








The universal gas constant R drops out as this equation is simplified and the
determination of Vstp becomes:

Vstp = (Tstp/Trig) (Prig/Pstp) Vrig

The conversion calculations in the spreadsheet were carried out in the English metric
system, the customary measuring system used in American coal and oil industry. V is
therefore converted to cubic feet; P is psia; T is ‘R.

The desorbed gas was summed over the period for which the coal samples evolved all of
their gas.

Lost gas for the sample (i.e., the gas lost from the sample from the time it was drilled,
brought to the surface, to the time it was canistered) was determined using the direct
method (Kissel and others, 1975; also see McLennan and others, 1995, p. 6.1-6.14) in
which the cumulative gas evolved is plotted against the square root of elapsed time.
Time zero is assumed to be the moment that the rock is cut and its cuttings circulated off
bottom. Lost gas measurements were made in the field by Jim Stegeman of Colt Energy.

LITHOLOGIC ANALYSIS

Upon removal from the canisters, the cuttings were washed of drilling mud and dried in
an oven at 150 °F for 1 to 3 days. After drying, the cuttings were weighed and then dry
sieved into 5 size fractions: >0.0930", >0.0661", >0.0460", >0.0331", and <0.0331". For
large sample sizes, the cuttings were run through a sample splitter and a lesser portion
(approximately 75 grams) were sieved and weighed, and the derived size-fraction ratios
were applied to the entire sample.

The size fractions were then inspected and sorted by hand under a dissecting microscope.
Three major lithologic categories were differentiated: coal, dark shales (generally
Munsell rock colors N3 [dark gray], N2 [grayish black], and N1 [black] on dry surface),
and lighter-colored lithologies and/or dark and light-colored carbonates. The lighter-
colored lithologies are considered to be incapable of generating significant amounts of
gas. After sorting, and for every size class, each of these three lithologic categories was
weighed and the proportion of coal, dark shale, and light-colored lithologies were
determined for the entire cuttings sample based on the weight percentages.

DATA PRESENTATION

Data and analyses accompanying this report are presented in the following order: 1) data
table for the desorption analyses, 2) lost-gas graph, 3) “lithologic component sensitivity
analysis” showing the interdependence of gas evolved from dark shale versus coal in
each sample, and 4) a desorption graph for the sample.
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The lithologic-component-sensitivity-analysis diagram therefore expresses the bivariant
nature inherent in the determination of gas content in mixed cuttings. The gas content of
dark shales in Kansas can vary greatly. Proprietary desorption analyses of dark shales in
cores from southeastern Kansas have registered as much as 50 scf/ton, but can be as low
as 2-4 scf/ton.

A value of 3 scf/ton for average dark shale is based on the assay of the gas content of
cores of dark shales in nearby wells. However, high-gamma-ray shales (such as the
Excello Shale), also colloquially known as "hot shales", typically have more organic
matter and associated gas content than dark shales with no excessive gamma-ray level.
Determination of gas content for a coal associated with a "hot" shale therefore carries
more uncertainty than if the coal were associated with a shale without a high gamma-ray
value.

In general, shale gas content does not have to be very much greater that 10 scf/ton before
the associated coal starts to have a gas content less than that of the dark shale. In all the
lithologic-component-sensitivity-analysis diagrams, a “break-even” point is therefore
noted where the gas content of the coal is equal to that of the dark shale. This “break-
even” point corresponds to the minimum gas content assignable to the coal and maximum
gas content assignable to the dark shale. It can also be thought of as the scf/ton gas
content of the cuttings sample minus the weight of any of the lighter-colored lithologies,
which are assumed to have no inherent gas content. Conversely, to assume that all the
gas evolved from a cuttings sample is derived solely from the coal would result in an
erroneously high gas content for the coal.

Desorption Graph (Figure 4)

This is a desorption graph (gas content per weight vs. square root of time) for all the
samples. The rate at which gas is evolved from the samples is thus comparable at a
common scale. The final value represents the standard cubic feet of gas per ton (scf/ton)
calculated for the sample, using the combined weight of the coal and dark shale in the
sample.

RESULTS and DISCUSSION

The sample of the Riverton coal at (1060' to 1061' depth) assays at 193 scf/ton, if the dark
shales in the sample desorb 3 scf/ton. There is sufficient coal (10%) in the sample to
have confidence in the results of the analyses. There is no high-gamma-ray shale in the
stratigraphic vicinity of the cuttings, therefore the assumption of 3 scf/ton for the

le.
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FIGURES and TABLES

FIGURE 1. Correlation of field barometer to Petrophysics Lab pressure transducer.

TABLE 1. Desorption measurements

FIGURE 2. Lost-gas graph for Riverton coal at 1060' to 1061' depth.

FIGURE 3. Sensitivity analysis for Riverton coal at 1060' to 1061' depth.

FIGURE 4. Desorption graph for Riverton coal at 1060' to 1061’ depth.


















