
I

L1

ANALYSIS OF MARMATON AND CHEROREE GROUP CORE SAMPLES FOR
GAS CONTENT

-- DART CHEROKEE BASIN OPERATING COMPANY
BUTLER #A3-35; sec. 35-T.33S.-R.14E.; MONTGOMERY COUNTY, KANSAS

By
K. David Newell

Kansas Geological Survey
The University of Kansas

1930 Constant Avenue
Lawrence, KS 66047-3726

AUGUST 25, 2003
(to be held proprietary to November 10, 2004)

Disclaimer
The Kansas Geological Survey does not guarantee this document to be free from errors or inaccuracies
and disclaims any responsibility or liability for interpretations based on data used in the production of
this document or decisions based thereon.  This report is intended to make results of research available
at the earliest possible date, but is not intended to constitute funi al or f iormal publication.

Kansas-Ge-o-16gib-ai-S-urvey
Open-file Report 2004-54



SUMh4ARY

Three three-inch diameter core samples from the Pennsylvanian Marmaton and Cherokee
Groups were collected from the Dart Cherokee Basin Butler #A3-35; sec. 35-T.33S.-
R.14E.; in Montgomery County, KS over November loth and llth, 2002.  The following
gas contents have been measured, based on the dry weight of the sample:
•     952.2' to 953.6'  (Sunhit coal)                                 (21.5 scf/ton)
•     1033.3' to 1034.0'  (Croweburg coal)                       (62.3 scfi'ton)
•      1124.3' to  1125.3' (Tebo coal)                                      (19.9 scf/ton)

Proximate analyses indicate the moisture/ash-free BTU/lb. of the Tebo sample (1124.3' to
1125.3' ) is 12,228, which makes this coal a high-volatile C bituminous coal.  Conversely,
the shallower Croweburg sample (1033.3' to 1034.0') assays at 14,364 BTUAb., making it
a high-volatile A bituminous coal.

Isotopic and compositional analysis of the gas obtained from the Croweburg coal (1033.3'
to 1034.0') indicates it has mixed biogenic and thermogenic characteristics, with a
heating value of 878 BTU/scf.

BACKGROIND

The Dart Cherokee Basin Butler #A3-35 in sec. 35-T.33S.-R.14E (Montgomery County,
KS) was selected for desoaption tests in association with an on-going coalbed gas
research project at the Kansas Geological Survey.  The samples (3-inch-dianieter core)
were gathered November loth and llth, 2002 by K. David Newell of the Kansas
Geological Survey.  Samples were obtained during wireline coring.  The well was drilled
by a rig owned by Layne Christensen, Canada.  Tichora, Inc., was charged with the
responsibility to collect most of the coals from this well, but results for shale and minor
coals collected separately by the Kansas Geological Survey are reported in this
document.

Bottom-hole times (i.e., the time the core sanple was lifted from the bottom of the hole)
and canistering times (i.e., the time the sanple was placed in the desoxption canister)
were noted in order to detemine lost gas and start of desoxption.  Approximate wet
weight of the sample was determined by subtraction of the weight of the empty canister
from the weight of the canister with the sample in it.  After the sample was removed from
the canister, it was weighed again before air- or oven-drying, then weighed after drying.
The weight loss is noted in the desoaption table (Table 1).

Temperature baths for the desoaption canisters were on site, with temperatures at 85
degrees F.  The canistered samples were later transported to the laboratory at the Kansas
Geological Survey in Lawrence, KS and desoaption measurements were continued at this
temperature.  Desorption measurements were periodically made until the canisters
produced no more gas upon testing for at least two successive measurements.



DESORPTION MEASUREMENTS

The equipment and method for measuring desoaption 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 desoaption 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 simply reading the difference in water level using the volumetric
scale on the side of the burette.

The desorption canisters were commercially obtained from SSD, Inc. in Grand Junction,
CO.  On average, the canisters were approximately 12.5 inches high (32 cm), 3  1/2 inches

!9m€T)indianeter,andenclosedavolumeofapproximatelyl50cubicinches(245o

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

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.  In order 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, 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 - PVAIT

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:
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(Pstpvstp)/(RTstp) = (Prigvrig)/(RTrig)

Customarily, standard temperature and pressure for gas volumetric measurements in the
oil industry are 60 °F and 14.7 psi (see Dcke,1978, p.13), therefore Pstp, Vstp, and Tstp,
respectively, are pressure, volume and temperature at standard temperature and pressure,
where standard temperature is degrees Rankine (°R = 460 + °F).  Prig, Vrig, and Trig,
respectively, are ambient pressure, volume and temperature measurements taken at the
rig site or in the desoaption laboratory.

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

Vstp = (TSJTrig) (Prigff stp) Vrig

The conversion calculations in the spreadsheet were carded 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 (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.

One desorption-gas sample was collected from the Croweburg coal.  The gas was
collected November 21, 2003 in two 120-cc glass bottles.  Each of these bottles were
water-filled and inverted in a larger bucket of water.  Gas was channeled to the sanple
bottle directly from the desorption canister through a capillary tube.  To minimize
dilution of the desoxption gas by the atmosphere, the capillary tube was initially filled
with water.  Once the valve to the desoxption canister was open, the gas from the
desoaption canister forced the water out of the capillary tube and then the inverted bottle.
The bottle was then sealed under water and subsequently sent to Isotech Laboratories in
Champaign, IL for analysis.

LITHOLOGIC ANALYSIS
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Upon removal from the canisters, the cores were washed of drilling mud, and air-dried
for 7 days.  After drying, the cores were weighed again to obtain a dry-weight based gas
content.  Selected samples were sent for proximate analysis at Luman's Laboratories in
Chetopa, KS, in addition to being subjected to ashing experiments at the Kansas
Geological Survey.

DATA PRESENTATION

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

Data Tables Of the Desorption Analyses gTable 1)
These are the basic data used for lost-gas analysis and detemination 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
sanple was drilled.

Lost-Gas Graphs (Figures 2-4)
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
desoxption measurements was usually lost within the fist 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 5-8)
These are desoxption graph (gas content per weight vs. square root of time) for all the
samples.  The last graph in the series has all the desoxption curves on it at a common
scale.

Isotopic Analysis (Figure 9)
This figure compares the results of the isotopic and compositional analyses to other
conventionally-produced gases in eastern Kansas.

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

Appendix 2
This is a photocopy of the results of the Isotech Laboratories compositional and isotopic
analysis.
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RESULTS and DISCUSSION

The following gas contents are calculated, based on dry weight of the sample:
•     952.2' to 953.6'  (Sunhit coal)                                 (21.5 scflton)
•     1033.3' to 1034.0'  (Croweburg coal)                       (62.3 scflton)
•      1124.3' to  1125.3' (Tebo coal)                                       (19.9 scfilton)

Proximate analyses were performed on the Croweburg and Tebo coal samples at Luman's
Laboratories in Chetopa, KS.  The core was cut down its vertical axis.  The proximate
analysis was performed on one half of the sample and the other half was preserved for
future analyses.

Croweburg (1033.3' to  1034.0')
As Received
moisture           ash                    volatile matter
2.59%                 20.50%              35.59%

Moisture Free
ash                    volatile matter
21.04%               36.53%

fixed carbon    BTU/lb.
41.32%                11047

fred carbon    BTU/lb.
42.43%                11342

Moisture/ash free
BTunb.
14364

Tebo (1124.3' to  1125.3')
As Received
moisture           ash                    volatile matter
3.82%                 62.23%               17.46%

Moisture Free
ash                    volatile matter
64.70°/o              18.46%

sulfur
3.090/o

fred carbon    BTU/lb.
16.19%               4172

f tyed carbon    BTU/lb.            sulf ur
16.84%               4338                     1.35%

sulfur
3.01%

sulfur
1.300/o

Moisture/ash free
BTunb.
12228

Proximate analyses indicate the moisture/ash-free BTUAb. of the Tebo sample (1124.3' to
1125.3' ) is 12,228, which makes this coal a high-volatile C bituminous coal.  Conversely,
the shallower Croweburg sanple (1033.3' to 1034.0') assays at 14,364 BTUAb., making it
a high-volatile A bituminous coal.

Using the equation from MCLennan and others (1995):
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Gc = Gpo (1 -ad)

where:
Gc = gas content, scf/ton
Gpc = "pure coal", gas content, scf/ton
ad = dry ash content, weight fraction

the gas content of the samples converts to:

unit                                 depth                moisture-f ree ash
Croweburg                      1033.3'               21.04%
Tebo                                   1124.3'               64.70°/o

Gc                          Gpc
62.3 scf/ton     78.9 scf/ton
19.9 scfi/ton      56.4 scf/ton

Simple ashing of the samples at the Kansas Geological Survey were carried out in a
muffle furnace in which the samples were first weighed and then subjected to 110 °C
until their weight stabilized.  This first firing approximates moisture content.  A second
firing at 750 °C for three to four days essentially ashed the sample.  Two crucibles of
sample were utilized for both the 110 °C and 750 °C firings.  Each crucible was filled
with approximately 1.5 grams of pulverized material (i.e., < 0.0460" sieve size).  Results
were accepted if the difference in weight loss for each saniple was less than 2%.  The
analyses are as follows:

unit                                 depth                moisture           ash                    moisture-f ree ash
Summit                            952.2'                 2.22°/o                79.94%              81.75%
Croweburg                       1033.3'                1.53%                  19.56%               19.87%
Tebo                                  1124.3'               2.00%                 76.44°/o              78.00%

Using the equation from MCLennan and others (1995) (see above), the gas content of the
sanples converts to:

unit                                  depth                 moisture-free ash         Gc                      Gpc
Sunrit                           952.2'                 81.75%                            21.5 scf/ton      117.8 scf/ton
Croweburg                      1033.3'               19.87%                             62.3 scf/ton      77.7 scf/ton
Tebo                                   1124.3'               78.00%                             19.9 sc£/ton      90.5 scf/ton

The compositional and isotopic analysis of the Croweburg coal desoaption gas indicates
that this gas has both microbial and thermogenic components (Figure 9).  The
conventional gases in the region of the Dart Cherokee Basin Butler #A3-35 well also
have mixed origin, according to the map of isotopic compositions in Figure 9.  Heating
value for the Croweburg desoxption gas is 878 BTU/scf.
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FIGURES, TABLES, and APPENDICES

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

TABLE 1.  Desoaption measurements for saniples.

FIGURE 2.  Lost-gas graph for 952.2' to 953.6' (Summit coal).
FIGURE 3.  Lost-gas graph for 1033.3' to 1034.0' (Croweburg coal).
FIGURE 4.  Lost-gas graph for 1124.3' to  1125.3' (Tebo coal).

FIGURE 5.  Desorption graph for 952.2' to 953.6' (Summit coal).
FIGURE 6.  Desoaption graph for 1033.3' to 1034.0' (Croweburg coal).
FIGURE 7.  Desorption graph for 1124.3' to 1125.3' (Tebo coal).

FIGURE 8.  Desoxption graph for all salnples.

FIGURE 9.  Compositional and isotopic analyses for Croweburg sample compared to
conventional gases from eastern Kansas.

APPENDIX 1.  Proxinate analyses performed by Luman's Laboratories.

APPENDIX 2.  Compositional and isotopic analysis performed by Isotech Laboratories.
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TABLE  1  --Desorptk)n data for  Dart Butler #A3e5;  See.  35-T.33S.-Fu4E.;  Montgomery  Co.,  KS

SAMFLE:             952 2'    to  953 6.    (Summil  coal)  in  canister 3
8amplo air dried  7 Days

Iba.                      grams                                                                                                                                                 lb8.                   grams                         ITroi9turo  weight

dry  sample  weight:                                       5.0268       2280.13345                                                        wct  Sample  weight:                               5.1190                   2321.93              18°/a
oc>r\IVEFrsioN oF vcELUMEs To sTp

est.  fost  gas  (cc)  =
82

FueMEASUPIEMENTs                                                       CONVEPSION OF PllG MEASUPEMENTS TO STP (ctoie fl;  @6o degrees;  @14 7 PSD      OuMULATIVE VOLUMES            SCFITON  (approx)    SCFITON  (approx)
measured  cc     measured  T  (F)    measured P    cubic  ft  (@rig)

6                                85                  1076     0.000211889

6                                85                 1076     0.000211889
4                                 85                  1076     0.000141259

4                                 85                  1076     0.000141259

6                                 85                  1076     0.000211889

4                                 85                  1076     0.000141259

8                               85                 1076     0000282518
8                               85                 1076    0  000282518
5                               85                 1076     0000176574
4                                 85                  1076     0.000141259
3                              85                 1076    0000105944
8                                85                 1076     0000282518
6                                85                  1076     0000211889
7                               85                 1076     0  000247204
5                                85                 1076     0000176574
6                               85                 1076     0000211889
5                               85                 1076     0000176574

13                               85                 1076     0  000459092
7                               85                 1076     0  000247204

13                                85                  1077     0.000459092
7                               85                 1077     0000247204

17                                85                 1077     0  000600352

25                               85                 1078        000088287
23                                85                 1078       000081224
48                                  85                   1079        000169511

28                                 85                  1080     0.000988814

3                                 85                  1080     0000105944

9                                85                  1080     0000317833
30                                85                  10810001059444
25                               85                 1082        0.00088287
20                              85                 1083    0  000706296
60                                85                 1089     0002118888

39                                85                  1091      0001377277
23                               80                 1087        000081224

too                              85                 1094       000353148
58                               85                 1091     0002048258
95                              85                1080    0,003354906
64                                85                  1081     0002260147

92                               85                 1086    0003248962
160                               85                 1085     0005650368

50                                85                 1092        000176574
26                                  85                   1093     0.000918185

35                                85                  1092     0001236018
44                                85                  1096     0  001553851

42                                85                  1088     0001483222
40                                 85                  1087     0.001412592

28                               85                 1082     0000988814
34                                85                 1074     0001200703
24                              85                 1078    0  000847555
13                               85                 1075     0  000459092

9                                85                 1088     0000317833
45                                 85                  1067     0001589166

8                                85                  1082     0000282518
12                                85                 1087     0000423778
20                              85                 1088     0000706296
28                               85                 1088     0  000988814
37                                 85                  1100     0001306648

45                                85                  1095     0001589166

ABSoLUTE T (F)  (©rig)     psia  (®rig)     cubie  fl  (©STP)     co (©STP)

545            13  966       0.000192075      5  43893
545            13.966        0.000192075       5.43893
545            13.966           0  00012805    3.625953
545            13.966           0  00012805    3.625953
545            13.966        0  000192075       5.43893
545            13  966          0,00012805    3.625953
545            13  966             0.00025617  251907
545            13  966             0.00025617  251907
545            13  966       0.000160062    4,532442
545            13.966          0  00012805    3.625953
545            13  966         9 60374E-05    2.719465
545             13  966              0  00025617.251907
545            13.966        0  000192075      5,43893
545            13.966        0.000224087    6.345418
545            13.966        0  000160062    4.532442
545            13  966        0  000192075       5.43893
545            13  966        0  000160062    4  532442
545             13.966        0  00041616211.78435

545            13.966        0,000224087    6.345418
545             13.979        0  000416549       11.7953

545            13  979        0  000224295    6  351316
545            13  979        0.00054471815  42462
545            13  992        0  000801799    22  70433
545            13  992        0.000737655    20  88799
545            14.005        0.001540882    43  63275
545            14.018        0.00089968125  47603
545            14.018         9  63944E-05    2.729575
545             14  018        0  000289183    8188724
545            14.031         0  000964836    27  32102

545            14.044        0  000804774    22.78858
545             14,057        0  00064441418,24771
545            14,135        0  001943953    55  04642
545            14,161            0  00126589    35  84589
540            14.log        0  000750701        212574
545            14  200        0  003254798    92,16526
545             14,161         0  001882606    53.30927

545            14.018        0  003052489    86  43653
545             14.031         0  002058318    58  28484
545            14.096        0  002972517    8417199
545            14  083        0  005164835146,2513

545            14174        0  001624424    45,99839
545            14.187        0  000845474    23  94106
545             14174        0001137097    3219887

545            14.226        0  001434729    40  62685
545             14122         0001359518    3849711

545             14109        0.001293589    36  63022
545            14,044        0  000901347    25,52321
545            13  940             0  0010864    30  76332
545             13.992        0  000769727    2179616
545            13  953        0  000415775       117734
545             14,122        0  000291325    8  249381
545            13,849        0  00142851140  45078
545            14,044        0  000257528    7  292345
545            14.109        0  00038807710.98907
545             14.122        0.000647389    18.33196

545            14.122        0.000906345    25.66474
545             14.278           0.00t21088    34  28817

545             14  213        0.001465998    41.51228

cubie ft (®STP)    cc (©STP)  without  lost  gas         wth  lest  gas

TIME OF:                                                                      elapsed  time  (off  bottom  to  canistoring)
ofl   bottom                   in  canister                                                           13.1   minutes

H/10/0218.14          11/10/0216:27                                    0  219   hours

"E sincE                                                                   0.407855628  SQFIT (hrg)
TIME or= MEASURE    off   bottom                   in canister                         SORT  hr8.  (8ineo  off  bottom)
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SAMFIE              1033.3'  to  l034 0'  (Croweburg  coal)  In  canlster  c
saple air dried 7 Days

11)8.                        grams

dry  8amplo  weight:                                       2.7858                 1263.61
coNVEFBior\i oF voruMEs To sTp

est.  k)st  gas  (cc)  =
180

Fun MEAsuREMENrs                                                       CONVEPISION OF F`lG MEASUPIEMENTS TO STP (cubic fl;  ©6o degrees;  @ 14.7 pen      OuMULATIVE VOLUMES            SCFITON  (approx)     SCFITON  (approx)
measured  cc     measured  T  (F)    measured  F'    cubic  fl  (@rig)

21                                 85                  1079     0000741611

8                              85                 1079     0.000282518
7                             85                 1079    0,000247204
8                              85                 1079     0000282518
6                               85                  1079     0.000211889
6                                85                  1079     0000211889

6                                85                  1080     0.000211889

8                               85                  1080     0.000282518
5                              85                 1080     0000176574

16                              85                 1080     0  000565037
9                              85                 1080     0000317833
8                               85                 1080     0000282518

32                              85                 1080     0001130074
5                               85                  1080     0000176574

28                               85                  1080     0000988814
47                              85                 1080     0001659796

6                                85                  1080     0000211889

61                                85                  10810002154203
96                               85                 10810  003390221
85                              85                 1082     0003001758
65                             85                 1083     0002295462

162                              85                 1089     0005720998
91                                 85                  10910003213647

73                             85                 1087       000257798
231                                85                  1094     0008157719
135                              85                 1091     0004767498

203                               85                  10810007168904
158                               85                  10810005579738
205                              85                 1086    0  007239534
240                              85                 1086    0008475552

94                               85                  1085     0003319591
84                              85                 1092     0  002966443
52                              85                 1093       000183637
52                               85                 1092        000183637
90                              85                 1096     0.003178332
57                              85                 1088     0002012944

ABSOLUTE T (F)  (©rig)    psia  (©rig)     cubic  ft  (©STP)     cc (©STP)

545            14  005        0.00067413619  08933
545            14,005        0  000256814    7  272126
545             14.005        0  000224712       6  36311

545            14  005        0  000256814    7  272126
545            14  005          0  000192615  454094
545            14.005           0  000192615  454094

545            14.018        0.000192789    5  459149
545            14.018        0,000257052    7  278866
545            14  018        0,000160657    4  549291
545             14  018        0.00051410314.55773

545             14  018        0.000289183    8.188724

545            14  018        0.000257052    7.278866

545             14.018        0  001028207    29.11546

545            14  018        0  000160657    4,549291
545            14  018        0  00089968125  47603
545             14018        0001510179    42  76333

545             14018        0000192789    5459149

545             14,031         0  001961834    55  55274
545            14.031         0  003087476    87  42726
545            14  044        0  002736232    77  48116
545            14  057        0  002094346    59  30506
545            14135        0005248674148  6253

545            14.161         0.002953744       83  6404
545            14.109              0  0023608    66  85015
545            14,200        0  007518583    212  9018
545             14,161         0  004381928124  0819

545             14.031         0.006528726184  8722
545             14.031         0.005081471143  8907

545             14.096        0  006623543187.5572
545            14,096        0  007754392    219  5791
545           14,083          0  00303434    85  92263
545            14.174        0.002729032    77  27729
545             14.187        0.001690948    47  88213
545            14.174        0.00168940147  83832

545            14.226        0  002934673    8310038
545            14.122           0  00184506    52  24608
545             14.109        0  000291057    8  241799
545            14.044        0  000225337    6,380802
545             13.940        0  000127812    3.619214

545            13,992         9  62159E-05       2.72452

545            13,953         3.19827E-05    0.905646
545            14122         6.47389E-051.833196
545            13.849        0  000222213    6  292343
545             14.044            0  000321919.115431

545             14,109        0  000711474    20.14662

545             14122        0.001035823    29.33113
545            14122        0  001456626       412469

cublc ft  (@STP)    cc (©STP)   without  lost  gas          with  k)8t  gas

elapsed  time  (off  bottom  to  caiiistering)
14.2   minutes

0.236  hours
0.485912858  SQFIT (hms)

SQF]T  hr9.  (since  off  bottom)
0.542627353
0.562731434
0.579750904
0.597448278
o.611237361

0.62472216
0.637921974
0.657224805
0.869784377
0.709068246
0.732196088
0.749073502
0.833333383
0.848274043
0.925112606

1.06588513
1.081408548
127910559

1.644012708
2`02553148

2.350433275
3.188956639
3.601311489
4 382097418
6.025178851
8.793583574
8.357797424
9 . 65 5 021722
12.06888928
16.02974665
16.87116212

18.23420169
18.91523489
20.14206488
23.45071664
24.84725561
26.63930888
27.65898488
29.30505265
3o.59034888
31.32176205
32.09884906
34.30310158
34.98718019
35.88085998
37.21092283
39.1 3207692
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48                                 85                   1100        0.00169511

42                               85                 1095    0.001483222
33                                85                  1075     0.001165388
36                              85                 1083    0001271333
32                             85                1083    0  00tl30074
23                               85                  1100       000081224

9                              85                 1075    0,000317833
30                              85                 1089    0,001059444
62                                 85                   1072     0.002189518

10                               85                  1073     0.000353148
3                               85                  1077     0.000105944
3                              85                 logo    0.000105944
7                               85                 1078    0.000247204

DECANISTEPIED  4/14/o3

SAMFLE               1124  3'  to  1125.3.  (Tebo  coal)  in  canister  7

sample air dried 7 Days
Iba.                     grams

dry  Sample  weight:                                       5.5838                 2510.09
0C)NVERSION OF VOLUMES TO STP

eat.  k)st  gas  (cc)  =
53

Pl|GMEASUF"ENTS                                                       OONVEBSION OF PllG MEASUPEMENTS TO STP (cibre fl,  ©60 degrees,  © 14 7 psi)      OuMULATIVE VOLUMES            SCFITON  (approx)    SCFITON  (approx)
measured  cc     measured  T  (F)    measured  p    cubrc  ft  (©rig)    ABSOLUTE T  (F)  (@rig)    psia  (©rig)     cublc  ft  (©STP)     cc (@STP)   cubk3  ft  (@STP)    co (@STP)   without  lost  gas          with  k)sl  gas

elapsed  lime  (off  bottom  to  canistering)
13  2   mlnules

0.221   hours
0.469929073   SQF`T (hre)

TIME OF MEASul]E    ofl   bottom                   in canister                        SQF`T  hrs.  (since off bottom)



--



- -

Correlation of Field Barometer to KGS Petrophysics Lab Barometer

I I

I
I

II I  actua_regre I readingsssion

I I I

I/: 11

1075                                1080                                1085                                1090                                1095                                1100

Oregon Scientific Field Barometer (mbars normalized to sea level)

FIGUF3E  1.
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952.6' to 953.6' (Summit Coal) in canister 3

Dart Butler #A3-35; sec. 35-T.33S.-R.14E., Montgomery Co., KS
[1elapsedtime(off-bottom to canister)=0.468=SQPIT(0.219hrs.)=13.1mln./

II
I

I_IIll

II

I

82cc estima Ited lost gasI

0.5 1                                                    1.5                                                   2

square root of hours since core was off bottom
FIGURE 2.
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1033.3' to 1034.0' (Croweburg Coal) in canister C

Dart Butler #A3-35; sec. 35-T.33S.-R.14E., Montgomery Co., KS
1'

elapsed time (off-bottom to canister)
= 0.486
= SQPT(0.236 hrs.)
=,2m,n II

I

I-

II
Ill

180cc estimaIted lost gasI

0.5 1.5

square root of hours since core was off bottom

2.5

FIGURE 3.
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1124.3' to 1125.3' (Tebo Coal) in canister 7

Dart Butler #A3-35; sec. 35-T.33S.-R.14E., Montgomery Co., KS

elapsed time (off-bo=0.470=SQF}T(0.221hrs.)=,2m,n
Ittom to canister)

I

I

I

53cc estimatI
I

d lost gas

0.5 1.5

square root of hours since core was off bottom

2.5

FIGURE 4.
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surface

900'

•  952'-965'  Summit
1 000'

a   1033'-1034`  Croweburg

V   1124'-1125.   Tebo

1 200'

Desorption Characteristics of Dart Butler #A3-35;
Summit coal at 952.2' to 953.6';

sec. 35-T.33S.-R.14E.; Montgomery Co., KS

I
11

21. scf ton

I

11
I

an
dditro onal gas due toicbacterialaction?

I

11

/
oDays 1lJ 1 0            2'o20303'3050604b0809o   lo%`o                           lab                         2Oo

TIME (square root of hours since bottom hole time of core)
FIGUPE 5.
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Desorption Characteristics of Dart Butler #A3-35;

Croweburg coal at 1033.3' to 1034.0';
sec. 35-T.33S.-R.14E.; Montgomery Co., KS

•  952'-965'  Summit
1000'

a   1033'-1034'  Croweburg

V   1124'-1125'  Tebo

1 200'

I
11 62.3 scf/ton `

11 II II

a
aaa'naerotlonabic lgabacteS Clue torialaction

11 taken forsitional&

c analysis

/
/

o Days                     ,lo5
1 012200           30        bo       50      63007400809010011505026007(

TIME (square root of hours since bottom hole time of core)
FIGURE 6.



Desorption Characteristics of Dart Butler #A3-35;
Tebo coal at 1124.3' to 1125.3';

sec. 35-T.33S.-R.14E.; Montgomery Co., KS

900`

•  952'-965'  Summit
1 000'

a   1033'-1034.  Croweburg

V   1124'-1125'  Tebo

1 200'

I 19.9 scf/ton

11
Y

11

11

o Days                    1'J• 1 0           2'o20            303'8050604Z080901 0 Q;'o                                 1de2Oo

TIME (square root of hours since bottom hole time of core)
FIGURE 7.
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Desorption Characteristics of Dart Butler #A3-35;

sec. 35-T.33S.-R.14E.; Montgomery Co., KS

900`

•  952'-965'  Summit
1 000'

a   1033'-1034'  Croweburg

V   1124'-1125'  Tebo

1 200'

80706050403020100 IIII I
8±?3Wsecbf7trogn

I I
II --         additional gas due toanaerobicbacterialaction

additional gas due toanaerobicbacterialaction?11

S2 in.5 itcf/ton

II --

/ I Yebo19.9 scf/ton

Ill
`

Days            t;510      2;20        30    390    50604Z°8°9°t°5do                    t6o°                298              25°8`o      300       9o

TIME (square root of hours since bottom hole time of core)
FIGUPIE 8.
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-70                         -60                         -50                         -40

180

200

-60                         -50                         -40

U.  PENN   Mlll creek, schrader          fr:::::regj°8;)

Silver City, Thayer, Brewster,  Elk City,
M.  PENN   Mapleton NE, Neosho Falls, 01athe,

Clinesmith, Easton, Mcl.outh NW, Pomona,
Sallyards, Welch-Mohr

MSSP         E;T]%:t£:;L=:a:::::']:ri::kve:[]ey. Neosho

L.ORD       Logsden

oi3cMETHANE(%o):;:a:i;5iseK:i};:BBC:°g|#B:u:tign}a|£§;3S:r8%*%Et:a::all.('1t09384F?`)auRE9.
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LUMALN' S LALBORA:TORIES
P.O. Box 326   .   Chetopa,  KS 67336
(620)  236-7874

June 20,  2003

Kansas Geological Survey
1930 C6ustant Ave.
Lawrence Ks 66047-3724

Attn:  Jonathan Lange

Please find listed below analysis on the following sample.

ANALYTICAL

AND

PHYSICAL

TESTING

pout Dbonha tis;I
gwhdr#A3-5sCt=53=fu:T#:+Eo',,

Lab ID. 61804   Sample ID. Kansas Geologi'cal Survey Sample 3J-607.48g.

Moisture
Ash
Volatile Matter
Fixed Carbon

BTU/1b
Sulfu

CGL:pdl

I

I

I

I

I

As Received
2.59%

20.50%
35.59%
41.32%

1 1,047
3.01%

Moisture Free        MAF

21.04%
36.53%
42.43%

11,341                       14,364

3.09%
`Jl`\Jd',,I     'rJii       ,`\

Respectfully,Carl-
Canol Lunar

ire/y I



LUMALN' S LALBORA:TORIES
P.O. Box 326   .   Chetopa,  KS  67336
(620)  236-7874

June 20,  2003

Kansas Geological Survey
1930 C6ustant Ave.
LaVlence Ks 66047-3724

Attn:  Jonathan Lange

Please find listed below analysis on the following sample.

Jdr{ cbroke ben
fty #ha35
(35-T33s~¢iiej

Tch cool

(112q.5'follzG.3')
Lab ID. 61805    Sample ID. Kansas Geological Survey Sample 3K-326.28g.

Moisture
Ash
Volatile Matter
Fixed Carbon

BTU/lb
Sulfu

CGL:pdl

I

I

I

I

I

As Received
3.82%

'62.23%

17.46%
16.19%

4,172
1.30%

Moisture Free        MAF

64.70%
18.46%
16.84%

4,338                    12,228
1.35%

Respectfully,

:-`-i-.-i- i-
Carrol Lunan

W  vA£,:,!'.,q,,p   c

ifehor* \



ANALYSIS REPORT
Lab #:

Sample Name/Number:

Company:

Date Sampled:

Container:

Field/Site Name:

Location:

Formation/Depth:

Sampling  Point:

Date Received:

Component

Carbon  Monoxide ------------

Hydrogen Sulfide ------------.

Helium

Hydrogen

Oxygen
Nitrogen

Carbon  Dioxide --------- ~ -----

Methane -~ ---------------------.

Ethane-------------------------.

Ethylene------------------------

Propane------------------------

lso-butane---------------------

N-butane-----------------------

Iso-pentane-------------------.

N-pentane---------------------

Hexanes + ---------------------

49459 Job #:           3869

Croweburg Coal coalbed gas

Kansas Geological Survey

//

Glass Bottle

Montgomery Co, KS

API #  15-125-30195

Dart Cherokee Basin Operating Co. #A3-35 Butler

1033' - 1034' depth

1 /15/2003                               Date Reported:               2/18/2003

Chemical         Delta  l3C           Delta D         Delta  l5N

mol.  a/a               per mil               per mil               per mil

nd

nd

0.068

0.021

21.14

1.22                          -10.73

68.93                      -54.44              -199.6

5.71

nd
2.45

0.083

0.31

0.020

0.025

0.020

Total  BTU/cu.ft. dry@ 60deg  F &  14.7psia, calculated:        878

Specific gravity, calculated:        0.712

nd = not detected.  na = not analyzed.  Isotopic composition of carbon  is relative to VPDB.  Isotopic
composition of hydrogen  is relative to VSMOW. Calculations for BTU and specific gravity per ASTM
D3588. Chemical compositions are normalized to  100  percent.  Mol.  %  is approximately equal to vol.  %

ISOTECH  Laboratories, lnc.13o8 Parkland ct. Champaign, lL61821      217/398-3490

AcaatbrK  Z
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