








The time and atmospheric pressure were measured in the field using a portable weather
station (model BA928) marketed by Oregon Scientific (Tualatin, OR). The atmospheric
pressure was displayed in millibars on this instrument, however, this measurement was
not the actual barometric pressure, but rather an altitude-compensated barometric
pressure automatically converted to a sea-level-equivalent pressure. To translate this
measurement to actual atmospheric pressure, a regression correlation was determined
over several weeks by comparing readings from the Oregon Scientific instrument to that
from a pressure transducer in the Petrophysics Laboratory in the Kansas Geological
Survey in Lawrence, KS (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 pounds per square inch (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.e., the value n) is constant in a
volumetric conversion, therefore the conversion equation, derived from the ideal gas
equation, is:

(Pststtp)/ (RTstp) = (P rierig)/ (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, Vg, and Ty,
respectively, are pressure, volume, and temperature at standard temperature and pressure,
where standard temperature is degrees Rankine ("R =460 + °F). Prg, Vrig, 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 V, becomes:

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

The conversion calculations in the spreadsheet were carried out in the English metric
system, 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.
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FIGURES and TABLES
FIGURE 1. Correlation of field barometer to Petrophysics Lab pressure transducer.
TABLE 1. Desorption measurements for samples.

FIGURE 2. Lost-gas graph for shale seam in Bethany Falls Ls.; 1051.0'-1051.6'.
FIGURE 3. Lost-gas graph for Hushpuckney Shale; 1057.0'-1057.6".

FIGURE 4. Lost-gas graph for Lake Neosho Shale; 1264' to 1268'.

FIGURE 5. Lost-gas graph for Anna Shale; 1324' to 1326'.

FIGURE 6. Lost-gas graph for "V shale"; 1482.7' to 1483.6'".

FIGURE 7. Lost-gas graph for Croweburg coal; 1483.6' to 1484.5'.

FIGURE 8. Lost-gas graph for shale above Tebo coal; 1552.7' to 1553.5".
FIGURE 9. Lost-gas graph for Tebo coal; 1556.1' to 1556.8'.

FIGURE 10. Lost-gas graph for Riverton coal; 1728' to 1731' (large sample).
FIGURE 11. Lost-gas graph for Riverton coal; 1728' to 1731' (small sample).

FIGURE 12. Sensitivity analysis for Lake Neosho Shale; 1264' to 1268'.
FIGURE 13. Sensitivity analysis for Anna Shale; 1324' to 1326'.
FIGURE 14. Sensitivity analysis for Riverton coal; 1728' to 1731".

FIGURE 15. Desorption graph for cuttings samples.
FIGURE 16. Desorption graph for core samples.

FIGURE 17. Crossplot of isotopes and wetness for the Riverton gas.

APPENDIX 1. Float/sink and proximate analyses for the two Riverton samples.
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Attn: William T. Stocckinger

Please find listed below analysis on the following sample.

Lab ID. SM10-1 Samplc ID. Riverton Large 85911,

As Reeecived Moisture Free MAF

Maoisture 2.23%

Ash 7.59% 7.76%

Volatile Matter 36.65% 37.49%

Fixed Carbon 53.53% 54.75%

B1U/b 13,714 14,027 15,207
Sulfur 2.21% 2.206%

84.81% Coal Floated at 1.65 Specific Gravity 1.31

Alr Dricd weight of sample 857.1 gm

Respectiully,

Carrol Luman

CGL:pdl

P

Melprs | (eAa)
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Attn: William T Stoeckinger
Please {ind listed below analysis on the follow M[f& sample.
Lab ID. SM10-2 Sample 1D, Riverton ;){L 270-8X.

As Received Moisture Free MAF

Moisture 1.91%,

Ash 6.35% 6.47%

Yolatile Matter 38.71% 39.46%

Fixed Carbon 53.03% 54.07%

BTU/1b 13.98] - 14,253 15,239
Sulfur 2.12% 2.16%

86.98% Coal Floated at 1.65 Speaitic Gravity 1.31

Air Dricd weight of sample 271.1 pm

Respecetfully,

Ceonsbh

Carrol Luman

CGlpdl

P

MR (%J%)



