





The cuttings were caught in kitchen strainers as they exited the air-stream pipe emptying
to the mud pit. The samples were then washed in water while in the kitchen strainers to
rid them of as much drilling mud as possible before the cuttings were placed in
desorption canisters.

Temperature baths for the desorption canisters were on site, with temperature kept at 70
°F for the Hushpuckney sample, 72 °F for the Mulberry and Little Osage samples, and 74
°F for the deeper samples. The canistered samples at the end of the day were transported
to the laboratory at the Kansas Geological Survey in Lawrence, KS and desorption
measurements were continued at approximately the same temperatures. Desorption
measurements were periodically made until the canisters produced negligible gas with
daily testing for at least two successive days.

DESORPTION MEASUREMENTS

The equipment and method for measuring desorption gas is that prescribed by McLennan
and others (1995). The volumetric displacement apparatus is a set of connected
dispensing burettes, one of which measures the gas evolved from the desorption canister.
The other burette compensates for the compression that occurs when the desorbed gas
displaces the water in the measuring burette. This compensation is performed by
adjusting the cylinders so that their water levels are identical, then figuring the amount of
gas that evolved by reading the difference in water level using the volumetric scale on the
side of the burette.

The desorption canisters used were commercial and home made canisters. The
commercial canisters were from SSD, Inc. in Grand Junction, CO and PEL-I-CANS (by
J.R. Levine) in Richardson, TX. The SSD canisters were 12.5 inches high (32 c¢cm), 3 1/2
inches (9 cm) in diameter, and enclosed a volume of approximately 150 cubic inches
(2450 cm®). The PEL-I-CANS canisters were approximately 11.2 inches high (28.5 cm),
3.8 inches (9.7 cm) in diameter, and enclosed a volume of approximately 127 cubic
inches (2082 cm’). In case of small sample size (generally sample weighing less than
300 grams dry wt.), a concrete plug was placed in the desorption canister to decrease the
volume of free space within the canister. This volume of this plug was 77 cubic inches
(1262 cm’). Formation water obtained from a nearby well was also placed in the
canisters, with biocide (i.e., zephryn chloride) also added.

The desorbed gas that collected in the desorption canisters was periodically released into
the volumetric displacement apparatus and measured as a function of time, temperature

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






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. 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 surface pressure
conditions, therefore lost gas is determined by a line projected back to time zero. The
period of linearity generally is about an hour for cuttings samples.

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 S size fractions: >0.0930", >0.0661", >0.0460", >0.0331", and <0.0331". For
large sample sizes, the cuttings were ran 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) lag
time to surface for the well cuttings, 2) data tables for the desorption analyses, 3) lost-gas
graphs, 4) “lithologic component sensitivity analyses” showing the interdependence of
gas evolved from dark shale versus coal in each sample, and 5) a desorption graph for all
the samples.

After desorption was finished, a leaky valve was discovered on the canister that held the
Riverton "A" sample, thus results for the gas content of this sample were very low

(approximately 35 scf/ton), and not considered valid. No d...a are presented in graphs for
this sample.

Graph of Lag-time to Surface for Well Cuttings (Figure 2)

Lag time of cuttings to surface varied, but there is a general trend of longer lag times for
greater depth. The lag times accepted for cuttings were taken to be a visual average of
the trend (defined by the scatter of data points on this graph) at the depth at which the
samples were taken.






Riverton "B&C" sample also had lesser constrained results due to an approximately equal
amount of dark shale in the sample.
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FIGURES and TABLES

FIGURE 1. Correlation of field barometer to Petrophysics Lab pressure transducer.
FIGURE 2. Lag-time to surface for well cuttings.

TABLE 1. Desorption measurements for samples.

FIGURE 3. Lost-gas graph for Hushpuckney Shale at 399' to 403' depth.
FIGURE 4. Lost-gas graph for Mulberry coal at 656' to 660" depth.

FIGURE 5. Lost-gas graph for Little Osage Shale at 739' to 744" depth.
FIGURE 6. Lost-gas graph for Dry Wood coal at 1058' to 1060' depth.
FIGURE 7. Lost-gas graph for Rowe coal at 1080' to 1082' depth.

FIGURE 8. Lost-gas graph for Riverton "B & C" coals at 1116' to 1118' depth.
FIGURE 9. Lost-gas graph for Riverton "D" coal at 1123 to 1125' depth.

FIGURE 10. Sensitivity analysis for Hushpuckney Shale at 399' to 403' depth.
FIGURE 11. Sensitivity analysis for Mulberry coal at 656' to 660' depth.

FIGURE 12. Sensitivity analysis for Little Osage Shale at 739' to 744" depth.
FIGURE 13. Sensitivity analysis for Dry Wood coal at 1058' to 1060' depth.
FIGURE 14. Sensitivity analysis for Rowe coal at 1080' to 1082' depth.

FIGURE 15. Sensitivity analysis for Riverton "B & C" coals at 1116'to 1118’ depth.
FIGURE 16. Sensitivity analysis for Riverton "D" coal at 1123' to 1125' depth.
FIGURE 17. Sensitivity analyses for all samples.

FIGURE 18. Desorption graph for all samples.








































































