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SUMMARY

Seven cuttings samples from the Pennsylvanian Cherokee Group were collected from the
Dart Cherokee Basin #B2-30 Huser Trust; SE§ NW 30-T.30S.-R.14E.; Wilson County,
KS. The samples calculate as having the following gas contents:

e Tulsa(?) coal at 482' deptl (65 scf/ton)

e Mulberry coal at 9A)" dep (81 scf/ton)

e Little Osage Shal. (16 scf/ton)

e Mulky coal at 1074' dept! (1126 scf/ton)
e Croweburg coal at 1139’ (232 scfiton)
e Mineral(?) coal at 1179' ¢ (78 scf/ton)

e shale at 1498' to 1502' de_ ... (10 scf/ton)

ssuming accompanying dark shales in sample desorb 3 scf/ton
10 coal in sample
-ssuming accompanying dark shales in sample desorb 20 scf/ton; gas content of dark
<hale accompanying the coal is likely higher, coal concomitantly lower
-ssuming accompanying dark shales in sample desorb 20 scf/ton

BACKGROUND

The Dart Cherokee Basin #B2-30 Huser Trust; SE SE NW 30-T.30S. .14E.; Wilson
County, was selected for cuttings desorption tests in association with an on-going coalbed
gas research project at the Kansas Geological Survey. The samples were gathered April
26 and 27, 2005 by K. David Newell of the Kansas Geological Survey. Samples were
obtained during normal drilling of the well, with no cessation of drilling before zones of
interest (i.e., coals and dark shales in the Cherokee Group) were penetrated. The well
was drilled using an air rotary rig owned by McPherson Drilling.

ne samples were canistered, with surface time and canistering times noted. These
samples were collected in canisters that were supplied by Dart Cherokee Basin L.L.C.
and the Kansas Geological Survey. Lag times for samples to reach the surface (important
for assessing lost gas) were determined by using the lag times from a nearby air-drilled
well (Dart Cherokee Basin #CH-1 Holder; sec. 1-T.30S.-R.14E., Wilson County, KS),
which was also drilled using this particular drilling rig. The lag times were determined
by periodically noting the time it took for cuttings to reach the surface following
resumption of drilling after new pipe was added to the drill string.

Seven cuttings samples from the Pennsylvanian Cherokee Groups were collected:

e Tulsa(?) coal at 482' depth (159 grams)
e Mulberry coal at 960' depth (215 grams)
e Little Osage Shale (736 grams)
e Mulky coal at 1074' depth (234 grams)
e Croweburg coal at 1139' depth (289 grams)
e Mineral(?) coal at 1179' depth (394 grams)






equation, obtainable from basic college chemistry texts:

n=PV/RT

where n is moles of gas, T is degrees Kelvin (i.e., absolute temperature), V is in liters,
and R is the universal gas constant, which has a numerical value depending on the units
in which it is measured (for example, in the metric system R = 0.0820 liter atmosphere
per degree mole). The number of moles of gas (i.e., the value n) is constant in a
volumetric conversion, therefore the conversion equation, derived from the ideal gas
equation, is:

(Pststtp)/ (RTstp) = (Prierig)/ (RTrig)

Customarily, standard temperature and pressure for gas volumetric measurements in the
oil industry are 60 °F and 14.7 psi (see Dake, 1978, p. 13), therefore Py, Vi, and Ty,
respectively, are pressure, volume and temperature at standard temperature and pressure,
where standard temperature is degrees Rankine ("R = 460 + °F). Py, Viig, and Trig,
respectively, are ambient pressure, volume and temperature measurements taken at the
rig site or in the desorption laboratory.

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

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

The conversion calculations in the spreadsheet were carried out in the English metric
system, as this is the customary measure 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 time period for which the coal samples evolved
all of their gas.

Lost gas for samples (i.e., the gas lost from the sample from the time it was drilled,
brought to the surface, to the time it was canistered) are normally 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, however, had to be inferred for the Tulsa(?) coal at 482', the Mulberry
coal at 960', the Croweburg coal sample at 1139, and the unidentified shale at 1379’
because no desorption apparatus was on site when those samples were collected. The
procedure used to infer lost gas for these samples is outlined in the section below on Lost
Gas.

LITHOLOGIC ANALYSIS






The rate of lost gas used in this correlation was that amount of gas lost by the square root
of 0.6 hours (the square root of 0.36 hours). By knowing the total gas given up by the
sample after canistering (i.e., the total gas desorbed) a hypothetical rate of lost-gas could
be calculated using the a regression line:

lost gas rate per square root of 0.36 hours = 0.1241 X (total gas desorbed in ccs) + 48.14

Once the hypothetical lost-gas rate was calculated, the lost gas could be calculated by
taking the square root of the bottom-hole to canister time (derived from subtracting the
lag time from the surface time), and multiplying it times the hypothetical lost-gas rate.
Analysis of the lithology of the cuttings used in this correlation revealed no consistent
relationship (see Figure 3), therefore further refinement of the relationship of the rate of
Jost gas to the total gas desorbed after canistering is not possible at this point in time.

For the remaining samples, gas lost prior to the canistering of the sample was estimated
by extrapolation of the first few data points after the sample was canistered. The linear
characteristic of the initial desorption measurements is usually lost within the first hour
after the cuttings leave the bottom of the hole, thus data are presented in the lost-gas
graphs for only up to one hour after cuttings are off bottom. Lost-gas volumes derived
from this analysis are incorporated in the data tables described above.

“Lithologic Component Sensitivity Analyses" (Figures 7-13)

The rapidity of penetration of an air-drilled well makes collection of pure lithologies
from relatively thin-bedded strata rather difficult. Mixed lithologies are more the norm
rather than the exception. Some of this mixing is due to cavings from strata farther up
hole. The mixing may also be due to collection of two or more successively drilled
lithologies in the kitchen sieve at the exit line, or differential lifting of relatively less-
dense coal compared to other lithologies, all of which are more dense than coal.

The total gas evolved from the sample is due to gas being desorbed from both the coal
and dark shale. Both lithologies are capable of generating gas, albeit the coal will be
richer in gas than the dark-colored shale. Even though dark-colored shale is less rich in
sorbed gas than coal, if a sample has a large proportion of dark, organic-rich shale and
only a minor amount of coal, the total volume of gas evolved from the dark-shale
component may be considerable. The lighter-colored lithologies are considered to be
incapable of generating significant amounts of gas.

The total amount of gas evolved from a cuttings sample can be expressed by the
following equation:

Total gas (cm®) = [weightcoa (grams) X gas contenteoal (cm®/gram)] +
[weightgark shate (grams) X gas contentdark shale (cm3/gram)]

A unique solution for gas contentc,a in this equation is not possible because gas
contentgark shale 1S Not known exactly. An answer can only be expressed as a linear
solution to the above equation. The richer in gas the dark shales are, the poorer in gas the































































