








from a pressure transducer in the Petrophysics Laboratory in the Kansas Geological
Survey in Lawrence, Kansas (Figure 1). The regression equation shown graphically in
Figure 1 was entered into a spreadsheet and was used to automatically convert the
millibar measurement to barometric pressure in psi.

A spreadsheet program written by K.D. Newell (Kansas Geological Survey) was used to
convert all gas volumes at standard temperature and pressure. Conversion of gas
volumes to standard temperature and pressure was by application of the perfect-gas
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.c., the value n) is constant in a
volumetric conversion, therefore the conversion equation, derived from the ideal gas
equation, is:

(PstpVsp)/(RTsp) = (PrigVrig)/ (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, Vs, and Tsep,
respectively, are pressure, volume and temperature at standard temperature and pressure,
where standard temperature is degrees Rankine ("R = 460 + °F). Py, Vg, and Tiig,
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 Vg, becomes:

Vstp = (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. In the case of core samples from the Layne Christensen Scott #3-9 well,
six of the eleven samples are still desorbing 9 months after canistering.

Lost gas (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
instant the core sample is lifted from the bottom of the hole. Characteristically, the



cumulative gas evolved from the sample, when plotted against the square root of time, is
linear for a short time period after the sample reaches ambient pressure conditions,
therefore lost gas is determined by a line projected back to time zero. The period of
linearity generally is about two hours for core samples.

LITHOLOGIC ANALYSIS

Upon removal from the canisters, the cores are washed of drilling mud, and either dried
in an oven at 150 °F for 1 to 6 days, or air-dried for up to 6 weeks. After drying, the
cores are weighed again to obtain a dry-weight based gas content. Selected samples were
sent for proximate analysis at Luman's Laboratories in Chetopa, KS.

DATA PRESENTATION

Data and analyses accompanying this report are presented in the following order: 1) data
tables for the desorption analyses, 2) lost-gas graphs, 3) desorption graphs for individual
samples, and 4) desorption graph for all samples at a common scale.

Data Tables of the Desorption Analyses (Table 1)

These are the basic data used for lost-gas analysis and determination of total gas desorbed
from the core samples. Basic temperature, volume, and barometric measurements are
listed at left. Farther to the right, these are converted to standard temperature, pressure
and volumes. The volumes are cumulatively summed, and converted to scf/ton based on
the total weight of coal and dark shale in the sample. At the right of the table, the time of
the measurements are listed and converted to hours (and square root of hours) since the
sample was drilled.

Lost-Gas Graphs (Figures 2-15)

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 was usually lost within the first two hours after canistering,
thus data are presented in the lost-gas graphs for only up to 9 hours after canistering.
Lost-gas volumes derived from this analysis are incorporated in the data tables described
above.

Desorption Graphs (Figures 16-27)
These are desorption graph (gas content per weight vs. square root of time) for all the
samples. The last graph in the series has all the desorption curves on it at a common

Appendix 1
These are photocopies of the results of the Luman's Laboratories proximate analyses.









FIGURE 18.
FIGURE 19.
FIGURE 20.
FIGURE 21.
FIGURE 22.
FIGURE 23.
FIGURE 24.
FIGURE 25.
FIGURE 26.

FIGURE 27.

Desorption graph for 730.7' to 731.1' (Mulky coal)

Desorption graph for 778.0' to 778.9' (Croweburg coal & V shale)
Desorption graph for 786.0' to 787.3' (Fleming coal)

Desorption graph for 8§20.0' to 821.2' (Mineral coal)

Desorption graph for 838.5' to 839.1' (Scammon coal)
Desorption graph for 924.0' to 925.0' (Weir-Pittsburg coal)
Desorption graph for 925.0" to 926.0' (Weir-Pittsburg coal)
Desorption graph for 1078.0' to 1079.0' (Rowe coal)

Desorption graph for 1134.5' to 1135.5' (Riverton coal)

Desorption graph for all samples.

APPENDIX 1. Proximate analyses performed to date.




























































































































































