096
8.63
3.14
2.17
2,16
.24
0.00
1.15
24
.-1)
«19
luos
.21
«950
o1
«74
«37
.16
.27
H4
1.09
l.be
.79
«39
1.00
«33

01
V.uv
V1
v.ou
V3
V1
V3
Ul
VY
N
U3
.04
.03
.04
.69
b
Ve
.V
VY
.52
S.74
.93
.59
70
.03
(]
27
«U3
05
.02
X}
02
.21
.14
.14
SU7
V.uv
L2
.09
i
«37
1.82
.04
.20
U4

v.0u
V,Uu
.00
U 0V
0.60
V.uv
v, 00
0.u0
V.uY
V.00
0.00
0.00
0,00
V.0Y
o145
U
V.00
0.0
V,U0
.12
2.21
.25
19
.12
V.00
V.00
U3
.00
02
0,00
«11
U.00
.11
0,00
«39
0,00
0,00
u,0u
.01
Ny
.11
.09
0,00
«US
V.00

TOTAL

3<
57
1.Ja
cvq
.2
39
13
1.%e
2.71
L5
2.é1
2.a1
lc‘i
2.62
44,24
16.25
3.54
.03

6,30 -

38.7t
31.29
45,18
38,53
6,60
6,4%
23.2a
S.62
14,94
'501'9
37.69
3,90
6.79
18,34
22,87
12,06
4,43
§,.24
10,14
é4,b
39,09
15.51
9.54
15.5%

1.67

78,063
8v.13
19.68
19.23
8,80
Ti.ol
T, 36
18,1¢
18,38
17.59
716,54
17.14
16.29
47 .45
66,60
76,90
16.30
15.20
51.30
b1.53
49,30
36.30
54,40
T4.10

14,89°

63,60
76.10
¥2.60
25,58
‘50,78
715.89
T8.80
67.33
b4.22
10,27
7i5.33
1b,%3
13.39
63,00
Sl.c8
73.33
73.4¢0
71,19
62.e9

16,82

20.39

18.14
18,74
19.41
20,33
2u.7¢2
19.16
16.17
19.84
20.5¢6
e0. 80U
18.715
6,57
6,78
186.80
16,00
17.50
§.,28
3,75
4,30
T.41
6.26
16.05
18,00
12.4u
17.k0
13,60
16.04
11,24
17.80
11.91
12.78
12.24
17.03
19,54
17.59%
15.75
11.0%
9,20
lo.E6
16.37
ll.sq
14,06

CARHUN
METHANE ETHANE PRUPANE BUTANE PENTANE HYURUG., NETRUGEN 'OXYGEN DlUxIvE

2.45
<38
.68
.82
JU46
«€b
.09
93
99
90
<39
€Y
96

2433

1,63
+38
+09
+99
b4
13

3.4

i.2s

.66

.87

.72

74

«65

.63

g

b2

<31

.45

97

.65

«97

64

.67

GAS RELEASED/
UNLT voLLME
UF SHALE

<01
.01
.01
.00
.01l
.01
+U1
02
e
.01
.02
.03
02
.03
23
59
<04
.05
N
.43
<40
.58
.49
.26
.06
.05
.18
.05
15
6
.31
.05
+06
.05
o186
07
+ 04
U7
.08
29
JU6
.‘6
<07
Y
05

Sty
hO.

LD N E W e

[44



SAMPLE UL

1-1563.
i=1573,
i-15064,
i-isye.
1-1602.
l-ioic.
f-ibee.
i-i6se.
t-1642,
i-ie652.
i-1662.
i-1672,
i-l1682.
i-1692,
1-17vs.
i=i711,
i-1721,
i-1731,
1‘17410
1-1751.
I-1761.
i-l'lOo
i-i/80.
1=1790,
i-isoo,
i-1810,
1-1820,
i-id3i0.
1=1840.
i-tasv.
l‘leU-
i-i870.
1-1880,
i-i8s89.
1-189Y.
i=i909,
i=1919.
i=1929.
L-1939.
1-i94a1r.
i=1997.
i-1967.
1-19717.
f=19487.
1-1997.

PRESSUKE VULUME VULUME PORUSITY

TOKK

150,
650,
150,
150,
750.
750,
150,
800,
850,
150,
600.
13u0.
150,
750,
800,
990,
150,
800,
1350,
190,
750.
800,
BVO,
150,
8uvo,
9000
850,
900,
800.
800,
150,
8BS0,
1300,
"8v0.
800,
7150,
150,
150.
915,
850.
950,
85V,
8u0.
85v,
190,

FREE CORE
ce cC
121, 729,
S84, 96,
697, 193,
656, 194,
141, 199,
CET-R 616,
576, 874,
4ua, 966,
511, 939,
849, boi,
676, 114,
oll. 839,
614, 836,
743, 107,
6l3, 1117,
489, 965,
764, 686,
163, 6817,
513. 937,
sl9, 871,
133, 7117,
682, 168,
641, 809,
“19., 93i.
591, 859,
638, 12,
111, 139,
574, 816,
603, 847,
781, 669,
Sr3., 877,
633, 817.
611, B39,
538, 91e2.
129, 125.
592, 898,
660, 790,
522, 928,
2410, 670,
Sit. 4933,
bbb, 184,
501, 949,
562. 888,
642, 8u8.
9549, Y01,

PCi.

V.U
6.8%
1.4
3,64
2.5¢e
1.1¢
D,U0
2.61
20.7
&090
9.u5
2.43
8.08
.81
3.45
v 00
d.21
4,68
3.29
i.c8
0.00
0,00

60
0.00
5.88
Q.57
9,12
.91
4,37
tv.23

+23
6.96
3.45%
.57
4,48
0,00
1.97
4,%0
1).42

46
1.07
Te51

«68
6.l
$.43

4,9¢
10,78
8.1¢
S.1
8.3/
9.12
9,84
8.01
18.71
1.23
16,49
40,92
6.40
1,00
9,04
4,65
1.93
13,63
43,99
11,38
3.85
22.91
2e.71%
6.6
13.83%
19.¢2
13,92
22,22
21.9¢2
12.1¢
2l.62
18.99
34.31
14,39
15,71
23,48
el.29
16,94
24,26
59,1711
20,51
16,53
19.65%
12,4

Y.
1.78
.94
.88
1.12
f.i7
1,43
1.13
e.47
1.93
3.30
b.64
1.64
.16
1.47
.58
l.‘e
1.60
7.31
1.51
"6V
3,67
2.617
1.09
256
3.7%
2.16
3,54
2.62
2436
3,93
3.83
10,84
3,00
4,18
«95
4,95
6,62
2.64
4,85
10,15
4. l4
3,23
3.14
¢ b

TABLE 3.

0a/05/79

(Continued)
INIVIAL GAS KELEASE DATAS

WetL v 8

GAS CUMPUSITION,VGLUME PENHCENT

.20
42
30
.6y
(80
.8V
.99
-t
1.09
.86
1.74
3.9v
1.03
".38
1.07
T4l
14
60
2.10
.bb
44
2.43
2.39
.74
1.25
1.94
f.96
3.53
2.24
.15
1.41
2.14
2.93
f1.18
1.48
.43
2.01
2.36
1.45
{1.75
4,18
1.2
.98
1.09
Y-

03
Y
«Ub
016
Y
.19
)
.10
29
.2t
o4n
93
4l
U2
.11
Ny
'Y
o114
.62
VY
«Ub
el
« 97
Ul
.34
.35
«34
1.01
.58
.‘u
.34
36
.67
.l’
.36
0‘0
.62
.61
.38
.54
1.09
.30
.24
.29
T

"0.00

.00
0.00
0.00
.04
.4
U4
.03
.06
.08
.15
29
.06
v,00
.02
.03
V.00
+U1
.‘b
.01
.01
.lq
.18
V.00
Y
.09
.11
.29
o117
0,00
.03
Ilo
16
.03
.10
.01
.18
.21
.11
.‘9
.32
06
+U3
.03
0. 00

TUTAL

S5.71%
15,02

9.4¢

1.3%
10.57
11.28
12.41
‘9,82
22,58
9,98
22,16

9,33
1.56
12,31
5,1N
9.487
19.9%
54,62
13.65
4.96
2906’
28.5¢6
8.66
18.08

24.91

16.69
30,63
21.53
15,39
271.33
25,082
48,917
18,177
21.83
S.61
31,24
3.1
cl.he
31.59
55.41
€6,953
21.01
ed. 7o
14,706

715,45
11.91
74,54
17,66
74.51
14,40
72.87
12,16
66,02
16,714
69,60
45,01
17.19
16,96
71,061
13,83
13,58
61,91
39,72
10,70
15.73
63.3b
64,64
13.92
12.14
63,43
68,91
65,33
62,3%
70,09
60,57
63,706
45,12
12,29
11.7¢
15,04
64,19
62,88
62.05
41,91
64,08
67,63
64.90
13,18

18.¢0
14,89
15.14
14,08
14.13
13.64
14,36
17,74
9,60
11.95
6.70
1200“
21.37
15.959%
20.21
15.70
15.40
4,19
15.€3
18.80
4,82
q,74
17.04
7.86
10,64
1.0

.56
13,87
10.88
10.€9
4,41
1.56
J.c3
18.€6
S,09
2.41
15.¢0
S, 40
1.82

.50
9.87
8,20
10,05

) CARHUN
METKANE ETHANE PRUPANE BUTANE PENTANE HYURUOC. NITROGEN OXYGEN DIOXILE

.27
.79
89
.89
o7
63
«35
.28
1.719
i.39
1.54
+.H83
1.41
o1
<48
.20
-84
.68
1.26
.43
51
2,217
2,03
U0
1.87
.89
157
2.74
1.91
.67
1.18
..ql
1.51%
1.34
3.2
247
‘2436
2.22
0'39

.87
<82
1.49
2.4u9
1.99

6AS RELEASED/
UNIT VOLUME
UF SHALE

T
.06
.09
+06
o1l
.09
+08

'US

.14
i
20
b6
07
02
o1l
.04
ol
.19
53
.09
.05
.28
.24
.05
13
.23
20
.28
21
«19
0‘6
22
.6‘
i
.a}
.03
.26
.l’
.93
.20
«59
.16
Y
.22
09

SEu
0.

48
49
59
St
52
93
54
55
56
57
58
99
60
61
62
b3
64
65
66
67
68
69
10
71
12

14



P R R B B R I N B e I I

SAMPLE U

1-2000b,
i=¢016.
1-2026.
i-cuse,
1=2u40b,
i-2usve6.
1-2uo0S,
i-curs.
i-2vuss.
i1=2uYys.
1=-210%.
i=2iis.
1=2119.
1-21¢2Y.
1-2135,
i'dl‘db.
1-2155.
1-216Y.,
i=2114.,
i-ciba,
1-¢19Y4,
i-ceu4.
1-2214,
t-2224.
i-2254.
1-2d243.
1~2248.
1-2¢63s,
1-2213.
j=2ebs.
i-2293,
1-23u2.
1-2312.
i~c3ce.
"1-285e2.
i-2342,
1-2395¢2.
i-c4q88.
1-2498,
1-25u8.
1-2514.
1-2528.
1-¢938.
i-2vas.
f-2%68.

PRESSURE VOLUME VOULUME PORCSITY

TURK

sue,
150,
800,
ivv,
8oL,
754,
904,
1250,
950,
Y.
1000,
890,
150,
150,
900,
190,
1050,
100,
U0,
1250,
8uv.
150,
1250,
150,
150,
85¢.
150,
150.
7150.
850.
750.
150,
8uu.
iluu.
ib0v.
jvso.
750,
150.
150,
150,
950,
150,
1140,
150,
1250,

FREE CURE
cc cC
566, Bb4,
b4s, sour,
497, 953,
5864, 866,
6, 839,
629, 621,
589, 861,
594, 896,
S41, 909,
749, toi,
182, 668,
690, 760,
2543, 5575,
S63, 887,
6ul., 849,
588, b2,
6V8, 842,
725. 12%.
553, 897.
665, 185,
188, 662,
621, 829,
54y, Y10,
638, 812,
623, 821,
536, 864,
Yue. 948,
691, 19y.
12%, 125,
563, 807,
#e9. 62l.
584, 866,
696, 154,
‘505, 945,
vl3., 437,
507, 943,
142, 7084,
447, 953,
742. Tob.
585, 867,
517, 873.
496, €54,
2168, Tle.
5238, yei,
597, 93,

PCi.

4,85
i.6¢2
2.2’
0.00
5.69
v,bY
V.00
1.499
l‘}
1.6
7 .04
4,32
16.¢29
10,44
4,20
$.62
3,.cd
13.49
1.81
ti.4u2
5.499
1.37
3.19
5,49
4,97
6.19
4,88
14,49
S.89
1.8
10,33
v.0)
18,34
4,80
11.48
9.10
1e.77
8.%94
S.3¢
5.9:
8,1¢€
b.5¢
9.61
12.ud
v.o0

14,68
1¢.49
22.14
14,48

.79
16,19
41,95
3,42
2c.72
iL.b¢e
3d.99
19.18
14.9¢
21.32
33,45
25.6¢
46.59
18,21
24.83
30.96
19,60
2.9y
39,94
20,92
20.21
és.1i
21.35v
4,01

.20
23,58

4.51

8.57
15.42
ju.ri
43,12
34,014

2.18
29.13
27.84
29,23
45,18
37,01
23.J0
28,44
45,10

t

3.00
.04
S.64
3,61
1.40
4,29
4,97
8.97
3.44
.04
6,98
4.10
6,43
S.14
9.56
8,49
14,50
6.57
6.13
B,42
4,98
3.39
4,90
7.00
3,44
w.l4
[N
Letl
1.27
3.497

<10
1.57
(Y-
lE.‘]‘U
1§.52
T. b1

.21
15,09
13,24
15.11
15,08
15.13
8,758
14,59
18,2u

TABLE 3.

02/u5/19

(Continued)
INITIAL GAS KELEASE DATAS

WELL ¥ 1

GAS COUMPUSITION,VOLUME PERCENT

.18
1.06
1.6%
.10
TL44
1.21
4,73
2.9

<94

.51
2.04
1.23
2.71
1.80
3.06
3.09
6.28
4,17
1.85
4,92
2.03
1.35
4,41
2.99
1.97
.21
l.ce

54

.36

XY

.16

A5
4,00
a,03
5.0
.79
T.0%
“.62
4,08
6,34
4,98
6,70
4.1v
5.96
8,95

.‘q
20
.52
.23
U3
.30
1.41
80
23
Vb
.93
.32
.82
49
.91
.81
1.77
1.40
.27
1.31
51
o 2Y
1.u8
.82
-]
.20
.15
53
JU4
old
("]]
WUl
U, Vo
«66
1.19
.31
V.uv
1.09
1.v4
i.b4
1.24
l.01
1.37
1.738
2.54

.01
+09
.19
05
9.00
«U9
.34
.23
.03
g, 00
.13
.10
o135
.14
.28
.29
050
.54
¢.00
.19
.07
-03
19
.13
.29
0.00
u,vu
u,uu
v.0v
0.0
0,00
(]
V.0V
V.00
317
.le
0,00
¥
.31
Y}
.39
.59
.Uv
.57
.69

<

TOTAL

14,61
ko, 84
10.30
19,47
11,66
c&,u8
Si.44
S1.40
2h. 36
12,23
4u.29
én,93

29.01)

29,55
a1.26
38.32
10,00
31.05
33.08
45,80
¢e. 19
15,904
Sh.48
3t.86
2r.40
39.72
26, b4
16,54
10,03
26.5¢6
5.37
10.60
15 .84
$€.60
6h.2¢2
43.70
d,44
SU.19
46,47
49,40
66.85
61.U¢
37.2¢
$51.29
13.08

12.60
71.18
695.53
12.e0
71.6%
65.08
40,52
44,73
59.85
11.5¢
51.20
65,417
57.5%6
62.91
50,12
57,44
28,66
61,82
58.39
52,38
68.76
69,86
“3.96
61,07
61.29
64,24
66,13
68,32
14,93

63,71

16,54
712,60
68,57
42,09
c8,66
50.23
716.2>
46,32
371.41

45,39 .

31,49
23 .52
%2.1/
44,72
25.98

6.84
10.56
1.29
71.69
16.12
9,73
.53
2,32
11.62
i'3.?’
7.89
7.94
13,37
5,66
.74
3,10
<648
2.3Y
1.89
71
7.44
ii']“
.66
4,14
8.36
2.82
S.ul
14,29
13.62
‘6.1l
17.38
15.96
10.2¢
“1.08
9.56
4,39

21415

‘2.48
4,89
4,917

w952
14,¢6
10,16

3.07

.34

CARBON
MEIHANE ETHANE PROPANE BUTANE PENTANE HYJROC, NITHUGEN OXYGEN DiOX|vE

1.91
1.03
2.92
Y
0'59
1.12
1.48
1.59
.89
1.40
.61
1.65
Vb
1.9¢2
1.84
i.i2
11
4,70
6,66
1.13
97
d6
90
2.3
2,92
2,18
2,17
.82
1.48
1.61
.68
.19
133
.06
«56
1.71
.lq
.10
1.22
63
1.16
.18
U1
.90
.04

GAS KRELEASEDL/
UMNIT VULUKE
OF "SHALE ~

o13
013
17
.13
.09
.18
47
.59
.20
015
.62
3
1.36
.18
© .40
.26
10
.29
19
NY
29
.13
.93
25
.20
.23
«id
‘is
.10
21
.« 017
07
.19
A1
.68
.32
.03
.26
.48
33
«59
.31
1.85%
.29
.16

SEQ
hU.

138
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TABLE 3., (Continued)
INITIAL GAS RELEASE DATA: wELL Y )

02705719
FREE CORE GAS CUMPUSITIUN,VGLUME PERCENT GAS HELEASED/

PRESSURE VULUME VULUME POROSITY TUVAL CARBON UNIT VOLUME SEW

SAMPLE JU TOhH ct cc PCI.  METHANE ETHANE PRUPANE BUTANE PENTANE HYORUC. NITROGEN :OXYGEN DIGXIDE  OF SHALE ~ nO,
1-¢5178. 150, 545, 909, 19,72 26.68 21.u4 9,41 2.60 .83 60.56 37,21 1.76 N9 <36 139
1-25848, 150, o4, 646, 8.97 30.54 18.44 8.16 2.28 .74 60.16 37.51 2.09 26 .14 140
1-2998. Bo0, Y98, 52, 12,91 51.17  15.99 4,68 1.1% <39 72.98 2Y.78 .61 .61 57 141
i=¢6il. 150, Te2. b8y, 10,88 36,96 ¢ee.2 i1.53 3,54 1.11 719.39 23,75 53 <37 .82 142
1-2617. 1500, 609, 841, 8,76 32.8% 19,62 10,41 2.99 .74 66,59 3e.27 .41 .69 .99 143
1-2021. 150, YA 119. 13.41 28,91 18.13 11.93 4,16 1.21 64,40 33.94 .58 1,03 -1 144
1-¢637. 850, bbb, 108, 8.07 93,07 16.42 4,91 1.20 .46 16.06 21,96 50 1.69 .71 145
f-20a7. 1500, 640, 810, 12.41 45,22 16,31 b.74 .13 .96 10,56 28,50 .14 .20 1.10 146
1~¢697. 150, S, CYER 8.u9 40,53 14,46 4,79 1.08 B ¥ 61.14 33.8% 4.53 .49 . N7 147
1-¢1725. 1250, bul, 841, .61 43,50 1b.70 6.29 1.5/ JHu b8.4b 30,61 .59 «35 .80 148
1-¢155. 1500, say, 930, 0.00 S4.94 13.4% 4,94 1.22 .31 T4.46 24,29 1.04 el .82 149
1-2749, 130, bea, 826, 10.99 17.79 16,80 9.64 2,481 .83 41.817 47 .42 4,¢8 .43 .36 150
i-¢invs, 750, 646, sv4, 1.2% 41.53 ea. 17 11,59 5.22 .99 81,90 17.39 4 .21 65 151
i-¢705. 1500, 478, 912, 8.64 57.00 11,19 3,66 .90 .24 12.99 24,52 2.22 .22 .71 152
ft-2115. 150, 498, Y92, 6.10 35,99 14,34 9.29 .92 .13 56,27 35,97 1.56 .20 .29 153
1-¢784, 150, 892,  558. 9,39 6,711 1.0 .42 1,64 OB 21.43- 61,80 13,61 3. <34 154
1-2194, 750, 694, 156. 14.76 39,79 14,43 S.66 1.37 o317 61.62 34,61 3.5¢0 .26 .56 155
i-2Hduua, 159, 569, 8bl. 5,45 32.43 15,48 6,08 1.614 .49 96455 37.65 5.38 .18 .36 156
i-¢ela, 150u, 691, 199, V.00 93.64 11,87 4,79 1.34 .39 72.03 26,88 1.04 .U3 .16 157
i-2tay. 750, YT 842, 10,17 23.44  20.96 18,49 1.74 3,46 14,08 29.34 Tel? 13 T.93 158
1-2652. 115, 2435, 649, 6.29 2,28 2.e3 9.13 3,10 1.18 13.92 15,90 10.63 .19 .54 199
i-cbuy. 750, 563, 867, 8,02 12.49 16.i5 10.917 3,49 1.1 44,13 ar.21 .62 4.97 .29 160
1-2854, suv, 114, 136. 12,12 8.97 18.19 17.32 6,45 i.1 52,70 44,59 .14 1.95 .54 161
1-28ob4, 190, 626, s2d. 5,94 32.09 11.18 3.69 .99 .34 48,21 42,36 4.78 b7 .36 162
1-¢3/4, 7150, 626, 824, 1V.¢b6 9,06 12.29 9.17 3,28 1.02 34,82 6v,217 4,40 #5952 .2b 163
1-2584. 95v, 505, 944, 1.5 5.96 12.46 15.72 6.3% 1.84 42,33 56,42 1.24 0,00 .28 164

i-2894. 700, 6S4, 196, 6.79 10.39  9.%  11.53  S.82 2,08 39.38 S8.31  2.27 .02 .30 165

174



THABLE &, STAVISTICAL ANALYSES uUF UFF GAS UATA

02/u5/19
WELL Y &
STaNUAKD CUEFFICILENT YS PCT. CONFIDENCE INTERVAL NO UF

MEAN VEPIANTLON VAXTANCE OF DEVIATION UWER LIVMIT UPPER LIMIY SAMPLES
MEVHANE, PERCENT 19.10% 14,02 196,55 I3 - 16.919 21.290 162
L iHANE, PERCCLWI Sl ts 5.91 34,96 1.0e 4,854 6,697 162
PRUPANE, PEHUENT 2.lté J.aae 11,83 1.25 2.226 3.298 162
BUTANE, PEHUEH .43 1.3 170 1.57 .629 1.035 162
PENTANE, PERGENT 26} TS 21 . 1.89 172 . 315 162
TUTAL HYUHUUAWBONS, PCT 26.118 21,95 482,00 16 2%.¢9% 12,140 162
NITRUGEN, PENRCENT 6u, 381 16,44 271.5Y ) 27 sr.a32 62,949 162
UXYGEN, PERUEM] 9,198 b.54 42,71 Y a.73r 10,778 162
CARBUN DIUXILE, PERCENT 1,063 9% - .88 .88 917 1,210 162
GAS VULUME/SHALE' VULUME w28b .29 +08 1.01 .241 331 162

Al IS INSIGNIFICANT

92



TABLE 5. COMPARATIVE HYDROCARBON GAS ANALYSIS

WELL ¥ § 01703779
MOLAR BASIS MITHANE EQUIVALENTS
SAMPLE NO. METHANE ETHANE PROPANE BUTANE PENTANZ TOTAL TovaL
(1) 2) 3 4) : (5} HYDROCARE (2¢3+4¢5)/1 HYDROCARG (2¢3+#4¢5)/1
372 «59 «19 «16 <01 0.00 « 95 «61 1.35 1.30
lge .67 ¢.00 0.00 0.00 0.00 « 67 0.00 «57 0.00
3392 «93 «09 «03 .01 0.00 1. 06 olle 1. 19 .28
t02 73 «06 0.00 0.00 0.00 «79 .08 . Eb ol6
412 «58 13 «18 03 0.00 .92 «59 1.75 1.3%
422 T4 11 95 <01 0.00 59 « 40 R4 -83
431 40 - 17 «13 «03 0.00 «73 -82 1.12 1.80
4ot 1.29 45 olb o0 0.00 1.92 « 69 2.56 «98
451 1.95 50 21 «05 0.00 2.71 -39 3.5 «80
Let .82 17 o1k .02 0.00 1.15 «40 1.53 -~ «87
L7 1. 61 o34 «23 «03 0.00 2.21 «37 2. 88 «79
LY: 33 1. 86 cbl 27 <04 0.00 2. 61 «40 3. 43 -85
491 1. 09 25 «15 «03 0.00 1.52 «39 2. 00 83
501 2.06 ) k0 12 06 0.00 2. 62 .27 3.19 «55
521 35.84% Salit 2.12 +69 15 bhe 24 . «23 53.70 «50
539 13.57 1.64 «73 26 « 05 16.25 «20 19.37 43
Sl 1 41.60 6.58 5. 31 3.30 1.33 58.12 o490 86.23 1.02
965 . 3.10 «30 «16 02 0.00 3. 58 .15 4. C9 -32
g97% . 5.56 0.00 «39 . <08 0.00 6.03 .08 . 679 «22
985 5.65 - 30 30 . « 05 0.00 6.30 o1 7.09 25
395 31.30 4.81 1.96 52 .12 38.71 «24 46.35 «50
1005 35.40 T.14 2449 «70 17 45.96 «30 57. 36 «62
1014 8.39 6.32 8.63 STl 2.21 31.29 2.73 T1.50 T.52
1330 33.52 Te36 Je1b «93 25 %5.18 35 58. 57 75
1360 35.90 6.92 2.17 «59 15 45.73 «27 56. 15 «56
1350 30.6% 4.92 2.16 «70 12 38,53 «26 47.55 «55
1360 6.20 .13 24 .03 06.00 6+60 -06 T.12 «15
1370 6. 45 0.00 0.00 0.00 0.00 6. 45 0.00 6. 45 0.00
1380 13.640 2.21 1.15 27 - 03 2326 «19 27. 38 &
1390 5.10 .25 o2 «03 0.00 5.62 .10 6,23 22
1400 12.00 2.30 57 .05 .02 16. 9% - .25 1r.72 48
1410 5.07 <55 15 .02 0.00 5.79 o166 LTy 4 «28
1420 29.67 5.63 1.85 43 11 37.69 «27 b6.13 +55
1430 5.10 «57 «21 <02 0.00 . 5.90 16 6.69 «31
1649 6.96 .92 «50 .21 11 8.70 25 11. 09 «59
1449 15. 64 1.79 77 3 0.00 18. 34 «a? 21.15 «35
1459 19.18 2.2 o7t o1l -39 22.87 «19 27.82 « &S
~1u69 10.63 99 «37 .07 0.00 12.06 «13 13.51 27
1679 3. 86 -39 «16 0.00 0.00 LPR}! o1 Yo 9 «28
1484 4.38 «57 .27 .02 0.00 5. 24 «20 6. 12 k0
1494 8.58 1.02 bl .09 «01 10. 16 -18 11.81 «38
1504 20.33% : 3.02 1.09 27 «07 24,78 .22 29. 59 «4b
1514 J3.co .99 1.62 «37 .11 39.09 .18 ©5.82 «39

1524 11.11 1.76 <79 1.82 « 05 15.51 <40 22.28 1.01

Lz



TABLE 5. (Continued)
COMPARATIVE HYDROCARSON GA3 ANALYSIS

WELL ¥ 1 01703779
HOLAR 3ASIS HETHANE EQUIVALENTS
SAMPLE NO,  METHANE ETHANS PROPANE EUTANE PENTANZ TOTAL TOTAL
(1 2y (3 1 (5) HYDROCARE (2¢3¢445)/1 HYDROCARB (2+3¢4¢5)/1

1533 8.13 .92 .19 o0k 0.00 9.56 .16 10.30 .33
1543 12.37 1.3% 1.00 .20 .05 15. 55 .26 19.16 .55
1553 6.57 .73 .33 204 0.00 1. 67 17 8. 60 o34
1563 4.9 58 .20 .03 0.00 5.71 17 6. 51 .33
1573 10.78 1.78 b2 -0 0.00 13.02 .21 15. 07 Y )
1563 8.12 94 - +3] .06 0.00 9. 42 .16 10.71 .32
1592 S5.77 .88 .6 .19 0.00 7.35 27 9. 13 .58
1602 8.37 1.12 .83 .16 M 10, 57 .26 13.26 .58
1612 9.12 1.17 .88 .15 -0b 11. 28 2% 13. 87 .52
1622 9. 8% 1.43 .95 .15 o0 12461 .26 15. 42 «57
1632 8.01 1413 .55 -10 .03 9.82 .23 11. 85 48
1642 18.71 2.47 1.09 .25 .06 22.58 .21 26.39 bl
1652 7.23 1.53 Y «26 .08 9.98 .38 13. 38 -85
1662 16.49 3.30 1.74 48 .15 22.16 <34 28.98 .76
1672 “ 40.92 5464 3.9¢C «93 .25 52.64 .29 66 66 .63
1632 Bo40 t. 64 1.092 .20 .06 9.33 46 12.82 1.00
1692 1.00 .16 .38 .02 0.00 1.56 .56 2.-29 1.29
1703 9. 64 1e47 1.07 .11 .02 12.31 .28 15.35 +59
1711 4.65 .58 ebl «10 .03 5.77 24 7.18 .5t
1721 7.93 tet2 .75 .07 0.00 9.87 2% 11.99 .51
1731 13.63 1.60 .60 o1 .01 15,95 .17 16.3% .35
1741 43.97 7.31 2,76 62 .16 5482 .25 56453 .51
1751 11.318 1.51 .66 .09 .01 13.6% .20 16. 02 obl
17614 3.45 .60 oub .06 .01 k. 96 .29 625 .62
1779 22.97 1.67 263 o1 .19 29.87 .30 38. 46 .67
1780 22.75 2.67 2.39 o537 .18 28.56 .26 36. 21 «59
1730 6.76 t.09 o TH 07 0.00 8. 66 .28 0.7 .59
1300 13.83 © 2456 1.25 .54 .10 18.08 .31 23.07 .67
1810 19.22 3. 71 1.56 .15 .09 24091 .30 I1.18 .62
1820 13.92 z.76 1.56 « 34 o11 18. 69 .34 The34 .75
1339 22.22 3.56 .53 1,01 .29 30.63 .38 $2.16 <90
1840 21.92 2.62 Z. 24 .58 17 27.53 .26 34.90 .59
1850 12.10 2.36 .75 .18 0.00 15. 39 .27 18.69 o5%
16863 21.62 3,93 1.41 .2 .03 2r.33 .26 313. 28 .54
1870 18.59 3.83 Z16 W16 .10 25.02 .35 32.35 .74
180 34,37 10.8% 2.93 .67 .16 “8.97 <42 63. 69 <85
1889 14.39 31.00 1.18 o7 .03 18.77 .30 3. 30 «62
1899 15.71 4.18 1.48 .36 .10 21.83 .39 28. 43 .81
1909 4o12 .95 c63 .10 .01 5.61 .36 7.23 .76
1919 23.48 4.9% 2.01 62 .18 31,24 .33 4D. 1% .71
1929 21.29 6.62 2.36 67 .21 51,16 kb 82.07 .98
1939 16,94 2.64 1.45 38 o11 21.52 «27 2r.0t .59
1947 24.26 4<85 1.75 .54 .19 31.59 .30 33.89 6%

1357 39.71 10.15 %.18 1. 05 32 $S5.41 <0 78.00 « 8%

8¢



TABLE 5. (Continued)
COMPARATIVE HYDROCARBON GAS ANALYSIS

HILL Y 1 01/09/79
MOLAR BASIS HZTHANE EQUIVALENTS
SOMPLE NO. METHANE ETHANE PROPAME BUTANE PENTANE TOTAL ToraL
(1) 2) (3 (%) i5) HYDROZARB (2¢3%405)/1 HYDROCARB (203ene5/1

1967 20.51 [N 1.22 30 <06 26.53 29 32.62 «59
1377 16,53 3.23 .98 o2 .03 21.01 .27 25. 57 «55
19382 19.65 3.74 1.09 . .25 «03 24,76 26 29. 89 «52
1997 12.04 2.06 .58 .08 0.00 14.76 .23 17.35 N
2006 14,68 3.00 .78 o1l .01 18. 61 27 22.39 «52
2016 12.49 3.04 1.06 T .20, -05 16, 84 .39 21.38 71
2026 22.14 S.64 1.85 «52 215 38,30 .37 39,12 o7
2036 1,48 3.61 1.190 .23 .05 19.47 <34 2456 .70
2046 9.79 1.40 YN .03 0.00 11. 66 19 130 b 37
2056 18.19 4.29 1.21 .30 .09 24,08 .32 30. 18 «66
2055 41,85 8.97 4o73 141 «38 57444 «37 76.08 .81
2075 38,42 8.97 2.38 .80 023 S1.40 34 65.39 .70
2095 22.712 3.4 . 94 23 .03 27.36 20 31.99 ol
2095 10.82 1.84 .51 .06 0.00 -13.23 22 15. 51 63
2105 30.59 6.38 2.04 253 e15 40.29 32 500 43 265
2115 19.18 4ot 0 1.23 .32 «10 24.93 .30 31, 00 62
2113 18.92 6,43 2.71 .82 .13 29.01 <53 0. 30 1.13
2125 21.32 S. 74 1.96 49 o1l 29.55 «39 38. 35 ©80
2135 33.45 9.56 3.06 ~ .91 .28 47,26 b 62.28 - 86
2145 25,62 B.49 3.09 .87 .25 38.32 58 52.36 1.04
2155 46455 14.90 6.28 1.77 050 70.00 «50 9678 1.08
2165 18.27 6.67 b7 .40 54 31.05 70 47.81 1.62
2175 24.83 6.13 1.85 27 0.00 33.08 <33 k1.05 «65
2184 30.96 8.42 4.92 1.31 .19 " 45,80 248 63.25 1.04
2194 16.60 4.58 2.03 «51 <07 22.79 <46 30.72 97
2204 12.93 3.39 1.35 «29 «03 18. 04 -39 23.139 .80
2214 39,94 8.90 tote} 1.08 .15 Sho LB «36 70.8% 77
222y 20.92 7.00 2.99 .82 .13 31.86 .52 kb, 00 1.10
- 2230 20.21 Golily : 1.97 *58 .20 27.40 «36 35.88 77
2242 25.17 Golt 1.21 .20 0.00 30.72 22 36.09 43
2253 21.30 4,01 1.22 .15 0.00 26.68 25 31.95 «50
2263 14,01 1.67 53 .33 0.00 16,54 .18 19.32 .38
2273 8.26 1.37 +36 -0t 0.00 10.03 .21 11.59 N3N
2783 23.58 3.97 «87 il 0.00 28.56 .21 33.15 ol
2293 4.51 .70 16 0.00 0.00 S. 37 .19 6o 14 «36
2302 8.57 1.57 45 .07 0.00 10. 66 s 12. 67 Y
23512 15.42 Y 0.00 0.00 0.00 19. 84 «29 23.16 «50
2322 38.71 t2.40 4.03 «66 0.00 55.80 bl 72.62 -88
2332 43.12 11.52 5,02 1.19 37 61.22 Y 81,67 .89
2342 34,01 7ot 1.79 - 37 e12 43.70 28 53. 30 57
2352 2.18 .21 .05 0.00 0.00 2. 44 .12 2.67 .23
2688 29.13 13,09 .62 1.69 57 5010 « 72 78,62 1.56
2498 27.80 13.24 L.UB 1.04 <31 Lbo 47 67 66.20 1.38

2509 ?5.23 15.71 6. 34 1.64 48 49, 40 +» 96 76. 46 2.03

62



TABLE 5. (Coatinued)
COMPARATIVE HYDROCARBON GAS ANALYSIS

HELL ¥V & 01703779
MOLAR BASIS MZITHANE EQUIVALENTS
SAMPLE NO. MITHANE ETHANE PROPANE BUTANE PENTANZ TOTAL FOTAL
(1) 23 (3} () (5) HYOROCARB {2¢5¢385)/71 HYDROCARB (2¢3¢0e5)/1

2514 45,18 15.06 4.98 1.26 «39 66. 85 LY ] 90.10 «99
2528 37.07 15.13 6.70 1.51 «55 61.06 « 565 88.47 1.39
2538 23.00 8.73 4.10D 1.37 0.00 37.20 «52 52.95 1.30
2546 28.48 L6.55 5.9b 1.73 «57 51.29 « 80 17.51 1.72
2559 38.66 27.46 12.68 3. 25 1.07 83.12 .15 134. 69 2.48
2568 43,70 18.20 8.55 254 «69 73.68 «69 108. 686 1.49
2678 26.68 21.04 9.41 2.60 «83 60.56 L.27 99.90 274
2583 30. 5% L8.b4 8.15 2.28 o7k 60.16 .97 9u.57 2.10
2599 51.17 15.59 L.63 1.15 «39 72.98 «63 95. 97 <88
2007 36.96 22.25 11.5% 3.54 1.11 75.39 le.0% 122. 15 2.30
2617 32.83 19.62 10.641 2.93 T 66.59 1.03, 106.3% 2.25
2627 26.97 le.13 11.93 Lelb 1.21 64e 40 l.22 110. 49 2.81
2637 53.07 LB.42 4.91 1.20 <46 76.06 ok3 100. 4% -89
2647 45,22 16.31 6.7% 1.73 «56 70,56 «5b 99.22 1.19
2657 40.53 1446 be 75 1.09 32 61. 14 «51 82.33 1.05
2725 43.50 L6.70 6.29 1.57 40 68, 46 14 95. 68 1.20
2735 54.9% 13.45 h.5% 1.22 «31 The 46 «35 95. 4% o7
2745 17.73 ~6.80 9.64 2.81 «83 47.87 1.69 84, 85 3.77
2755 “1.33 Su 7T 11.59 J.22 «99 61.90 <93 129. 40 2.13
2765 ST.CD t1.19 3.66 «93 o2l 72.99 «28 89. % <58
2775 35,59 “he3l 5.29 .92 «13 56.27 «58 77.58 ’ 1.18
2614 $3.64 11.87 4.79 1.3 «39 72.03 1) 92.82 73

2832 2.28 2.23 S.12 3.19 1.18 13.92 ~§oll 35.39 14.52

ot
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GAS RELEASE RATES OF Y-1 SHALES

TABLE 6.
(GAS PRESSURES, TORR)
Sample Identification (EGSP-NYL Series) °
Time, days 530 1939 2119 2538 2832
22 22 22 22. 20
1 33 36 46 91 58
32 49 52 - 240 63
15 34. 83 61 345 72
40 34 137 69 318 *
65 37 193 76 318 *

* Air accidentally admitted to container
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TABLE 7. DIFFUSION COEFFICIENTS OF HYDROCARBON GASES
IN Y-1 SHALES (PARAMETERS FOR EQUATION 1)

Sample No. Pw, toTr D, cm?/sec a
530 34 2 x 10-6 0.3
1939 1650 8.5 x L0=9 large
2119 77 1 x 10-6 0.43
2538 319 4 x 10-6 large
2832 (120) (1 x 10-6)* (2)*

*

Insufficient data; values cited are rough estimates
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TABLE 8. INITIAL AND ULTIMATE PRESSURES
IN THE SEALED CANISTERS

Sample No. Px, torr Puc, torr
Y-1-530 34 150
Y-1-1939 1650 200
¥-1-2119 77 249
Y-1-2538 319 430

Y-1-2832 (120) 108




TABLE 9. CHENMICAL LHAKACIERLZAVLION DATA, U2sués iy
!
1AL TULAL fulaL ToreL CAKD

NARELE L CAKBUN HYUKUGEW N1TRUGEN SLLs UK Lot
rekGen FEnLong PeRLELT Pt KkCEN]
g
voa- sie. . .6 . .i .1 5
vor= sae, .3 B .4 o1 | S
Y - $9c¢. (O o . | 4 9
Y 1- a¥c. .Z o .1 .q S
L ' P .3 . .1 -3 S
r - dee. -3 .S Ll T S
Y J=- 4si, Nl o .1 b b
Yoo1- w4l .3 .3 ol - S
1 - a%1, .3 .4 ol b b}
Y 1= uan}, .1 . .1 .4 S
Y \= aft, " .3 L3 .1 o4 S
Y 1= usol, .6 .5 ol -] 9
Y 1- 499, -3 .3 o1 ) ]
r 1= Sul. .U o4 o1 T e Y
Y 1- ¢t .3 ] | ! 5
Y 1- Y930, .1 .2 ol P | 9
Y 1= Yob. .- .3 .1l . S
Yoo1- Sie, lau .4 o1 .8 .
\ 1= 8%, - ol .1 o S
Y 1= S99, ‘ B.4 <5 .l 1.2 9
4 i-luld, WU .2 .1 |  } ‘S
Y I1=-155%u, f.u .- o1 l.b Y
Y l-l3au, 1.1 ) .1 1.6 S
Y 1-1s550. <4 .3 .1 1.6 5
Y 1-Lksny, -3 - .1 .t 9
Yooa-1%1u, . .. .1 .1 S
Y L=1384, .2 .9 .l 1.1 9
¥ 1=13590, oA ) .l .1 s
Y I-lavuy, M o4 o .1 ]
r 1-iajo., .3 .5 . .1 5
Y I-iteu, 1.2 .9 ol 1.3 9
v 1=-l1-i30, el 2 o1 -l Y
Y 1=ld4b, - oC | .l S
Y -144Y, | .3 .t .l S
Y 1-145Y, ots -9 .1 .3 S
Y 1-14nY, .- .3 ol Y 5
Y ol-laly, o d .4 .1 .0 S
1 I=lasy, . d - .1 .1 b
Y I-1494, .2 o ol o S
v I=1%0a, 1.2 o - 1.4 5
|} 1-1c14, .8 -] .l .4 ]
t o 1-itea, .3 .S .1 .6 9
Y 1-1523, ] S .l . | S
Y heLbas., o3 -] ol .c 9
v t=-1533. | P .l -1 b

sStu
NU.

WLE SO D N e

ve



SANMELE LU

- o o o e =g oy w o wL K g L o o =, o W ok o o ok W o w o o o W wg, o ok o oA of of wf i W W = - - o -t

1-1963,
1-1573.
1-1503.,
1=-1%92.
I-love,
i-leic.
1-ltcdc.
l=lesc.
1=-1b4d.
J-lobad.
I-luhZ.
i-iule.
t1-lodd,.
f-1e92,
1-17vs,
1-1111.
1-1121,
1-i731.
1-1741.,
I-1751.
1-17v1.,
I-17170,
i=l/H8u,
I=-179u,
1-ltuu,
I-lctv,
i-ledv,
i=1tsv,
l-lb4dvu,
i-iesu.,
l-ttbo,
1-187u,
I-lobu,
1-1606%.,
p=189y,
i-19u4,
i=-1451%.
1=-14%<2%.
1~193Y.,
1-154/,
=148/,
iI-tyol,
1=-1977.
t-1%017.,
1=1997.

TuTaL
CAKBUN
Pehitenl

.2
4
.3
.9
02
.4
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.2
ol
.
]
.0
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.3
.S
.
b
oh
)
o4
.2
.3
Y
.5
.95
.9

1.0
P
]

1.¢
.3

1.9

1.0
]
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TABLE 9. {Continued)
CHENMILAL CHAKALIEKIZATLIUN ULATA, 02/70c2l9

(NN JUlAL TOTAL TUTAL CAKL
Savi'Lt I CAKREDN hYLURUGRRN NLITRUGEN SuLbuk cuct
renCewd rentiewl PERCENT FenCerd

1=2Gu6b, -4 b I ] Py | 9
1~Z2ilo, 3 ol el S.C 9
1=-cuco, ] .- o1 .4 S
1-2use. .4 .6 o) . é 9
b=2iitn, ol .6 .l w1 5
1-cdusn, .3 N .l 4 5
1-cuhly, 1.1 - o1 1.9 5
1-2ulY. .U -1 ol 1.1 .9
1=-<Lns, ) .4 el 4 5
1=-2u9Y., .3 9 .1 S k]
l=-ciusS, 1.3 -] o1 1.2 S
-2y, o -1 ol 1.9 5
=<1y, c.Y ) .2 1o8 S
V-21¢5. ! .- ol Y4 S
I=c2i35, 1 ] ol 1.7 ]
L=-214%, .6 S o) 2eb 3
1=¢195. 1.9 .5 .1 1.9 S
i=2165. tou U .4 9.3 S
1=2115, o & .9 ol ) S
1=2lu4, oS -] 2 o2 <
i-2144, .7 ) .2 1.V S
1-¢céua, - 9 o1 3 S
l-¢céla. ] .Y .2 .7 S
1-déea, .5 .4 .2 .t s
l=2c sy, o .3 .d 5 95
V-2culd. 1 b ) 3 S
L=¢en3. .6 S .b .2 &
1-2¢nld. .4 - 9 o 9
L-2cls. ) o4 5 .S .l 5
1=2ensd. .t .b .6 - S
[EP TR RN .4 .S .4 N ] k)
1-239¢. - I .- -] ol B}
1-2312. ol .- ol l.c 9
1-235¢2. .4 9 el .G S
1=-235¢2. l.u -] ol ot B-]
i-234e, oY .4 ol 1.4 )
1=-¢452. .Y .- .1 ol b}
l=cate, .0 o9 el 1.1 b
I=2a4t. ol . o1 1.2 9
L=¢5ub. ) -] ol 1.6 B
I=¢S51ib. .0 .- .l 1.7 bo!
i-etco. N L4 ol 1.5 5
1=db2l., 2.V ] ol 1.9 -]
V=2944., .8 -} .l 1.2 b
l=c2%0b, 1.0 o0 .1 1.6 -]

- o o W wa w w wg  w w w o W wm o W af i kK A o o wf M A ok ol A A ok L - ol -

Sto
NO.

138
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TABLE 9. (Continued)
ChEFTLAL LHARALILKRIZALLIUN DALA, ue/sudrsiy

futaL fTufaL TulaL TolaL CARD Sk
OhFILE L Laknun HYDRUGEWN NLThuLEN SuLb LR Lube NU.
PERCENT PERCEND PERCENS FenChwl

] l-e¢Sib. - <h . .1 1.7 S 139
Y 1=-¢56k. . 1.¢ .S . 1.6 9 140
Y 1=-¢990, Y ] .1 1.7 -9 141
Y 1-¢uul, i.oo ’ .S .l 2.1 - 142
Y )eccl/. 4.u .6 -1 1.6 S 143
Y i-¢nei, v o4 .l 2.6 ) 144
Y i-cbsl., 1.3 .S .1 1.4 S. 145
Y 1-¢tat, e} ) P | 1.6 ) 1406
Y l~cth/, 1.4 o4 ol b - 147
Y 1-c¢1eYH. 2.V .U ol 9 b 148
Y l~¢/in. 2.1 -1 .1 .9 -9 149
Yo l-glay, .1 .4 .1 .9 5 150
¥ 1-215Y. s.1 ol o1 1.0 9 151
Y 1-¢1nS, e.c ) ol .Y S 152
Y i=ctib. 2.3 o ol .-} 9 153
y 1-clab, C.4 .- .é Z.4 5 154
Y i=¢l94, 1.9 U .1 ol S 155
Y i-cuvd, ) .4 . .6 5 i5¢6
Y l=-¢bia, 1,0 ol ol ol 5 157
Y 1-c8c4, l.v -] el 1.0 9 158
Y 1-¢tsc. 3.1 .5 .1 1.3 b 159
Y l=¢tda, l.b - .1 1.4 ) 16U
Y l=-cusu, 5.4 - o1 1.6 5 161
Y d-cbouu., b.9 .3 .1 .4 5 i6e
Y 1-cirta, b.b .3 o1 ol -] 163
Y A1-=20:4, 4,0 ) Y 1.0 9 164
Y l-2tyy, %.1 .0 o1 1.0 S 165

LE



TABLE 10. SUMMERY OF PHYSICAL CHARACTERIZATICN DATA

02712779

JuLK TRUE ‘ SURFACE

CENSITY, DENSITY, POROSITY, AREA,

SAMPLF 1IN, 6/CC G/CC PCY M2/6G
Y 1- 372, 2.305 2.763 16.584 4122
Y - 382, 2,676 2.603 0.000 3. 649
Y 1- 322, 2.539 2.845 . 10.766 +903
Y 1- 492, 2.448 2.619 6.511 1.013
Y o1- .12, 2.609 2.774 5.945 1.746
Y 1- 822, 2.621 2.657 1.372 2,982
Y 1- &3, 2.643 . 2.567 0.000 3. 605
Y 1- sy, 2.689 2.584 0.000 2,477
Y 1- :51, 2.388 2.573 10.670 4,052
Y 1- 46kt 2.600 2.739 5.060 4e124
Y o1- 71, 2.508 2.507 1.517 3.372
Y 1- &At, 2.681 2.7514 2.532 3.194
Y 1- 891, 2.633 2.6585 1.206 1. 747
Y 1- SG1. 2.634 2.902 9.233 1. 462
Y 1- €21, 2.53A 2.767 8.264 2.363
Y 1- 530, 2.543 2.E11 9.532 2.430
Y 1- 4AR5, 2.543 2.<88 : 1.740 1.521
Y 1- a7s, 2.568 2.79¢ 7.968 2. 264
Y 1- 9as, 2.684 2.038 0.000 1.188
Y 1- 945, 2,508 2.793 10,193 2. 261
Y 1-10z4. 2,548 2.640 4.927 1.145
Y 1-121¢, 2,h14 2.688 2.738 1. 079
Y 1-1380. 2.642 2.634 0.000 1.542
Y 1-1350, 2,614 2.638 751 1. 563
¥ 1-13A0. 2.563 2.818 9,054 2.507
Y 1-1373. ALY 2.659 -902 3,387
Y 1-t1340. 2.612 2.829 7.029 1. 003
Y 1-13apg, 2.534 2.635 5.614 3. 706
Y 1-1400, Z.586 2.663 2.893 1.090
Y 1-1410. 2.645 2.781% 4,895 5.833
Y 1-142C, 2,621 2.629 <304 2.515
Y 1-1420, 2.h28 2,774 5.265 3. 934
Y 1-t4um, 2.561 2. 614 2.009 2.012
Y 1-t64a9, 2.655 2.709 1.995 4,291
Y 1-1459, 2.R69 2.727 2.119 he 216
Yoo1-1467, 2.635 2.578 0.000 .022
Y 1-1479, 2.629 . 2,628 0.000 1.997
Y 1-1494, 2.659 2.652 £.00¢ 5.197
Y 1-14964. 2.590 2.683 3.u84 2. 681
Y 1-1504. 2.610 2.646 1.226 3.322
Y 1-151h, 2.587 2.770 6.602 1.997
Y o1-182-, 2.472 2.743 10.057 . 5. 069
Y 1-16371, 2.622 2.97% 11.825% 1.973
Yoo1-15u4%, 2.h30 2.717 3.189 2.179
Y 1-155%, 2.697 2.772 2.720 1. 594

SEQ
NO.

W@ NDOVE WM

8¢



TABLE 10. (Continued)
SUMMARY OF PHYSICAL CHARACTERIZATION DATA —

02712779
BULK TRUE SURF ACE
DENSITY, DENSITY, POROSITY, AREA, SEQ
SAMPLE I0. 5/¢CC G/CC PCY "2/6 NO.
Y 1-1563. 2.653 2.601 0.000 ‘ 1. 996 48
Y 1-1573. 2.656 2.851 64849 1.109 49
Y 1-15813. 2.651 2.684 1.237 .932 S0
Y t1-1592, 2.602 2.736 3.443 1. 053 51
Y 1-1602. 2.607 2.685 2.918 4. 265 52
Y 1-1€12, 2.5A7 2.632 1.724 1.616 53
Y 1-1€22. 2.685 © 24676 0.000 2,581 Sy
Y 1-1632, 2.609 2.679 2.699 2.487 55
Y 1-1642, 2.652 2.719 2.473 3. 749 56
Y 1-1€52, 2.426 2.h63 8.898 2.314 57
Y 1-1€62, 2.681 2.824 5.053 © 2.303 58
Y 1-1€72. 2.686 2.753 2.429 <934 59
Y 1-1¢€82. 2.654 2.887 8.081 : 3.527 60
Y 1-1fa7, 2.608 2.656 1.810 2.716 61
Y 1-17903. 2.638 2,732 3.452 2.967 62
vo1-1711. 2.667 2.591 0.000 1. 659 63
Y o1-1721. 2,593 2.825 8.212 3.893 . , 64
Y o 1-4731. 2.521 2.645 4,678 3. 542 65
Y o1-1741, 2.642 2.732 3.287 3.980 66
Y 1-1751. 2.646 2.6R0 1.276 2.641 67
Y 1-1761, 2.640 2.602 0.600 . 2.853 68
Y 1-1777%. 2.628 2.594 0.000 2. 490 69
Y 1-1780. 2.635 2. 651 2602 , 3. 126 70
Y 1-1790. 2.648 2.634 0.000 1.874 71
Y 1-1806. 2.638 2.803 5.882 4. 459 72
Y 1-1810. 2.613 2.682 2.574 3. 144 73
Y 1-1A26. 2.615 2.896 9.716 1. 336 1
Y 1-1330. 2.599 2.762 5.912 1. 015 75
Y 1-1842, 2.583 2.761 he3T4 3.779 76
Y 1-1a50, 2.646 2.947 10.226 2. 443 4]
Y 1-1R60. 2.623 2.629 234 2. 018 78
Y 1-1378. 2.563 2.755 6.956 . 947 79
Y 1-18a1, 2.570 2.662 3.453 1.198 80
Y 1-14A49, 2.675 2.716 2.573 2,635 81
Y 1-1899, 2.594 2.716 4o uBy _ 2.858 82
Y 1-19049. 2.650 2.646 0.000 1.027 A3
Y 1-1919, 2.624 2.677 : 1.97¢ 2.295 84
Y 1-1929. 2.594 2.718 4.559 1. 717 85
Y 1-1939. 2.624 . 2962 11.423 1.628 86
Yoot-1947. 2.69¢E 2.710 +458 2.065 A?
Y 1-19%7. 2.63% 2.661 . 1.067 2. 338 88
Y 1-19h7, 2.671 2.888 7.51¢ 1. 230 89
Y 1-1977. 2.672 2.690 <679 4319 90
Y 1-1987. .- 2.689 . - 2.AR2. : © o ko703 2.531 91
Y

1-19497. 2.55% 2.646 3.431 4,733 92

6¢



SAMPLE [N,

€L L ELALLALLALLALLALALLAL LA ALLAL LG LA L L L LKL L L << <

1-23106h,
1-2716.
1-202¢,
1-2136.
1-20u¢F,
1-20%6.
1-216%,
1-2375.
1-2085.
1-2096.
1-210¢%.
1-21165.
1-2119,
1-2125.
1-213¢.
1-2145.
1-2156.
1-21665,
1-217¢,
1-2184,
1-2194,
1-220n.
1'221‘0.
1-22¢4.
1-22234,
1-2243,
1-2253%,
1-22A73.
1-2273.
1-22R%,
1-2293,
1-2302.
1-2312.
1-22322.
1-2332.
1-2342.,
1-223%2.
1-24813,
1-2u93R],
1-2508,
1-2518,
1-2528.
1-253R,
1-2548,
1-256F,

POROSITY,

PCT

4,850
1.617
2.233
0.000
5.693
0.000
0.000
1.492

.129
3.456
7.635
he324
16.285
10.4 39
4.197
5.823
3. 475
13.936
1.809
11.02¢6
3.592
7.368
3.786
5.4540
4,971
6.186
4,881
14,492
5.885
17.799
10.325%
0.00C
14.301
4,063
11.880
9.099
12.765
R.5642
5.317
5,928
8.155
8.584
9.h32
12.017

TAELE 10. (Continued)
SUMHARY OF PHYSICAL CHARACTERIZATICN OATA
02712779
AULK TRUE -
DENSITY, BGENSITY,
G/CcC G/CC
2.6L5 2,789
2.626 2,669
2.663 2.724
2.7€0 2.5A80
2.613 2.192
2.hA5 2.66T
2.hA1 2.€32
2.607 2.€87
2.661 2.E64
2.603 2.696
2.561 2.7T73
2.620. 2.738
2+59b 3.101
2.61D 2.914
2.571L 2.6R4
2.609 2.770
2,642 2.737
2.677 3. 112
2.065 2.714
2.668 2.998
2.665 2.7T64
2.676 2.389
2.672 2.727
2.h67 2.880
£.681 2.R21
ce672 2.84L8
2.664 2.8C1
24537 2.967
2.687 2.855
2.588 3.148
2.608 2.908
2.669 2.593
2kl 3.016
2+.665 2.801
2.633 2.9A8
2.640 2.904
2.h72 3.063
2.636 2.882
2.651 Z.80)
2.655 c.822
2.667 €e 90w
2.636 2.884
2.542 2.8138
2.622 2.94808
2.h24 2622

0.000

SURFACE
AREA,
M2/6

2. 436
2.876
1.809

968
1.502
1. 324
2. 306
1.982
2.443
2. 004
2.371
2.351
2.517
4,063
1.958
3. 554
1.734
2.036
1.892
2.823
2.592
2.885
1.958
2. 284
1. 285
2. 631
1.643
2.433
3. 755
2.207
1. 666
2.759
1.652
3.622
3.027
2. 005
3. 486
3.516
1.447
2.966
1.612
2.804
1. 685

. 947
1. 685

SEQ
NOD

93
94
95
96

98
99
100
101
102

104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
138

oy



SAMPLE I0.

PR R I I A I I I I

1-2775,
1-27R4,
1-2794,
1-2904,
1-2814,
1-2824,
1-2432.
1-29%44,
1-2854,
1-2464,
1-2874,
1-29814,
1-2894,

AULK
DENSITY
G/7CC

2.668
2.653
2.581
2.692
2.524
2.560
2.651
2.658
2.642
2.h86
2.651
2.636
2.6L14
2.650
2.661
2.610
2.h30
2.669
2.641
2.621
2.613
2.563
2.522
2.625
2.541
2.553
2.533

TABLE 10.

(Continued)

SUMMARY CF PHYSICAL CHARACTERIZATICN DATA
02/712/79

TRUE
’ DENSITY,
G/CG

3.166
2.914
2.964
3.021
2.766
2.957
2.884
3.037
2.875
2.704
2.619
2.948
2.851
2.901
2.834
2.879
3.086
2.823
2.637
2.918
2.848
2.786
2.870
2.791
2.832
2.760
2.718

POROSITY,

PCY

15.724
8,965
12.914
10.881
8.762
13.413
8.074
12,067
B8.094
<668
0.000
10.59%
7.292
B.637
6.100
3.347
14,764
5.449
0.000
10.17¢%
8.253
8.016
12.125
5.931
10.28¢4
7.513
6.792

SURF ACE
ARE A,
M2/6

3.523
2.777
3. 004
2.320
2.812
1.869
2.568
1.784
1. 864
2.569
1.016
2.658
2. 395
« 941}
1.945
2. 341
3. 851
1. 364
3.170
2. 669
1.758
1.819
1.132
1. 422
1.075
1.270
2. 483

SEQ
HO.

139

140
161
142
143
144
145
146
147
149
152
148
150

153
154
155
156
157
158
159
160
161
162
163
164
165

Ty



TABLE 11. STATISTISTICAL ANALYSES OF PHYSICAL CHARACTERIZATIOM DATA

0¢s12/79
WELL ¥ 1
STANNDAFO COEFFICIENTY 95 FCY. CONFIDENCE INMTERVAL NO OF
cEAN DEVIATION VARTANTE OF DEVIATION LOWER LIMIT UPPER LIMIT SAMPLES
AULK NENSTTY, H/CC 2.61¢ « 06 .00 .02 2.HE9 2.628 162
TRUE NENSTTV, G/CC 2,767 o 14 .2 .05 2.780Y 2.739 162
POROSITY, PCY 5,502 4o bl 19,73 . .81 4,313 6.195 162
SURFACFE AREA, M2/G 2.40% ’ 1. 02 1.03 : 42 2208 2,563 162

1 IS INSIGNIFICANT

(A
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TABLE 12. MERCURY INTRUSION POROSITY RESULTS
FOR WELL Y-1 SHALES

' Porosity,
Sequence No. " Sample ID. percent

1 ¥-1-372 4.73
3 -392 4.75
5 =412 4.62
9 =451 4.25
11 =471 3.94
13 =491 4.61
15 -521 5.00 .
19 =975 3.57
21 - -995 . 3.79
23 -1014 8.31
27 , -1360 6.64
29 -1380 4.39
31 - =1400 4.50
33 -1420 4.14
35 ~-1440 . 5.25
37 -1459 6.70
41 -1494 2.59
43- -1514 . 4.86
45 -1533 5.87
47 -1553 2.23
49 -1573 9.93
51 -1592 5.76
53 -1612 9.52
55 -1632 5.40
57 -1652 2.28
59 -1672 6.88
61 -1692 5.63
65 -1731 4.56
67 + =1751 '5.66
73 -1810 7.19
75 -1830 8.08
77 -1850 10.32
79 -1870 9.41
81 -1889 9.55
.85 -1929 3.35
87 -1947 5.37
89 -1967 9.19
91 -1987 6.78
93 -2006 8.20

9.40

95 ~2026
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TABLE 12. (Continued)

Porosity,
Sequence No. Sample ID percent
97 . Y-1-2046 5.19
101 -2085 6.39
103 -2105 4,79
105 -2119 3.87
107 -2135 2.44
109 . -2155 2.85
111 -2175 A.h9
113 -219%4 6.08
115 -2214 4.41
117 -2234 5.82
119 ~-2253 11.59
121 -2273 5.97
123 -2293 5.06
125 ) -2312 7.37
127 -2332 7.58
129 -2352 8.50
131 -2498 5.91
133 -2518 8.29
135 ) -2538 4 .37
139 =2578 11.50
141 -2598 9.63
143 -2617 2.68
145 -2637 7.66
147 -?657 31:.06
149 -2725 4.92
15 2765 6.20
153 -2775 6.23
155 -2794 3.18
159 -2832 7.26
161 -2854 5.14
163 ~2874 7.17
165 -2894 5.17




TABLE 13. ENERGY DISPERSIVE ANALYSIS OF Y-1 SHALES
Element Count Per 100 Counts ,

Shale Sample Na K ca Mg Al si Fe S c1 T Fe/S K/Al K/Si  Al/si

Y-1-372 - 8.9 1.6 2.0 21.3 55.6 9.4 - - 1.2 © 0.42 0.14 0.38
-975 - 11.8 - - 2.5 54.2 8.0 0.2 - 1.3 40  0.48 0.22  0.45
-1440 - 3.9 3.5 - 1.5 73.7 6.1 - 0.5 0.8 © 0.3 0.05 0.16
~1592 - 6.5 2.0 - 16.7 61.0 9.1 - 3.3 1.4 © 0.39 0.11 0.27
-1751 - 8.7 - - 18.9 59.0 9.6 2.4 - 1.4 4.0 0.46 0.15 0.32
~1909 - 3.7 7.1 1.7 9.8 71.1 5.3 0.4 - 0.9 14.0 0.37 0.05 0.14
-2085 - 8.1 -~ 2.8 25.1 58.4 4.4 - 1.2 - © 0.32 0.14 0.43
~2253 - 9.7 - 2.6 23.9 55.4 6.8 0.4 1.2 - 16.5 0.41 0.17 0.43
-2548 - 7.9 21.1 1.4 14.8 42.7 8.5 1.4 0.9 1.3 5.94 0.53 0.18 0.34
~2794 - 7.5 9.9 2.8 16.5 57.7 3.7 0.8 1.1 - 4.59 0.45 0.13 0.28
~2894 - 6.2 8.5 1.8 16.4 61.5 3.5 1.7 0.9 - 2.01 0.40 0.10 0.27

Y-7-6104 - 8.6 - - 27.7 58.4 4.4 - - 0.9 ®» 0.31 0.15 0.47
_6194 _ 87 - 2.4 2.3 6.2 7.7 35 - L2 2.2 0.3 0.5 0.3
-6293 _ 8.3 1.9 2.4 20.5 58.3 6.4 1.4 - 0.8 4.5 0.40 0.14 0.3
6448 - 10.0 2.3 - 22.8 58.0 5.5 - - 1.4 ® 0.44 0.17 0.39
—6544 - 8.4 22.1 - 15.8 47.3 4.7 0.8 - 0.9 5.7 0.53 0.18 0.33

Il1lite grain -  17.2 - - 25.5 57.3 - - - - - 0.67 0.30 0.45

Pyrite grain - - - - - - 27.5 72.5 - - 0.38 - - -

- - - - - 100.0 - - - - - - - -

Quartz grain

¢y
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FIGURE 21. SEM MICROGRAPH OF SAMPLE Y-7-6194
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