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ABSTRACT

Data and interpretations relating the physical -
chemistry of Devonian shale to the productivity of natural
gas Qélls are presented in this report. Specifically,
methane isotherws, helium‘porOSity, BET, and permeability
and diffusion data are presented at pressures ranging up
to 1000 psi. Use of the data in productivity calculations

and resource estimation has been the subject of other

reports in this series.



QUARTERLY PROGRESS REPORT

October 1 - December 31, 1979
and
January 1 - March 31, 1980

Contract No. DE-AS05-76MC05197

Summary of Progress: Work was effected in both contractual tasks resulting in
‘ a .comparison between low pressure and high pressure
isotherms.

A. Technical Progress ‘ . i

I. A comparison of low and high pressure isotherm/degasibility data -
‘Appendix A, Y
- A /’
II. An updated summary of low pressure data gathered to date - Appendix B.

III. Gas chromatographic data - Appendix C.

B. Financial Expenditures

Note: Formal accounting is sent by our business office. The accounting
here is a summary of the monthly informal accounting by the P.I.
for the period October 1, 1979-March 31, 1980.

Faculty Salaries $3,566.70
Indirect Costs 3,566.70
Supplies and Maintenance Contract on Computer 1,945.92
EGSP Symposium (Morgantown) 175.09

$9,254.41
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HIGH PRESSURE ISOTHERMS AND DEGASIBILITIES: A COMPARISON

.Introduction

’This preliminafy report deals with the interaction of methane with samples
of Devonian shale at high pressure. We measured both the solubility of-methane
within shale as a function of pressure (isotherms) as well as the rate of trans-
port of methane through shale. Sincé we have already gathered and analyzed

considerable data at low pressure, these initial high pressure runs were made

with "equivalent'" samples run through the standard set of low pressure measure-

'
1

ments at the same time. In this report we consider predictive‘equations
describing the high pressure data, the accuracy of the fits to high pressure

data, and finally a comparison of high pressure.and low pressure data.

Experimental

The procedure and methods for obtaining low pressure data has been
described elsewhere.(I)

The high pressure apparatus is‘shown in the accompanying diagram. The
components shown in red are mounted on a piece of 1/4” copper plate the back
slde of Which is soldered to 1/2" copper pipes spaced at regular ~ 5" intervals.
Thermostatted water is run through the pipes as well as the heat exchangers,
also shown in black. The copper plate with the mounted components is surrounded
by insﬁlating material.

All internal volumes of the tubing and components marked in red are
determined by comparison to a standard volume obtained by removing mercury from
the drain associated with MV1, The pneumétic valves are actuated thfqugh
Skinner solenoid 3-way Magga Latch valves wifh needle vélves installed on the

vent side so that the pneumatic valves are closed very gently. The Skinner

valves, as well as the electric ball valves, are operated hy computer through

’
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an interface developed by the project. Spécifically PVl, 2, 4 are closed and
the pressure at the high pressure transducer measured. Then the volume between
F and MVl is increased by draining an amount of mercury from MVl and determining
its volume by weighing it. The total valdﬁe between PV4, PV1 and PV2 can be
determined from the original pressure, its change, the mercury volume measured,
and the equation of state of the gas. The volume between PV3 and the surface
of the mercury can then be determined by £filling the apparatus with gas, closing
PV3, evacuating the apparatus, closing PV4, PV1, and PV2, then opening PV3 and
measuring the pressure again. The volume between PV2 and a Cajon.VCR connector
~installed between F and the sample holder S was then determined by installing a
disk in place of the washef of the fitting and monitoring the pressure'changefgé
PV2 is opzned in the same way as Before. The volume of the sample holder S w;s
determined by weight of water upon filling‘it and this volume compared with the
volume obtained by replacing the disk with the empty sample cell and femeasuring
the volume below PV2., A small discrepancy existed and was corrected so that a
cell filled with inert material gave "zero'" amount of sorption.

buring the calibration procedure it was discovered that the volumes
ébtained differed by about .15 ml/valve accérding to whether the valve was
opened or ciosed. Smaller discrepancies existed as to how fast the valves were
opened énd closed. We associated these discrepancies with pressure transienfs
from the bellows volume change and eliminated them by closing the pneumatic
valves slowly. (This‘was QCComplished by installing throttles on fhe Skinner
valves.) All actual pressure measurements were made by placing all PV valves
in the closed poéition first. . Then the pressurevmeasurement was made, and the
relevant valve (PV2 usually) was opéned to (re)eqpilibra;e bressure, then
- closed, and the pressure méasurement repeated. Equilibrium was ascertéined on

the basis of equivalency of the pressure readings upon repeated cycling:

A2



Runs themselves are made in é manner similar to.the low presgure. A
crushed and sieved sample of knan density (dete;mined by toluene and ‘a pycnometer)
is loaded into sample chaﬁber S which ié then fastened onto the systém and
evacuated. A Dewar containing hot water is placed around the sample to hasten
degassing. Runs are made by progressively closing PV2, increasing the pressure
between PV3, PV4 and PV1, meaSurinnghe pressure, opening PV2Z, equilibrating,
then measuring the pressure again. This process is‘repeated in about six steps
until the pressure on the sample is about 1000 psi. From these data, the number
of moles of gas in the gas phase is determined before and aftef opening'PVZ and
~ the difference ascribed to the aﬁount of gas sorbed into the sample as has been
discussed before for thé low pressure case. The gas (methane) is assumed to
obey the Benedict-Webb-Rubin'equation of state.

Degasibility data is obtained as béfore by following the rate of gas
release from the sample upon change of the applied gas pressure. Specifically
the sample is equilibrated at a high initial pressure (~ 800 psi) then dropped
discontinuously by closing PV2, evacuating the space between PV1, PV2, PV3, and
PV4, then opening PV2. The degassing rate of the sample is followed by monitoring
ﬁhe pressure as a fuuclloun vl time (with Pv2 open and the appropriate bellows

volume correction applied).

Results
The detailed resultg are shown at the end of the rebort along Wiph
Tables I-IV which summariée‘the results and compares tﬁem withvtﬁe expectation
"of the 16w pressure data. ’
éeveral.féatures sthld be mentioned. First, the data is highlyvrepro-
ducible in the sense that repeat runs on the éame sample give the éame results,

Second, most of the isotherms obtained fit the équation

‘ BP .
(1) “ads AP + 1 + CP ) ' K
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Fits were made by a method of successive approximations which involved least
-square fitting A and B, arranging the equation to a form that was linear in C,
then fitting C. The process was repeated until no further improvement was
obtained. The results are shown in Figures'Z - 8 and in the detailed computer
printouts; In the figures the fits are represented by the curves and the
experimental points by (X). The fitg are somewhat low (about 10%) at high
pressure which may be an artifact of the somewhat unusual fitting procedure.

We intend to replace this procedure with a direct nonlinear least squares method
using the Marquardt algorithm. ' /

The equation (1) is compatible with a dual mechanism of sorption. The
second term is that of a Langmuir absorptioﬁ isotherm wherein there are a fini;é
number of sorptive sites that place an upper bound on adsorption at B/C. At
low pressures the number of sites is muchhlarger than the number of adsorbed
molecules and the amount adsorbed is proportional to pressure with slope B.

The Langmuir adsorption isotherm is appropriate for single layer-adsorption

such as when the adsorbate is well above its critical temperature. (In this

case multilayer adsorption is not important because the magnitude of the forces
involved is of the order of those of condensation and condensation forces are

not important above the critical temperature.) The first term of equation (1)
can be associated with a second process including sorpéion into the open porosity
of the shale, solution into kerogen or adsorption onto a second type of gite

with different isotherm characteristics. The equation (L) thus fits existing
conceptions of the sorption of methane into shale involving‘multipléApchesses.

Most of the fits were good but in some cases exceptions exi;t. Figures
6 and 8 shgw data that is duite unintelligible by the two'stgp mechanism
proposed above. Negative isotherms such as displayed'fér Figures 6 and é are

(2)

often observed with microporous materials. In my opinion such negative

isotherms (implying that the amount of methane contained in the rock -decreases
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with increasing gas pressure) cannot occur when the volume of .the rock is calcu-
lated from a bulk densityi- However, if a fluid used to determine a "bulk density"
penetrates into the porous structure of the sample, the result is a "bulk densi;y"
determination that is too high.and correéﬁénds to a '"volume" whereinléome sorption
is already included. The negdtive isothérms thus occdr, in my opinion, in
situations wherein some of.fhe space*(phgse space)»associated with.éorption is
included twice, once in fhe~density determination and again .in the processes
associated with sorption. The veracity of this view and its implications for
gas produce;s needs further work. , / .

The comparison of these resulﬁs with low pressure data 6bt;ined from a
second sample at the same depth gave much useful information concerning the .
range of possible sorption mddels applicgble to methane in sﬁale. First it should
be noted that the plateau associated with the Langmuir iéotherm part of équati&nu(l)
is considerably higher than that associated with a monolayer from the BET experi-
ment as Table I shows. As a general rule BET experiments give higher areas at

higher temperatures; for example, CO, at -78.6°C give larger surface areas

2

agsociated with adsorption than N2 at -196°C. Normally fhese differehces are
associated with the sorption process requiring some sort of activation energy.

For shale there is also the possibility of solution in kerogen being involved;
solution involving penet;atién into the material would be exéected'to be greatly
hindered at the lower temperatures. 1In aﬂy.event‘a BEI surface area underestimates
the height of the Langmpir.plateau by about a factor of 3.

Finally there is prgsently some discordance betwéeﬁ the low'preséure data
obtained with the older apparatué‘and that obtained by-fhe new one. 'fable IT1
shows limiting élopes.of eédatipn (1) as compared with that obtained with data
from the low pressure apparatus. Direct comparison of the nature of.Table IIT
1s of uncertain value because the pressure ranges of the 'two appar;tdses do not

_even approximately overlap, but we are investigatihg~this pbintAfurtHer, nevertheless.

AS



Table IV shows a comparison of high pressure versus low pressure degas-
ibility data. An astonishing feature is that the specific degasibility remains
so constant over a range of pressures (from ~ 1 gtm-AO atm). At face value the
constancy observed would seem to supporthgﬁe diffusion approach to gas transport
in shale wherein the diffusion constant is assumed to be constant as opposed to
the Darcy ng épproaéh wherein tﬁe bulk viscosity of the gas is assumed to be
applicable iﬁ its transport through micropassages. We plan to do a more in-depth
analysis both for samples wherein the agreement is excellent (e.g., Pa#1:4799)

and whefein some dependence is apparent (e.g., Pa#l:4949), o

" Bibliography
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- High Pressure Sorption Daté to Estimate Capacity for Gas Production from

the New Albany Shale Group,'" Proceedings 2nd Eastern Gas Shale Symposium,
Morgantown, 1978. A

A6



Table I

Low Pressure - High Pressure
~ BET Monolayer S B/C
Well ID Volume Gas STP/Vol Rock ' Volume Gas STP/Vol Rock
NY#1:1728 : 1.53 . 9.23
Pai#1:998 S 2,26 . v 16.1
. 14799 ' 2.64 ) ‘ ) 9.80
14949 ‘ ) ‘ B 9.85
:5053 . 1.95 9.34
Table- IT
. : LP Porosity
HP Porosity from Term "A" . . from He Isotherm Slope
Well ID , ) o (%)
NY#1:1728 . , o .35 ' : ' / 7.7
. Pa#1:998 .48 , 6.3
14597 ‘ -- 3.0
14799 .41 7.1 E
14949 T , T .48 5.2 ’/
:5053 - b2 6.7 -
Table III -
iimiting Slope ' . Slope of
from High Pressure Data (A + B) " Low Pressure Data
Well ID Vol/Vol/Atm - Vol/Vol/Atm
NY#1:1728 3.53 1.98
Pa#1:998 4,25 2.79
14597 4.63 4,61
14799 2.42 3.21
14949 1.99 3.05
:5053 3.23 4,83
Table IV
Degasibility ‘ Degasibility
HP * LP x
Well ID Vol(STP)/Area(cc)/Torx /Sec Vol(STP cm”)
NY#1:1728 ~, s o 277
Pa#t1:998 1.83 A 1.47 -
: 14597 2.41 x : 2.24
14799 - 1.44 - _ S © 1.47
14949 1.78 o : .319
1.72 ' . --1.91

15053

% Initial equilibrium pressure ~ 40,000 torr, - o
end of jump ~ final equil pressure a; 27,000 tor
v Tpitial equilibyiuvw pressute ~ 900 torr.
end of jump ~ final equil pressure ~ 200 torr.
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LEGEND FOR DRAWING
HIGH PRESSURE APPARATUS

BLACK- PIPES & MATERIALS ASSOCIATED WITH THERMOSTATTING

RED- THERMOSTATTED HIGH PRESSURE 1/8" SS TUBING & COMPONENTS
PV#-PNEUMATIC ACTUATED VALVES NUPRO SS—-4BK-TSW-8INC

MV1-MANUAL METERING VALVE WHITEY SS-31RF2

F-FILTER. NUPRO SS-2TF4-148S

RV1-RELIEF VALVE 1S PSI

LOW PRESSURE TRANDUCER - DATAMETRICS BAROCELL B-1888 TORR
HIGH PRESSURE TRANDUCER VIATRAN 218-24 MS M18 B-1888PSI

BLUE- UNTHERMOSTATTED SS TUBING AND COMPONENTS
EV#- ELECRICALLY ACTUATED BALL VALVES

RV2-RELIEF VALVE. 1PSI

GREEN~ GLASS VACUUM SYSTEM
GV#~ GLASS STUPCUCK
T#- VAPOR TRAP

MST~ MOLECULAR SIEVE PUMP
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FPRESSURE

Tarr
a
242 .86
a31.688
823. 4873
838 9581

™o

[ 28

L |

Samrle ID :

ISQTHERH

Date 1172513739

NY#1-EGSF: 1728 ~*

Gas : Helium
Initials : PDS ‘

Book S

Fage 44

SAMFLE ORTR

Weiahit 5.8397  (arams)
Oensity 2.6619 <{arams~sccl K
Samrle Temp : @ (cent)

~.\:EHS’S {cm. diam?

Farticle Size
DATA COLLECTED
SLOPE OF ISOTHERHM

- 1.82289€-84 Vol Gas~Ual Rock~Torr
5.28575E-83 Vol Gas-Uol rock/FSI
7.re731E-82 ol Gas~Uol Rock-ATH
1.71386E-83 Moles Gas~Gram RocksTarr

UNCERTRINTY - 1.72874 X
-~ DETRILER DRATR 4 FOINTS TAKEN. .

" ADRS GRS A'UNCERTRINTY ‘ FLAG . FLAG
Moles-Gram. - = & Parameter
a @ a a0,

4. 16846E-87 . 5.626 "1 a ‘
. 8.74874E-A7  3.78842 1 a
. 1.42894E-85 | 2.86833 Y oa.
1 . 2.899778 1 - @
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FILE #

FRESSURE
Tarr

ooty s
o= Py Oy
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Py Fu Pog L4y

3
a
1
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SémPle I0

(8
LY
w

ISOTHERM

Gas - Methane

Initials : POS

Book : 5'.
FPage : 44 ,
SAMPLE DATR
Weisht : 5.8397
Dengiéu : 2.6619

Samrle Temr :

Par{icle Size

© NY#1-EGSP: 172

o
)

a

{arams)
{arams-cc)

(cent)

"DATA COLLECTED

SLOFPE QF ISQTHERM

1.98@a13E-8a4
1.82485E-82

Uol Ga=
Ual Gas

FPage_ Al )

Date 11-25-1973

B85, {(cm. diam) -

~Ual Rock-Torr
~Ual rock P8I
. 158494 Ual Gas~VUal Rock~ATM

3.3188SE-a9 Moles Gas~Gram Rock~Torr

UNCERTRINTY

a.
‘o

DETARILED DRTA 4 PUINTS TQKEN

ADRS GAS
Males-Gram A .
a a
9.8693E-87 - 2.583
1. 74748E-88 . 1.98141
. & 6743E-a8 - 1.32433
2. 88899E-88 - 1.64331

 UNCERTARINTY . FLAG

b P b 0

FLAG
Parameter
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FILE # : :
DIFFUSTION '
‘ Paae-A /67 :

Date 11-25-1979

Sameple I0 : NY#1-EGSP:1728
Gas : HMethane

Initials : PDS

Boaok @ &
Fage : 44
SAMPLE DATA
Weigaht : 5§.8337 <(9rams) /
Densifsvi 2.6619 <(9ramsscc) //

Samrle Temr. : 8 <{cent)
Particle Size : 885 (cm. diam)

DATR COLLECTED

P Initial : B8B83 228
P equilibrium : 199.99
F o 189 352

SPECIFIC DEGRSIBILTY 2 77813E-@8
UNCERTAINTY 3.12818 %

L]

wstem d Moless dP 2. 81218E-96



FILE # 26 - 1 : 13 » :
BET ' .
Page AQO

"'.' _ ‘ . Date 1125~ 1979

Samele I0 : NYHI-EGSF:1728""
Gas : Nitrasen

‘Inifials : PDS

Book = &
Page - 44
. SAMPLE DATA
Meight : §.8397 dJarams) {
. Densf49'5 2. 6619 (arams-cc) //

| Samrle Temﬁli. a fcen{)
1‘Par41LIe HJLe :fw'Qqq .(cm.fdjam)
O para COLLECTED o
- INTERNHL HREQ

~Moles~Gram

2.5763E-a5
9.67842E-86 - Moles~sml. .
1.83616 ml. gassml. rock .
2. 48130 Srecific nrea (s3.meters<aram)
UNCERTRINTY : 36331 %
c ¢ 381.671 :
UNCERTAINTY IN'C = 8.244 % - -
BARQMETRIC PRESSURE - 745.571 " mm Hs
DETAILED DATA POINTH TAKEN
PRESSURE  ADS GAS - - UNCERTAINTY- - FLAG . - FLAG.
Tarr MalessGram - & ' X '....Parameéet,
a8 a 8 8 S e
. 19.9a85 2.483@5E-a5 . . 450689 1 a
885857 2.93483E-085. 82317 1 - a
142.951 I.19224E-85 . 588983 1 a
- 193,136 I 43438E-05 632208 1 .a
243622 3¢ . EE7AE9. 1 A



FILE # 26 - 1 : 1% ' ‘ o . . .
' DIFFUSION ' : A L
, | R : o .Page_ZQEEL;_

‘ Date 112571979
Samrle ID : NY#I-EGSP 1728 "

Ga

n

. Nitrogen

Initials - PODS

Boaok : §
Page : 44 .
SAMPLE DATRA ,
Weigsht : §.8397 (arams) /
_ Densitw : 2.6619 (arams-cc) . ' //

- Samele Temp : -136 (cent) .
Farticle Size : .@85- Ccm. diam)

DATA COLLECTED -

F initial : 243.521
F equilibrium : 34.849¢66
Po : 32.834

L

UNCERTAINTY 45338

Sustem - d MQIPS/‘dP}'S-3151SE;é5



FILE #
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Samrle IR
Gas
Initials
Book

Paae

THE COEFFICIENTS

ROS GRS

FRESSURE &+
Torr Moles~<Gram
a - @.88aE+ae
Jas 2.117E-85
3868 4. 459€-a5
19185 6. 847E-85
28522 8. 7F7F7E-8a8
35199, 1.807E~-a4
41837 1

. 184E-84

HP ISQTHERHM

: NY#1-EGSP: 1728

Methane
: POS
5

44

SAMPLE DATA

Heisht

Density

Samrle Temr : @

9.33528

2.66184

Farticle Size

DATA COLLECTED

a.
a.
a.
a.
a.
a.
a.

UNCERTRINTY

‘e

aaa
a4z2
a29
a4
a22
az2
B2z

{arams):

(arams-cc)
. ass.

OF THE EQUATION N=RP+BP-1+CF)

— . —— — —— - — - - ——- = — A —— — — — S e S - G S O T W Rwm S e W Sme G e G A8 S e

FLAG

R T o I
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cm. diamd

FLRG
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.a
.a
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.a -
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Da‘e 11:"2; 1119?9
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FILE #
HP OIFFUSION

Samrle I0 : NY#I'EGSP-‘I?E’S”“"
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Boak : &
Page : 44
SAMPLE DATRA
Weisht : 9. 33828 <(grams)
- Densitw : 2.66194 (srams/cc)
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OATA COLLECTED .

F initial : 2Fr3e. 4
P equilibrium : 187813

FPo ¢ 18614.5

SPECIFIC DEGASIBILTY 7.84729E-03
UNCERTRINTY . 126419 % |

Susfem 'd Moless dP 4 .29631E6-85. . .

—— a1

Date 11-25-1373



Samrle IR

ISQTHERM

Date 127 251979

. PA#1-EGSP:4899

Gas Helium
Initials PDS,
3
 Roak g
Faae J6
. SAMFPLE DATA i
Weishi : 5.8772 <erams) :
) ) ‘Densi(v S 2.68712 (aramsscc) “‘ - ://
S?msfé‘TemF : B cent) | ’

Particle Size : 885 <cm. diam)
© . DATA COLLECTED. |
SLOPE OF ISOTHERM |

SSE-84 .Ual Gas-Ual Rock~Torr

1.238

&.33487E-83 Vol Gas~Ual rocksFSI

8. 3I978FE-82 Uopl Gas~Uol RocksATH
"2.86853 Moles Gas~Gram Rock-Torr.

o

UNCERTAINTY. : 1. 48892 %

DETRILED DATA. 4 FOINTS TAKEN

FRESSURE A0S GRS UNCERTARINTY . FLAG _ FLAG
Tarr - ‘Moles~Gram : A S . Parameter

8- a , a a - S a AU
226, 388 5.38853E-87 - 4.43897 1 a -
S12.6758. 1.83473E-08 - 3.21882 -1 |

SRA2.873 1.63784E-8¢ . 2.49338 1 a8

8348 . 625 1.81861E-RrE - 2 59498 - . o..a

3



FILE # 26 - 1 : 14 ' o -
: ISOTHERM |
- o ' Page_gﬁg%§t;
Date 12~ 251973
Samrle ID : PA#I-EGSFP:4899 ~°
Gas - Mefhane
Initials : PDS
Y
Baok 5
Fage J& -
SHHPLE DATA -/ N
Weisht : §.8772 Carams) :
. Densitw ¢ 2.6712 <(eramsscc) . -/
Samele Temr : @ Ccent)
Particle Size : @85 <cm. diam)
 DATA COLLECTED
SLOPE OF ISOTHERH
I 66597E-04 Uol Gas~Uol Rock-Tarr
1.89585E-82 Uol Gas~Ual racksPSI
278614 Ual Gas-Uol Rock~sATH
€. 12287E-89 Moles Gas<Gram RocksTorr
UNCERTAINTY : .SA9684 %
DETAILED DATA 4 FOINTS TAKEN ..
PRESSURE =~ ADS GAS . - UNCERTAINTY FLAG FLAG
Tarr MolessGram 4 S DR - Parameter
221 137 1. 53968€=@6 - 1. 53188 1 .a
500. 486 - 3. Q8224E-86 - 1.88316 1 e
T3, 242 . 4.751656-86 862335 1 |
872 423 5.2599E-06 900518 1. a



FILE # -

)
2 )
|
—

- 14

Sameple ID :

Gas

Initials

Boak -

Fage

DIFFUSION

PA#1-EGSF:48993 ~

: Ne{hane 
. PDS
. \

SAMPLE DATR
.Neiahf.j, 5.8772 (arams)
Oensity ¢ 3.6?12' Caramsscc
§amP1é'femP ;; a. (cené)”
Par(z;]e Size “N'?SS e

DHTR LOLLELTED

F initial : 872.4?3
P equilibrium 238, 165

-

Sy

Sé .d Maless dF 2. 1386

Fo : 234 916 :

SPERTFIC

ij

P

diam)

DEGASIBILTY 8. JE967E-88
UNLERTRINT? 2.:3 9 -

Date 127 2-1979



14

[43]
= 8
1
Pmad,

FILE #

Samrle ID

La

in

Initials
Book

Fage

BET

Da{e 127 7’19”9

PA#I-EGSF: 4899 ~*

© Nitrogen

. POS |
54 x
S 1Y
SAMPLE DATA f
Weiaht : & 8772 <(arams) f
Density : 26712 (aramsscc) //
Hample TemP i G‘A(cenlﬁ g
'Parfxgle 5149 ”;HQSS (cm."diabﬁ
DATRA LULLELTED : |

INTERNRL RRER

.232453

7.16153E~-85 . Males~Gram
2 68183E-85  Males-ml.
4. P8F17° ml. was-ml. rock ‘
65.81424 Srecific Area (=s9. me(er&’ﬂram>
- :UNCERTRINTY : . 1147a8 %
C : 424 823
UNCERTAINTY IN C ¢ 113898 - %
BAROMETRIC PRESSURE 756.794  nm Ha
| DETAILED.nnrn 5 POINTH THAEN
PRESSURE A0S GRS UNCERTAINTY FLRG " FLag.
Tarr = Molesfcram‘ R4 -, Paramefer
A a- e A 8
3.32839 4. 69914E-85 230417 1 oa
&7. F331 7. 49559E-05 209314 1 .a
131.272 8. 62282E-05 217554 1 ..
185. 118 9. 5439E-85 - 226995 1 |
235.822 1.842126-04 1 A



o
= 0%
i
—

FILE # ¢ 14 L ' ' o .
. o . ~ DRIFFUSION o '
, ' : - S : , , Faae_fifégl_

Oate 12~ 271879

- Samrle I0 ¢ PA¥I-EGSP:4899
Gas ¢ Nitroagen
Initials : POS

Book : &

Fage : 48 A
SAMPLE DATA .y
Weisht §5.8772 (9rams) '
- Density : 2.6712 (gramsfc¢) h //

Samrle Temp =196 {cent)

Particle Size : @85 . (cm. diam)

OATA COLLECTED

P initial : 235.122
P equilibrium : &7 2759.

P o : 44 3847

SPECIFIC DEGRSIBILTY . 9. 3STEIE-06

UNCERTRINTY . 264683 %

Sustem: d Holes~s dP 8. F3I77IE-06 -



FILE # 26 -1 : 14 :
HP ISQTHERM -
: ' ' B Page AZ?

Samrle ID : PA#1-EGSF: 4899 -
Gas -+ Methane

Initials : POS

Boak :  §
Fage @ 4§
"SAMFLE DRTRA |
Weisht : 8.75184 <{arams) ;
. Density : 26712 (aramsscc) | /
SamP1é TemP :;‘9 .(ceh{) '
Particle Size ¢ .B35. Ccm. diam)
| . pata couLecTED
THE LUEFFICIENTH oF THE EDUHTION N—nP+BP «1+LP’ ARE
R = 2.41898E-18
£ = 1.5387E-88
C = 2.54263E-84
DETAILED NATA 0OF AUTOMATED IHDTHEPN
FRESSURE A0S GRS © UNCERTRINTY FLHC':; FLAG ADS GRS CALC
Torr . MolessGram - . X .- Parameter. --MolessGram . -
a g.00aE+aa - - - @.808 . . @ aa a;aa@E+aa .
I8V J.1826-a% . 8.832 3 Fe.4.  J.@57E-as
9461 J.837E-85 B N - 1 8.8 - 4.481E-85 .
18464 - 8.814£-85 oa.a22 1 R.a - . 5. 488E-4a5 -
27788 9. 328E-85 a.823. 1 g.a - 5. 943E-85
35524 - 7.935E-8a5 oa.a3tr 1 .ae.| o 6.277E-835
485821 - 5 B - I )

.79SE-85 . 7 @.847 464E-aS



FILE # . 2¢

SaMPIe Ia :

“Las ¢

'Iniéials

Book :

Fage :

Weisht - 8 75184 (arams)

R Density ¢ 2.6712 A(aréms/cc)
Sampfe‘TemP-i_ a (tén%)
.Pér{jéle‘qize “\-‘aqé Cem. diam)

© pata LDLLELTED o
F 1n1f1a1 - 4@444.g
P:equjlibriumz 3849603
P 38264.3
SPsngfcﬁnEGnsraier-'4.25535—0?
UNCERTAINTY . 183212 x.-
 Susten” 81699E-06

HP. DIFFUSION

FA#1-EGSF: 4895
He thans
. PDS
5
46
SAMPLE DATA

d Moless dP 4.8

Date 127 27,1979



FILE # 26 - 1 : 15 B | :
| | ISOTHERH .
e Paze. A3l

Date 127 41979

Semple ID ¢ PA#I-EGSP:4799
Gas :'Helzum '
Initials ¢ POS
Book 5
Pase ¢ 47
SAMPLE DATA ’
Weigsht : 9. 33336 kafams) /‘/
. Density : 2.67926 (aramsscc) | -
4 qamb!é‘TemP : 8 (cent) .

Particle Size : ‘ﬁoss Cem. diam)
MWRLMLRTE o
SLOPE OF ISQTHERM |
9. 44138E-85 Uel Gas-Uol Rock-Tarr
i Q826E-83 Uol Gas-Uol rocksPSI
[ e

FS48E-82 Ual Gas-Vol Rock~ATH
PISE-83 Meolevs Gazm<GCram Rack~Toer

N,
o

UNCERTARINTY : 1.19132

DETAILED DQATH - 4 FUINTS_TRKEN. 

FRESSURE AOS GAS " UNCERTRINTY FLRG . . FLAG
- Tarr flales<Gram 4 ' S . Parameter
a - a C a . a - a .
238,572 4. I7226E-87 - .3.51878 1 a -
agd. 2re - - 8.2337E-87 2.91839 g © 4. 8R138E-a2
811.285 . -+ | 1.25359E-88  2.82891 - 2 . 174143
895711 1.33@23E-@6 2. 11331 2 .. 18751 -



FILE #

Samrle IO

ISOTHERM

Date 127 41879

. PA#1-EGSF: 4799 =~

Gas Me thane
Initials FOS
_ \
Boak S
Fage 47
SRMPLE DATA
Weisht 2. .39356 {arams} /
o Densx(y 2.6792¢ [(aramsscc) )y

S*mple'TnmPk: a8 d(cent) :
ParfJLIe %JLe 5‘.T@85~Lfch1 diam)

DHTH LOLLELTED
SLOFE OF ISOTHERM
2.42195€6-84 Yol Gas-Ual Rock-Tarr
1.25251E-82 ol Gas-sUol rock-PSI

. 184868 ol Gas<Uol Rock~ ATH
4 QI2F6E-A9 fMoles 635/Gram Rock~Tarer

‘UNCERTQINTY 474645 %

DETRILED pATA 4 PUINTH TRAEN

FRESSURE . . ADS GAS . UNCERTRINTY. FLnb FLHb
Tarr - . MolessGram L 4 Parame{er
- a : a -a a . ;~a R
228,988 . 9. 79Q4FTE-A7 1. 49702 ' a0
518,883 2.09721€-88- 991226 1 a
8A3. 49 3. 19997E-88 - . T97323 1 . A
879,979 3. 49527E-85 - . 8439 1 a



FILE # ZJo - 1

|  DIFFUSION

Date 127 471979

: PA#1-EGSP: 4799~

Samele ID
Gas ¢ Methane
Initials

"Back ¢ §

FPage 47
SAMPLE DATA /
Weisht -

9.33356 (grams)
Density 2.67926 (gramsscc)
-Sample Temr : @ . (cent)

Particle Size ¢  .085 (cm. diam)
o DATA COLLECTED - - |
P oinitial ¢ 879 862

F equiliﬁrium -

F o

SPECIFIC DEGNSIRILTY. 1.47481E-87

' UNCERTRINTY 3.29823 % .=
Sustem 'd Moless dP. 2. R3F14E-86



FILE # 26 - 1 : 13

BET : :
. £ ' Paze A BL/_

‘1973

‘ ' Date 127 4-1¢

Samele ID : PA#1-EGSP:4799 -
Gas : Nitrogen

Initials : POS

Book 3
Fage : _4?
SAMPLE DATA '
Keisht : 9.39356 (arams) / ’
o N :mADensféy_: 2.67926 (arams~cc) /"

Samrle Temr @ 8 J(cent)

Farticle Size : 085 -Ccm. diam)
| nHrn COLLECTED |
INTERNAL RRER

4. 4a858E-85 Holes- Gram
1.684246E-85 Males-ml.
4

2.64183 - .oml aassml. rack
L1871 : Srecific Area (=9 .metorssaram)
UNCERTQINTY v 2128?11 A
C 145,398 |

L
.

UNCERTRINTY: IH L 28 .
3 mm=H9 _

BAROMETRIC PREbbURE ‘34 8

| DETATLED DATA 5. POINT\ TAKEN
PRESSURE = ADS GRS - UNLEPTRINT? FLAG - . FLAG.

Tarr: - MalessGram =~ % LT --Paramefer
a . . a : a - . a . . e
18. 3354 J.87345€-85 . 228887 1 g
78,3282 4. 47374E-85 . 213777 . a .-
136.111 §.28968E-83 .232?30'. -1 a
189 .43 §.89721E-85 - . 2: 9407' 1 a
24832 & 1 a

L]

C832ITE-Q5 .LJIW



FILE #

DIFFUSIQN

Samrle ID : PO#I1-EGSP:4799 =

Gas : Nitrosen
Initials FOS
\
Book @ &
Page @ 47
SHMPLE DATA
Weisht : 9.39356 C(arams)
Dehsiéu fo 267926 (arahstc)'

Samrle Temr @ =186 (cent)

~

Particle Size : .85 .¢cm. diam)

DATA COLLECTED.

P initial 239 441
P equilibrium : &7.7612
F o 5

41.92@

SPECIFIC QEGRSIBILTY 3. 33846E-86

UNCERTRINTY. . 18177 %

Sustem .d Moless dF 8 SSPRE-86 .

Date 12+ 41979



FILE # 26 - 1 : 1§
| HP ISOTHERM | 436

‘ - ~ Date 127 4-1979

Samrle I0 : FPA#I-EGSP: 4799 -~

n

Gas - Me{hane

Initials + POS

Book : §-
Fage : 47
SRMPLE DOATA
Weight : 9.71479 <(g9rams)
‘ ) Densitw : 2.6932 (arams’cc) ' //

Samrle Temr : @ <Ccent)
Particle Size i .'.685~ {em. diam)
DATA COLLECTED

THE COEFFICIENTS QF THE EQUATION N=AP+BP-{1+CP) ARE :

- - —— - - — T - e . - i — —— — G —— - —— - VN ————————————

A = 8.97822€6-11
B = §.2286°E-a9
C = J.213949E-85

FPRESSURE ADS GRS CUNCERTRINTY  FLRG FLAG ADS GRS CALC
Tarr flales<Gram A FParameter  Males~Gram
a 8. aaee+an a.aga a a.a a.agec+aa
4133 1.360E-835 - 8.843 1 - a.a 1.944E-85
5943 4. 1538E-A3 a.838 1 a.a 4.8166-85 -
19141 &.438E-83 a.a24 1 a.a 6. 364E-85
28339 8. 498E£-83 a. a2 1 a.a 8.83eE-835
Je26d .774E-85 - - . @821 1 a.a 9.873E-85
41118 1.853%€E-84 -oa.e2e 1 a.a L}

. 620E-A5



FILE # 26 -1 : 13 :
» HP DIFFUSION -
‘ Pasge A37

— ar o w—

Date 127 4.-1979

“«

Sample IO : PA#1-EGSP: 4799
Gas  Methane

Initials - FOS

;)

Boak :

$a
-J

Page
SAMPLE DATA
Weiaht : 9.71479 (arams)
Densi{v P 2.6932 (?ramsﬁcé)
Samrle Temr 8 (cent). |
Particle Size : @35 <cm. diam)
. pATA COLLECTED |
P initial @ 48923.9
F equilibrium @ 279897

Fo: 277636
SPECIFIC DEGASIBILTY 1.43494E-@7

UNCERTRINTY 6.07476E-@2 X

Susfem.‘d.ﬂolesﬁ dF 4.49641E7@5 -



1&

[0
o,
t
[y

FILE # : ‘ ‘
ISOTHERH Agg ‘

Da{e 13’1”19 3

Samrle IR : FPA#I-EGSP:5833 ~°
Gas : Helium

Initials : POS

Raok 3
Page 48
 SAMFLE DATA |
Heiaht : §.481586 <(9rams) !
Densitu : 2.642 (gramsfcc) . //

Samrle Temr : 8 <(cent)

Farticle Size @85 <cnm. diam)
DATA COLLECTED ;
SLOPE. oF ISOTHERM

.r8871E-85 Vol Gas~Uol RocksTorr
S8876€E-83 UVol Gas~Uol rocksPSI

687 FRE-B2 Upl Gas~Uol Rock ATH
IRS9I6F-A9 Males Gas~Gram Rock~sTarr

- 0y 80

. UNCERTRINTY : 2.19885 ;A

| | DETAILED DATA 4 POINTS TAKEN .
PRESSURE ~  ADS GAS | UNLERTRINTY  FLAG .- FLAG

-Tarr - Moles~Gram e A - Parameter
a a e a -8
235 482 I.73I74EE-A7  &.7868r 1 o .a
8521.6¢61 F.48VH2E-87  4.81564 1 . A
888 538 1.195556-86 - 3.68334 by - . 3358921
894 . 854 1.34393E-86 | J3.78062 g . 4. 21929€-482



FILE # 26 -1 : 18 :
ISOTHERM , , : <
i Fage A3T.

Date 1271771979

Samrle ID : PA#I-EGSF:58583 «°
Gas : Methane .

Initials : PDS

wmn

“Book
Paae 48
SAMFPLE DATA
Heisht : §.45136 <(grams) /
.‘N ) Aﬂ Density + 2.642 (grams-cc) . | //
Sampie'femP 28 (cenf) ' ’
Particle Size : 885 Cem. diam)

" DATA COLLECTED
' SLOPE OF ISQTHERM

JA5E-84 Uol Gas-Uol RocksTarr

"3.23
1. 8F248E-82 Vol Gas~Uol rock-FSI
245787 Uol GassUol Rock ATH
5. 46117E-89 Moles Gas~Gram Rock~Torr
UNCERTRINTY ¢ .p1as583 x
DETRILED 0RTR 4 FOINTS TRKEN 4
PRESSURE A0S GRS ' UNCERTRJNTY .  FLnG o FLAG .-
Tarr Males~Gram A . Parameter
8 | a ' .8 | A a
224 . 646 1.45211E-86 ° 1.74825 1 a8
5ar. 341 2. 85883E-8s 1.25938% 1 a
F98.5 . 4. 23468E-86 . 1.894332 1 8
878,995 4. 61889E-88  1.18584 2 9.945138E-82



FILE # 26 -1 ¢ 18 ; '
RIFFUSTON
Page_ ’4 L?LO '

Date 127171979

Samrle IR : PA#1-EGSF:5853 -
Gas : Methane
Initials : PDS
’Book )
Fage : 48
- SAMPLE DATA
Weight @ 5.48156 <(arams)
Density : 2.642 (arams<cc) f e

Samrle Temr : 8 (cent)

Par(icle<8ize : “T@SS- Ccm.,diém)
" pATA COLLECTED
F initial : 878.97
P equilibrium : 235.511

P o : 231.97F

SPECIFIC DEGASIBILTY 1.91146E-87
3

2.
Y

UNCERTRAINTY 1. 2263

Sustem d Moless dP 2.13418E-06



FILE 4 26 - 1 : 1§ ] » - . o
: BET < » vy

Date 12/17/1979
Samrle ID : FA#1-EGSP:5A53°

Gas ¢ Nitrogen

Initials ¢ POS

Beook NJ ‘
‘Page I8
SAMFLE DATA |
Weisht : §.45186 <d{sgrams) |
- Dénsi(u 0 2.642 -(gréms/cc) | : ///

Samrle TeMR4:M 8 (cent?

Particle Size : 085 (cm. dism)

. 0ATA CULLECTED |
.INTERNQL'RRER,

6E-BS  MolessGram

J.2986 '
1.24854E-85  HMoles-ml.
1.85217 ml. 9assml. rock
. 3.138e7 - Srecific Area (s3.meterssgram)
UNCERTAINTY - .367342 X
N 66. 3837 , o :
UNCERTAINTY IN C : 3.85483 LK
BARQMETRIC FRESSURE v47.663 ]
_ . DEIRILED DATA § POINTS TQKEN
PRESSURE.A'. A0S GRS CUNCERTRIMTY . FLAG - . FLAG .
Taorr . Nolestram o a0 L Paﬁame{ef
8 ‘ a L - | I .a
23.68157 2.33537E-a5 - 588843 1 a
85. 4627 3. J0As4E-85 . 5804941 1 - a
148 . 679 3.84338E-a5 . 526461 1 - a
182,714 4. 28729E-18 . 54583 1 a
242,994 C . -

.T185€-85. . 553743



Free # 26 -1 ¢ 16

“Samrle ID

Ga

U1}

Initials
Book

Fage

QIFFUSION : A
Fage ’442‘

Date 1271

¢ PR#1-EGSP: 5853 7

. Nitrogen

: P08
s
48
SAMPLE DATA |
Weisht : §.45156 <(arams) ’
Density = 2.642 (gramsscc)

Samrple Temrp @ —1396 Ccent) :

Particle Size ¢ 1@85_ cem. diam)

 DHTA COLLECTED

P oinitial ¢ 242.495

P equilibrium : 49 5631
F o 43,2878

SPECIFIC DEGASIBILTY 3. 7PSS4E-06
UNCERTRINTY 388122 %

Sustem d Moless dP §.72354E-06

Fe1979



FILE & 26 - 1 « 16 o | '
T HP ISOTHERM - - o T
| . oo AY3

Date 12-17-1979

Samele ID - PA#1-EGSP: 5853

in

Gas : Methane

Initials : POS

Bock : §
Fage 48
 SAMPLE DATA
Weisht : 9.41879 (serams) !
- Qensity : 2.642 (gramsscc) 2*

Sample Temp : 8 <{cent)

Particle Size : . @85. Ccm. diam)
"DATA COLLECTED

rHE COEFFICIENTS OF THE EQUanON N=AP+BP~( 1+CP)- ARE :

o ———— - - — - G =t e W G e e - — S WS A4 e M S S G- G G W W S G S e e e Ru . T

R = 9.58841E-11
B = 8. 80151£-83
£ = 3.1894E-85

N r‘-.;.A [

FRESSURE - A0S GRS UNCERTRINTY FLRG.  FLAG - A0S GAS CALC
Tarr  Moles#Gram R ' Farameter - Moles-sGram . -
g A @eac+ae T - Y1 a a.a. - . @.888C+38
- 38re 2.6682E-05 . @8.834 1 a.a 2. 647E-a3
9513 - 5.433E-85 . @.824. 1 - 0.a - 3:232E-85
8556 8.245E-858 - a.@a2a 1 a.a - ©.887E-88
Fave- 1.8216-84 - -  @8.8139° 1 a.a . 9. .53FE-@5
58589 1.111E-84 . 8.828 1 a.a 1.832E-84
ade? 1 1 a.a ©.1.182E-84

181E-8¢ @.821



FILE # 26 - 1 : 18 ' . : . ‘
,  HP DIFFUSION o :
o ‘ ' _ o Fage_fﬂfé%;f

Date 127171979

Samele I0D : PA#I-EGSF:3853
Gas ¢ Methane
Initials : POS

Boak : §

o]

Fage : 4
SAMFLE DATA

Weight : 93.41879 <(arams)

Densite ¢ 2.642 <(9rams-cc) : | ///

Samele Temr : @ (cent)

Parficlé48izé ;. TBSS-‘(cm. diam)
DATA COLLECTED .
P initial : 48226.8

P equilibrium © 2792

28
P o 27783.8

SPECIFIC DEGASIBILTY ~1.7212FE-a7
UNCERTRINTY 4. SFPIS6E-082 % .

Sustem o Moless dP 4. S6031E-96



FILE # 26 -1 ¢ 17

—— e - St ——

ISOTHERM '
,Paae'fqéfér'
Da{e 121"22:".19?9

Samrle I0D : NY#I-EGSP:938

Ga

)

Helium

Initials : OLW

N

- Raok
Pa?e.: 49-
SAMPLE DATA
Nef?hf : 8;81434 {arams)

Densite - 2.673 (gramsscc

Samrle Teme : 8 Ccent)

ﬁar?iélé,Size ff\3895~,(cm.fdiam5.
- fbnrn'anLscrEb | -
SLOPE OF ISQTHERM
 J1A8FE-85 Vol CasﬁUOI‘Rdckaorr
29796E-83 Vol Gas-Uol rock-PSI

.J1626E-82 Ual Gas~Uol Rockr ATH
.38FI4E-89 Moles Gas~Gram Rock-Tarr

. "‘0‘1'&1':0

UNCERTRINTY  1.589@2 %

DETRILED DATA .4 POINTS TAKEN

FPRESSURE ROS GRS - UNCERTRINTY = FLRG ©  FLRG
Tarr Males~Gram - % .. s Parameter
a a o a - a @
236,246 2.41334E-8a7 - 7. 12888 1 a -
25,382 - 7. 14883E-a7 | 3.48473 1 e
ga . ral 1.16386E-86  ° 2.36441 S S . a :
838,223 1.29582E-86  2.66271 - 894514



| ISOTHERM Péqe_gftgéi_
Date 12’22f19F9
NY#1-EGSP:938 '
Mefhane
oLu
)
49
SAMFLE DATA /
Weight 8.01424 (arams) '
D?nSify ¢ 2,673 {aramsscc) //
Samélé'TemR c @ (cent) - |
Particle Size .~"“999. Ecm_'a;smz_

DHTR LDLLELTED

HLUPE OF ISQTHERM

FILE # 28 -1 ¢ IV
Samele ID
Ga as
Initials
Book
 Fage
PRESSURE ADS GRS
Tore flales~G

8 A

226. 641 1.1868a
ag9. 829 2.9118
§a1. 416 . 3.7288
877 843 4.8389

2.79957E-84 Vol Gas~Uol Rock-Tarr .
1. 44779E-R2 Vol Gas<Ucl rocksFSI
.212vev Vol Gas~Ual Rock-RTM
4.67267E- 89 Moeles GassGram RocksTarr
UNCERTRINTY : . 482317 %
DETAILED DATA g FOIHTS TAKEN
| UHLERTQINT? FLAG - - FLAG .
ram 4 ' - Farameter
rE-g6 . 1,336496 1 .. a
JE-88 1.81172 1 a
GE-88 88348 | 1 a .
4E-95 . 857117 1. a .



FILE #

-1 17

Py

DIFFUSION

Date

Samele ID : NY#1-EGSP:998

‘Gas Methane
Initials : DLW
Book- 5;- )
Fage : 49
SHMPLE DATA |
Heiaht S.81424 (qrams)‘ :
L Density : 2673 Caramsscc)
Samplé"femgnibn@ fcen{): .
Far{jclé sze :mbi985;'(cm..diém5
O pATA baLLsffEn |
P initial : &r7. 688
P equilibrium : 227.644
P o 223.874

SPECIFIC DEGRSIBILTY 1. 4772E-87
FeseTE %

. UNCERTRINTY

Sustem d Moless dP

»Pa?Q-Z&fiZi_

127221979



FILE # 26 - 1 1V

Samrle ID -

Gas

BET

Page_ Jﬁkff g_

Date 1272219789

Nﬁ#l -EGSP:998 "

Nitrogen

Initials oLl
. %
Book i
Page : 49
SAMFLE DATRA (
Weight : 8.81424 <(arams) '
- Dehsi{u : 2.673 <(aramsscc)
SampiefTemP e {cent)
Particle Size : 885 <cm. diam)
 DATA COLLECTED
INTERNRL RRER
3. FFTSFE-85 . MolessGram
1.41333E-85 Haoles-ml.
2. 26198 ml. sas<sml. rock
3. 59459 Srecific Rrea (s9.meterssaram)
UNCERTARINTY . 182258 '2
o117 868 - |
' UNCERTRINTY IN C - . 3467 56'-ﬁ
EHRUNETPIL PREbbURE 74l 997 o omm Ha
DETHILED 0ATR "5 POINTH TﬁKEN '
PRESSURE ADS GAS © UNCERTRINTY FLAG COFLAG . -
Tarr MolessGram - = R Farameter
a I - a a a
11.8441 2 53544E-a8 (31281 1 A
e 2133 3. 81311E-85 29419 1 8
135888 4. 45735€-A5 338269 1. a
188.836 4 995234E-85 . JI7F6E8 1 a
237.r13 5.53285E-85 F28739 1 13



!
Sk,

o3
ey

FILE # N

Sanmrle I0 . :

Ga

n

Initials
Book

Fage

P esuilibrium

DIFFUSION

NY#1-EGSF: 998

NIitrogen

DATA COLLECTED
P initial : 237111
521

274

P oo 42 1981

' SPECIFIC DEGASIBILTY

UNCERTAINTY . 138786
Sustem’ &

" d Moless dP 8.

LU
3 ‘
43
SAMPLE DATA
Weisht : R.81424 (arams)
uTDensiés': 2.673 (9arams-scc)

Samélé'TémP;i\4196- kceﬁ{)
Particle Size : .@85. Ccm

o O

.
¥4

rE-ae

13E-86

rave AT

Nate 1

DD
‘_I/.‘.‘_OI

~1978
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FILE # o . '

Date 12/22-1973

Sample I0 : NY#1-EGSF:3993
Gas : Methane
Initizls : DLW
Book © &
Page : 49 |
SAMPLE OATA

Weight¢ ¢ 9.9795 J({arams2?

- Density : 2.673 (arams-cc) ;
‘Samrle Temrp : 8 (cent)

Particle Size : .835. Ccm. diam)
| | DATA COLLECTED
THE COEFFICIENTS OF THE EQUATION N=RP+BP-C1+CF) WRE -

o - —— " —— —— ——— o - T o g e e e G T G Gea e e W Ve e

PRESSURE *  ADS GAS  UNCERTRINTY. - FLAG ~ FLAG . AOS GAS CALC

Torr HMolessGram. E : : Parameter - MolessLGram
.a . @.eeeE+aa - 8.p9a a - e.a . -Q-8eeE+R0 '
3534 2.457E-85 - 8.034 1 a.a. - 2.383E-85
8596 . 5. 482e-a5 - - . @.8z22 . 1 a8 3. 477E-85

18936 8.982E-85 - @817 oo 1. . 8.8 9. 88aE-as |
28438 1.28c6E-04 = A.013 1 g.-a 1. 174E-84"
Jglaz 1.449€E-84° '@, 814 1 aag . - 1.341E-84 "
Ja923 1 1 - a.a 1

.egee-04- - 8014 (431E-849.



FILE # 26 -1 : I7

Sanrle I0 -

Gas
Initials
Book

Fage

F egquilibrium

Samrle Temr

HF DIFFUSION

Paae_f%§ZL_-

Rate 12/22-1879
NY#i-EGSP¢99Sn”‘
Ne{hané
oLw
5 :
49
SAMPLE DATA
Neighf 9.9795 (arams)
fensity 2873 (eramkfcé) | | -

@ (cent) .
Particle Size @85 (cm. diam)
. DATA COLLECTED |

F initial : 48970.5

27918 3
-y -y

SF887. 7

F o

SPECIFIC DEGASIRILTY 1.83362E-87

UNCERTRINTY 4. 59967E-B2 %

Sustem .d Moless dP 4.47945E-86



FILE # 26 - 1 : 19,
ISOTHERM ‘
_ ‘Paqe_fagaé;_
Date 1-13/198@
Samrple ID : FAKI~-EGSF: 4949 -
Gas Helium i
Initials : FPOS
Book N
Faae S
SAMFLE DATA |
I
Weiaht 732232 (g9rams)
‘‘‘‘‘ _ Density : 2.69 (aramsscc) //
‘Samrle Temer : @ (cen}) d
Farticle Size : .885. (cm. diam)
| DATA" COLLECTED. -
SLOFE OF ISQTHERM
&.80111E-85 Uol Gas~Uol Rock-Torr
3.51719%E-a3 Vol Gas~Uol rocksPSI
- 5. 18884E-82 Ul Gas~Uol Rock-ATH
1.12798E-89 Moles Gas~Gram Rock-Tarr
UNCER'TF?INT')’ : '-2.1294 bt
 DETAILED DATA. 4 POINTS TAKEN .
FRESSURE A0S GAS - . UNCERTRINTY FLAG  FLAG
Tarr Males~Gram - % I o Farameter -
235.268 E.ﬁEQFEE-Q?"-F,?5195~ 1 B ¢ B
524 a7 5.6881E~-87 - 4.73%88 -1 a .
814,514 9 31218E-87  3.49982° 1 - a
892 797 1 85233FE-86  3.87785 C a



FILE # 26 - 1 ¢ I8

Samele IO :

Gas
Initials
Fook

Fage

ISATHERM Paqe_jﬁﬁggz_
Date 11351388
PR#I-ECSP:4949 .
Me thane 3
. POS
. ] \
52
SAMFLE DATA |
Weisht : 7. 32232 (9rams) !
, Density : 2.69 (arams’cc) //
Sanrle Temr L ‘(&eh{)v
l m~“@qq (cm.idiam)

Farticle qize

MWQLMLRTH7f~

SLOFPE UF IHOTHERM

Uol Gas-Wol Rock<sTarr
Gas~Ual rocksPSI '
Gas~Yal RocksRTM

Males Gas~Gram Rock~Tarr

1.99439E—@4
L 818314 Vol
. 151574 Vol
J.387rF4E-83

‘ 33539 %

UNCERTRINTY  :

DETAILED. DATA - 4 POINTS rnKEN :

PRESSURE ROS GRS UNLERTHINTY FLnb'-"' FLnu
Tare Males<Gram 4 , o Farameter
a a Sl a. e L
23A. 383 8. A79ARE-@F - 2. 32637 1 S B
314.333 I.711%1E-8¢  1.33393 I a
847 . 248 . 2.65569E-a8  1.23183 1 a .
879.783 2.86 6SE-88" - 1.31738 & . 163746 -



FILE # 26 - 1 ¢ 19 | S o
'DIFFUSION .
S - ‘ Pase-lﬂfif;_

Date 1-/13-138@

Samrle ID : PA#1-EGSF: 4949
Gas : Methane

Initials : FPOS .

\
Book 3
Fase : &2
SAMFPLE DRATA ‘
Weishté : 7.32232 C(arams) ’
- _ . Density : 2.9 (aramsscc) . //”
Sampié‘Témp,i“ @ Ccent) o

Particle Size :. .085. Ccm. diam)
. .DATA COLLECTED -
F initial : 879.738
F equilibrium = 216.183

F o : 215 302

SPECIFIC DEGASIBILTY 3. 19849E-88
CUNCERTRINTY 1.83824 %

Sustem d Moless dP 2.07152E-86 .



FILE # 26 - 1 : 19

Samrle ID -

Gas
Initials

Book

Fage :

. Particle Size.:

THE COEFFICIENTS

HP ISOTHERM

PA#I-EGSP: 4949

e thane

FOS

A

o
)

 SANPLE OATA
Weisht :

Density

§.48133
2.69

Samrle TemF_

{arams)d

(ceh{)

ObS

DATA COLLELTEQ,

OF THE EQUATION N=AP+BP<{1+CF)

(grams~scc)

dzam)

ARE - :

——————— —n ——— — - — A M . G a0 W S - — - - -

T ) [l s b

FRESSURE -
TJorr Maoles~Gram
a A, eRaE+aa
4394 1.9768€E-a5
asav 4 2F6E-85
9198 &8.268E-83
81533 F.621E-85
478 9.774E-85
A3IE2 1.044E~84.

ROS GAS

UNCERTAINTY

a.
e
a.
a.
a.
a.
a.

aga.

as2

azs .
aza
829

Q26
827

FLAG

e e (D

FLAG
Farameter:

. a.
8.

aa
.8
a

S84

a.
oa.
8.

n iA

a .-

a

a

8

ADS

GAS CALC

fﬂalestram

. '\00) -\le £

.000E+ﬁ0’
.QoIE as
. @95E-a5
. 178E-835
. red4E-83
. F66E-AS
. 330E-85



FILE # 26 - 1.: 138

- o o —

HP OIFFUSION. o ‘
‘ Page /}5(0

Samele IR : PR#I-EGSF: 43943 °

'Ga : ‘Methane

1}

Initials. : POS

o

Book -

o
| 5]

Fage .
 SAMPLE DATA

Weisht : 8.48195 Csrams)

..Densifsl: 2.89 (9rémsfc&)

Samrle Temp @ 8 <{cent)
Particle Size : .@85.. (cm. diam)

. '0ATA COLLECTED =

P .initial : 48353.¢

|_°

P equilibrium : 28217:

Fo: 28838.3

>
[

SPECIFIC DEGASIBILTY 1.78@32E-8
_UNCERTAINTY & @4912E-82 X

System: .d Moless dP 4. 59593E-86



o
2 5
I
K]
L7y |

FILE #

Samrle IN

Gas ¢

Initials
Book

Fage

Farticle Size

ISﬁTHERN ' : ' : | wa
‘ ) - : ' Fase /457

: PA#1-EGSF: 4597
Helium

sak

LA

SAMPLE DATA
9

Weiaht : &.82391 (gﬁams)

Density :  2.587 (grams-cc) . R ,/

Samele Temp 7~ -@ _(cent)

~

.85 <(cm. diam)

DATA COLLECTED .

SLOPE OF ISQTHERM

Yal Gas~lol Rock/Torr

3.978858E-83
2.85352E-83 Ual Gas~Uol rocksPSI
J.81784F-a2 Uol Gas<Uol Reck RTH
6.84794E-18 Moles Gas~Gram RocksTorr -
UNCERTAINTY : 4.735@9 % .
DETARILED DATA - 4 FOINTS TAKEN.
FRESSURE. A0S GAS ~  UNCERTAINTY = - FLRG .. = - FLAG
Tarr - Moles~Gram 4 ' : e ~ Farameter
N . a L@ : a I
248, 591 1. 98s60E-87 128438 1 a8
S31.64 . J.66606E-a7 - 8.87888 - 1 a
Fad. 8785 5.01845E-07 7.94335 2 . 898242
4 18. 2683 2 . 45238

. 745 aas5 -

 4Q4ESE-A7



4 ' : " ISOTHERM ' L T : DU
L | _ L o . Page_fifzgi_‘

Date 2 61988

Samrle ID : PA#I-EGSP:43897
Gas : Methane

Initials : SAK

Book : &
Fage : 5@
SAMPLE DATA {
: Weiaht : &.8238%1 <{9rams) )
T T pensity : "2.587 <{gramsccc) | _ //
qampfé Teﬁ?u?i 8 .C(cent)
.Parfxgle Size : @888 . (cm. diam)
" DpATa COLLECTED .
SLOPE OF ISQTHERM .
4. 61034E-84 Vol Gas-Uol RocksTarr
2.38423E-82 VYol Gas~Uol rock~FPSI
. 358386 Unl Gas~sUol RocksATH
79887 FE-@9  Moles LassbLram Kock-Tarr
UNCERTQINTY :‘..3?8645 %
- ', DETAILED DATA 4 POINTH TnkEN
FRESSURE .~ ADS GAS . "UNCERTAINTY FLae . © FLAGE
Torr. - MolessGram .= = &5 e Paraneter
a ' a e - a e g
238. H4h' 2.14855€-86 - 1.87 46 > - 1 @
- 511.618 4. 21961E-86 j;TTQSHJgf 1 a
798,931 &. 18769E-88 646595 1 .
6. 1 a -

&7 119 bWIE as . LBR8437



]
= D)
i
M3
|

FILE #

Samrle IN

Ga

in

Initials

" Boak

Fage :

F equilibrium

Sustem dJ Moles. dP 2.

Weisht : 6.€

DIFFUSTION

Date

o,

: PA#1-EGSF: 48937
tlethane

sak

o

Density : 2.8537 (sramsscc)
Sample Temp = 8 . (cent)

Particle Size :° @35 <cm. diam)

0ATA COLLECTED
P initial : 876 47S
239.49

P o i 2372 347

SPECIFIC DEGASIBILTY 2. 24285E-87. -

UNCERTAINTY . 1895328 %

17481E-86 .

Paee;Zﬂfzﬁt_

24 6-1988



FILE # 26 - 2 3
BET
, ' » Paae--f%éﬁg_
5 Date 27 6-198@
Samrle I0D : FRA#I1-EGSP:4537
-Gas : Nitrasen
Initials : SAK- \
Boaok @ 8§
Page : 5@
SAMPLE DATA f
- - Weisht : &.82321 Carams) .
R Qensity : 2.587 (srémsfcc) L 7
Samrle Te&;\Tf‘@-f(cen(>
Parfzgle Size : .B8S Cem. diam)
DHTR LULLEL TED
INTERNAL RARER
4. 2847E-85 Moles~Gram
1.62332E-85 Malessml -
2.43688 ml. gas~ml. rock
4.8aaars8 Srecific Rrea (s9.meterssgram?
UNCEETRINTY_; ’454 Y4
UNLERTHINT) IN C - 93"998 I
BAROQMETRIC PRESSURE' ?41.?1 mm Ha
DETAILED DHTR ' PUINTH TQAEN |
FRESSURE A0S GAS  , - UNLERTRINT? E FLnu ' ~"5 FLHG
Tarr . MolessGram 4 . o - .Pargmefer
a - A a a a .
18,8328 2. 9283E-85 362132 | a;
83.385 4. P8236E-A5 . 349293 1 .a
139.6858 4. 98375E-85 Je86ve 1 a
1893.78% - 5.51667€E-83 J83aa2 r - a -
242, 351 8. 97@33E-a5 . 396288 1 . a



F3
L |

7y
!

FILE & &

Samrle ID
Gas
Initials
EBoak

Faae

F equilibriun

"'Qensifvl=

-Particle Size : .@85 (cm.

DIFFUSION

flate

PR#1-EGSP: 4597
: Nitrosen
SAK o
5
58
SAMFPLE DATA f
(grams?

Weisht &.82391

2.887 (arams-cc)

Samrle Teme - ~196 <{cent) -

diam)
DATA COLLECTED

F initial

F o

. SPECIFIC DEGRSIBILTY 2.7r

351
UNCERTRINTY 8. 59665E-82° % - .

Sustem 'd.Moless dP = §.71063E-86 .

Page_;ftgaé_

i
2 61388



FILE #

Particle Size
DATA COLLECTED
THE COEFFICIENTS OF THE EQUATION N=AF+BF~-{1+CF) ARE :
R = 1.85384E-18
B = 7.59243E-89
C = 1. 13386E-84
DETRILED DATA OF HUTUNHTED IHOTHERM
PRESSURE . HO0S GRS UNCERTQINT? ' FLAG - FLnb
Torr . - Males<Gram . : - .. & R Parame{er
a Q. anpE+aA N a.aaa- a .a.ﬁ O
4554 2. 311E-85 Ca.a43 3 158,
11311 4. 439€E-45- . .. 8.832 o1 A,
19374 8. 967E-BS .. B.a3a -1 - a.a
29022 6. 476E-85 - . @.833 1 a.a
J6481 6.328E-85° - . 8.838 1 a.a.
S.967E-85 IR - L 1 a

41179

Samrle ID

HP ISQTHERM

: PA#1-EGSF: 4597

Gas :'Mefhane
Initials SAk '
Book : 3

Fase : 3@

* | SAMPLE DATA

Weiaht 8.53665 (9rams)
T 7 Densifw ¢ 2587 (9rams/s
‘Sample Temr 7 @- {cent)

~

. ass. em.

c)*

a.

diam)

a
. -

Date 27 &-

‘ ADS bHS CHLL

Nole:’bram

"mmmhwmm

".'0

Q@@@E+@Q
J32AGE-85

S2E-8A35

¥y

.858E-83
.442E-85
. PF8E-a5
950E as.

— - ———— o~
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FILE #

Samrle ID :

Ga=
Initials
Book

Faae

F equilibrium :

‘Samrle Temr

- Particle Size

CUNCERTRINTY &

HF QIFFUSIQN

Date

FA#1-EGSP: 4597
fle thane )

SAK 2

w

SAMPLE DATA /

Weiaht 8.55668 <(arams)

Depsity :  2.387 {arams-cc)

A T @.nfcen{)‘

.QSﬁﬂA(cm. diam)
. DATA COLLECTED

P initial 41179.7

Po: 279168

SPECIFIC DEGASIBILTY = 2.41339E-87

§6911E-82 %

Sas{em;'d Moles/fdP A4.53345Ef&6 ‘
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DATA SUMMARY

This compact presentation is designed to save production costs. Herein
is a summary of all data on our data files., “The *_samples have been run during
the period of this report. The complete data (as presented in previous .reports)

is available on request,

Explanation of Headings ;

‘ Table I

e

Well ID .
'EGSP# when poséible,"Others as follows:
Brown - Belmont Cqunty, Ohio
Dawson - Richland County, Ohio

Egner - Richland County, Ohio

Romig - Richland County, Ohio
Warn - Chatauqua County, New York

Density Bulk

Density measured using toluene as displacing fluid

Isotherm Slope

Volume of gas sorbed into rock (STP) per unit volume rock pef tofr presspfe

BET Area R , S
Volume ul ultrogén (STP)';alculaéed from BET cquation féquiréd f '

o ..

Specific degasibility. Volume of gas (STP) released from a sq cm of rock
surface per (sec)? per ‘torr of discontinuous pressure drop. :

Bl



Explanation of Headings (cont)

Table(i&

Well ID 4 \

Brown - Belmont County, Ohio
Dawson - Richland County, Ohio
Egner - Richland County, Ohio
Romig - Richland County, Ohio
Warn - Chatauqua County, New, York

Diffusion Constant
Calculated from degassing déta. Expressed in‘cmz/sec. ' 2//

—

Density, Helium : : : e

~ .

Density found using helium as the displacing fluid: in g/¢@;;‘

Net Methane Sorption

The amount of methane that must be in solution in kerogen, or adsorbed onto
surfaces expressed in volume sorbed/volume rock/torr pressure. .

-

d

Permeability

Expressed in darcies. .

Apparent Porosity

Calculated in the standard manner from helium and methane isotherﬁs. These
numbers do not, however, reflect actual void spaces in the shale. o

B2



%8

- IL#2-EGSP:

WELL ID

CROWN - 4488

SROWN : 5541

SROUN : 556
BROWN : 5536

CH-11948: 3

CH-11944:
CH-11948:

3
CH-11348: 3¢
3
3

OAWSON : 6
JANSON - &

EGNER: 3
EGNER: 3
EGNER:S
EGNER:S

IL#1-EGSP:

IL#1-EGSP:
IL#1-EGSP:
IL#1-EGSP:

. IL#I1-EGSP:

IL#1-EGSP:
.IL#&—EGSP:

IL#2-EGSF:
TL#2-EGSP:

TL#3-EGSP-

2 JL#3-EGSP:

IL#3-EGSP:

'r_,n-&xzf
.._._‘j.lb-..f.g

Ty Oy Oy

~°.. . .
M

3pra
IB38
Jes2
Jara
Jn9g
J1as

Caf LT OO

¢
o~y Py

[

LNy

gy

C DENSITY

BULK

h
661
611

623

Py oy Ty Ty

.Saa

SRR L]
[a
O ¥

.554

™Mo PJ
Loy Gy
(o)

+

Py Py Py Py
[a g
4,
g

P Py Py Do g My
T g £
VN
Ly RN o]

oy T PO Ty

h$tne
oy S

o e O 0

N
0
i

o e

. 388
. 539

o Py Ty

GACH~Z

IS0 SLOFPE
HEL ITUM
TORR~~1
¥ES

B.211
g.588
a.314

8. 573

FEXEEN¥
g.195% -
a.351
g.137

37

4

]
) Oy
lﬁ\-...

0y ) 20

£ Py b
[» 5% 0."‘0".‘
3 TRV N

ta) Cod Pa LR Ty Oy

)
TG Ty
YIRS, SURE M s M MEYON R

£a] ™} ) €

: l.[,N-F-zO".

"-D
"
@z
oy

##X%X%
1. 448

N‘
= %

IS0 SLOFPE
METHANE
TORR~-1
¥E4

YRS T Y

LI R )
: o]

s

O

[y
R ag g T
- W
Ty <0
£ v

0y Ly b~y
) O
oy o v

L I A
,& O
'O
[2»]

BET
RRER

P-Jl"-,)t.n&
B VLI N

¥XELY
F¥¥E¥
FrEex
TXEEY

LIS <%
v

— b
[ R

= (A I )
YRR VRS |

¥EXEY
EES S S 4

FREEY
FRELE

2.5

16.

13.

11.
EXEXYE

2 ".'f'. =1t |

SV N
oy oy
R
e [y Cag

6

METHANE
CM-TORR

YIEFEEY
YIREXEY
¥XEEREY
YX3¥¥%%

)
.al

DRI

a.31

8.29
11.44

9.61
1§
1.16
a.94
a.89
1.89
a.az2

a.88
a.12
g.2s

a.34

a. a8
a.a86
a. 16

L
NITROGEN
CM~TORR
¥E7

47. 44

1as6 .82
.34
13.29

Ty

FEEREER
FARXTEE
FEEREER
FREEEER

.24
.31

Ty Ty
Ly

.49

;O
P
-

.h-l.NNH
LN = 1y
& Ly

NS
l,_o L

FEEXERE
FIEEXER

&.95
YEXE¥EX
PSS ST S Sy
- @a.81

Table I



vy

e S et s e e dn et S S

WELL IO ‘ ' ' DENSITY ISQ SLOPE IsQ SLOFE  BET G G
e ' . BULK HEL ITUM METHANE ARER METHAHE  MNITROGEM
GACMAS TORR~~1 TORR~~1 CH-TORR CHM-TORR
' ' o ¥E4 ¥E4 ¥EV ¥EV
TL#3-EGSP:-16878. 8 7 .

2.5824 1.4468 7. 189 13.8 a.1r 164 .37

TL#I-EGSP:1126 2.r8e 1.158 3.631 r.r a.1a 2.9¢
IN#2-EGSP- 141 2.436 F¥EXEY 14.997 8.7 13.383 92.82
IN#2-EGSP: 131 2.67°8 ¥EEx4¥ 8. 881 1a8.@a a8.3a 150. 48
ITN#2~EGSP: 232 2. 362 1.298 11.534 &.1 12.19 112.11
NY#1-EGSF: 373 2.882 g.384 3.638 T a.24 136.329
NY#1-EGSP: 423 2.694 8.733 2.38¢ 3.2 a.12 65. 68
NY#1-EGSP 478 2.748 a.391 2.863 3.2 a.1v 63.88

" NY#1-EGSP:388 2.485 | 2.343 . 4.188 3.1 2.33 39.91
- NY#1-EGSP: 1333 J.645 8.628 1.a8z2 2.1 a.a2 8.35
NY#1-EGEP: 1383 2.8351 a.872 3. 184 6.8 8.46 - 85.28
NY#I-EGSP: 1427 2.73 8. 308 a.e8av 2.1 g.az 8.68
NY#1-EGSP: 1477 2.623 1.a13 2.664 3.9 a.r3 63.35

- NY#1-EGSP: 1527 2.771 a.e58 . 2.831 2.8 1.74 17.71

- MY#1-EGSP: 1577 2.666 8.827 8.377 1.9 a.a4d 1.4%3
NY#1-EGSP: 1628 2.68¢ 1.883 2.823 4.8 8.66  FXXX¥RY
 NY#1-EGSP: 1678 2.728 "1.148 3.253 3.2 8.'’83 !5. 88
* NY#1-EGSP: 1728 2.662 1.8228 1.5988 1.5 a.28 18.81
NY#I-EGSP: 1778 2.683 a.884 2.912 J.6 2.r79 33. 38
“ NY#1-EGSP: 1829 2.728 g.314 2.38e 3.6 8.63 43.41
NY#1-EGSFP: 1891 2.733 - 1.899 3.363 - 5.8 1.88 .31
NY#1-EGSP: 1941 2.743 8.883 2.813 4.3 8.67 45. 84

. NY#1-EGSF: 1894 2.681 1.537 J.e838 3.8 a.57 37.43
" NY#1-EGSF:-2a48 2.695 a.v742 2.288 3.8 a.32 J8. 75
NY#1-EGSP 2832 - 2.674 1.831 2.218 3.8 g.a2 24.12

" NYRI-EGSP:2142 .. 2.786 g.39a 2.567 4.4 1.67 61.78
- NY#1-EGSP:2182 - 2.637 1.399 3.833~ 4.9 1.81 .41
NY#1-EGSP:2245 2.731 a.7ed 2.76% 4.8 1.81 67. 383

- NY#1-EGSP:22958 - - 2.631 a.783 2.835 F:4 a.89 39,497
CMNY#1-EGSP:2345 2.742 1.824 2.937 4.7 8.99. 6r. 17
2.7z 87,587 1.967 4.1 1.13 48. 72

',NY#IfEGSE3B491;

Table I (cont)
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HELL ID

NY#1-EGSP::
NY#1-EGSP: 2

NY#1-EGSF : 2€

NY#1-EGSF:Z
NY#1-EGSP:Z
NY#1-EGSP:

OH#2-EGSF :

ROMIG:S570
ROMIG: 571
ROMIG: 634

* PA#1-EGSP
* PA#1-EGSP:
* PR 1-EGSP :
*PA#]-EGSP

PA# 1-EGSP:
*PA#1-EGSP:

ROMIG: 74

WU#S-EGSP:
WU#S-ELSP -
NURS-EGSP :
- NUBS-EGSP - 3
- WUBS-EGSP: 3

HURS-EGSP :

WURS=-EGSF: 3
- WURS-EGSP:
HWURS-EGSF:
: 3388,

H#S-EGSP

- HU#5-EGSP:

3305

J335

6142

DENSITY

BULK

G

[

1o Py Py Ry

Py Ty Py By By MY

Poy oy Py Moy M) Py

Tog Pod B Py TG Py By B0 PO P PO

IS0 SLOFE

HEL TUM
TORR~-1
¥Ed
a.848
8.899
1.931
1.672
2.84¢6
a.47a
- a.az24a
8.397
8.628
a.9494
1.237
g.688 -
g.88a
a.548
n.936
- 8,959
FEXXEX
8,383
a.837
a.347
8.233
- 8.833
1.357
8.443
a.7a4
8. 568
a.381
8.965

IS0 SLOFE

METHRNE
TAORR~-1

XE4

Py B0 O Gag P =

g Gy Py = & 0D

-
DL EMN

Caf B P P Gy Ba g Py G ag Py

.889
. 864
.a17
.89
. 802
.réayv

.838

BET
AREA
3.2
7.4
3.4
2.3
1.4
3.9
LEELY
2.4
YEEES
q.
L1
2.8
11.9
8.5
26.5
5.5
1.9
5.7
1.7
1.2
4.7
7.a
4.2
8.6
1.4
1.2
2.8

b
HETHANE
CH-TORR
XET

.52
.99
e
.9a
.37

.82

Py e 0 e By 03

FXEXEEYE

.29
.38
.47
.84

32

.91

D g Py

Lo ]
[, R
VIR Y]

Q3

108

3 I

—~
¥
)

€50 0 Wy e By o
YIRS T TN N SN

DD R P g e P

G
NITROGEN
CH-TARR
YEV
g.
47
33
19.
a.
&1.

Py e 8500 'O Oy
WO =D

FERXERY

2T T
P

TEEXXEX
85.94a
93.5%

Y] 0'. r’nj 0\

a0 £ P

0

.
o ) ) &y
NI RRNE
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Well IO _ : DEHSITY IS0 SLAOFPE IS0 SLOFE  BET G G
: ' : ' BULK HELTIUM HETHANE ARER METHANE  NITROGEN
GoCM~3 TORR~-1 TORR~-1 CH-TORR CH-TORR

- ¥E4 - ¥E4 ¥EV XEV

WJ#e-HERC-1X: 592 @.91§

7215 2 91 3.2a5 7 1.77 54.78
WU#E-MERC-1%: 7267 2.671 a.494 8.815 7.5 4.95 85.92
WNURS-MERC-1X: 7316 2.639 . 1.833 €.233 6.2 .93 FF.TR
NUSS-MERC-1XK: 7369 2. 572 #.951 - 16.118 13.4 13.48 142 84
NUBE-NERC-15 7421 2.522 a.647 29.439 15.5 19.53 86.72
WURE-MERC-1%: 7474 2.589 1.a48° 18.815 13.3 4.53 123. 18
KU#7-EGSP: 6192 2,638 a.972 3.725 2.4 .99  FEEREEE
WUBT-EGSP: 6242 2. 672 a.888 4.560 3.4 2.87 2737
HU#T-EGSP: 6342 2.788 1.277 3.974 4.8 1.64 79.29
WU#7-EGSP: 6464 2.6a9 1.187 . 2.883 3.4 1.34 3.93
WUBT-EGSP: 656865 2617 1.827 3.774 37 3.19 45.88
EGSP-WU#7 6516 2.765 a.ads 1.082 3.2 a.ra 51.89
EGSP-Wi#7: 6621 2.487 a.943 , 18.761 5.3 9. 484 139.83
WARN: 1517 2.673 a.785 2.7886 5.2 6. .58 18s.85
HARN : 2638 2.517 a.asr ; 1.899 2.2 8.66 13.29
NARN : 2668 ' 2.419 a.941 . 7.893 2.1 a.89 11.89
MARN : 2875 2.677 a. 294 1.729 37 2.72 73.55
PAIIE 2449 2.424 a. 374 1.853 1.6 a.ra 8.53
PAIIE 2459 2.454 g.648 2,268 1.6 a.82 .74
283362539 2.657 1.161 4,185 F.r a.s89 147. 15
2Q33E 2579 2. 644 a.59a 4. 686 9.4 1.92 153.a8
2A3I3E: 2629 - -2.668 1.132. 4. 884 5.3 3.12 ¥X¥EEER
20336:2873 2.842 @.7s52 . 2.554 3.1 1.22 25.98
S83I36 3829 2.992 a.285 1.356 1.2 a.57 #.64
28336: 3129 .2.6498 a.ra3 2. 461 S.6 a.37 145.89
‘Z2R3I3A:3139 2.642 1.33a 3.232 5.8 a4.13 142.11
PAFIE:3T49 2.554 - a.589 3.829 FEXEE 1.89  $¥¥XEE:
 PA3IR: 4921 2. 568 a.514 s, 334 57 q.24 44 82

N

Table I (cont)



L

’

WELL IR o ' DENSITY  ISQ SLOPE  ISQ SLOFE  BET G - G

BULK HELTUM "METHRNE _ HRER .  METHANE  NITROGEN

G/CHA3 TORRA~-1 TORRA~-1 CH-TORR  CM~<TORR

) - ¥E4 XE4 fET7 YEV
SRIZ8 4971 2.695 8.433" 3.48¢6 6.1 I.29  EXX¥R¥¥%
SR3IFE: 5221 2.692 8.357 1.8a4 be 2o 8.38  ¥RX¥¥¥ER
2R3Z8:5451 2.842 a.363 18.634 14.6 8.89 62. 04
20483:2756.3 2.768 a.372 12.483 4.2 1.37 37.99
28483 :2836.2 2.r21 8.389 I.787 3.6 4.48 67.74
. 2e4a3:2846 . 1 2.638 1.824 3.154 J.3 g.69 39.98
L 28IR3 28683 2.699 g.612 3.733 3.4 J.61 &4.25
28483:2876 .1 2.698 a.33v7 5.363 C¥¥EEY 4.82 64 .84
204032876 .3 2.r748a g.352 4.133 6.1 §.48 65.33
28483:2886.1 .2.668 8.629" 3. 381 3.6 1.73 FXXEXER
2A483:2896 .1 2.683 8.3635 a.974 2.3 a.57 3.19
28483 : 2980 . 1 2.7ag a.377 2.681 2.8 1.36 28.62
2a4a3:2916. 1 2.6909 a.aég /- 1.893 2.8 a.3a 18.81
20403:2916.3 2.697 a.528 | 2.8932 3.4 1.84 28. 48
20403:2926. 1 2737 a.325 2.941 8.8 2.8 37.25
28483:2936 . 1 2.78a8 ¥EXEX% 2.911 3.2 1.87 15.58
20483:2946 . 1 2.744 . @.412 2.649 J.a 2.25 23.63
20483 :2946. 3 2.732 8.839 | 3.432 4.2 2.54 38.rF6
28483:2976.1 2.67°9 a.814 J.656 2a.5 3.87 94.43
2a483:2996. 1 2.629 a.138 1.727 1.4 a.68 J.38
2848338806 . 1 2.668 XRXRXX 1.633 a.8 2.32 39.8¢
26483-3816 .1 2.743 YEXREX 8.778 15.8 Q.86 F8.r2
- 2a483:3816.3 2.628 8.932 2.639 . J. 7 2.88 37. 31
28483:3026. 1 : 2.6639 g.a3¢6 1,197 a.3 8.r3 2.18
-2a483:3826.3 2.659 8.6138 2.196 2.8 8.83 3.92
;. 28483:383¢8 .1 2.744 8.609 2.613 2.5 13. ¢80 294 .88
28483:3646.1 C 2,728 a.369 2.364 2.9 1.73  FEX¥¥X%
20483:3846. 3 2.678 a.334 2.321 4.3 2.78 33.85
- 2eda3-3a56 .1 2742 a-241 2.541 3.8 2.64 25.43
2a483:3866. 1 2.674 a.378 2.478a 2.9 1.85 28.62
243 3gee. 3 0 2.582 - @, 84a 2. 968 2.3 1.46 14 .68
”04@« I@re. 1 2.678 a.498 1.854 2.8 1.78 27. 83

C ' . Table I (cont)
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CHELL ID o DENSITY IS0 SLOPE  ISQ SLOPE  BET G 5

6
BULK HELTIUM METHARKE ARER METHANE  NITROGEN
G7CM~3 TORRA-1 TORR~~1 : CM-TORR  CM~TORR
: o : ¥E4 XE4 : ¥EV - ¥EV

204833886 . 1 2.raz a. .73z 2.9¢c4 - 2.8 . 1.5@ 14.34
2a4u3:3116. 3 2.3897 a.815 3.379 2.4 1.36 11.93
2O4AIT: 3126 .3 2.388 1.372 4.416 6.8 4.8a1 46.19
28403:3186.3 2.647 a.326 1.246 2.1 8.42 2.8a¢6
20483:3281. 3 3.178 FEXEEY 11.837 6.8 3.65 6r.11
28483:3211. 3 2.681 a.r2 3.2248 3.4 1.87 23.92
2e403:3241. 3 2.784 8.232 J.643 31.Z7 3.33 178,98
20483:3231. 3 2.648 a.4a88 2.738 3.7 2.35 39.89
2040833291 .3 2.rle - 1.823 3.769 6.8 3.68 62.51
204n3:3381. 3 2.738a . 8.6e22 I.748 5.9 "Z.45 42.17
"284a3:3311. 3 2.646 .8.583 1.543 1.7 8.3 2.a9
28483:3321.5 . 2.653 @ 17 1.196 1407 8.63 1446
28483:3376. 3 2.631 1.234 J.362 J.6 2.3 29.78
28483: 3436 .1 2.398 1.369 4.717 1.7 Q.71 4.61
28483: 3476 . 3 2.578 a.331 1.286 1.7 a.3a 2.38
28483:3586. 3 2.628 a.863 2.a932 3.3 2.28 35.39
L8483:3526. 3 S 2.494 8.993 2.21a 2.2 e.31 - 1.37
S0483:3546. 3 2.383 a.318 - 1.688 1.8 - 8.41 1.43
28483:35356. 3 " 2.677 #.863 . 2.852 4.8 2.'18 85.12
284833616 . F 2.684 a.7°73 1.832 2.4 1.17 16. 87
SB4a3:3636. 3 - 2.e78 g.693" 2.413 5.4 a.14 12854
SA483: 3666 .3 2.714 8.354 2.383a 3.3 a.1é 11987
28483:3676. 3 2.678 a.354a 2.r78a 4.8 1.87 ¥X¥XEXX
- 28483:3686. 3 2.&38 . a.42a 2.348 6.3 1.42° ¥¥332%%
o 2e4a3: 3756 .1 2.3za a.639 8.857 1.9 1.41 e.29
- 20483:3786. 1 2.76e7 1.188 3.349 5.8 g.12 132.37
4R3I 3796 . F 2.672 8.617 2.858 6.8 ra.la 138.23
20483:3816. 3 2.87a g.222 1.97a 3.3 g.16 144 .39
Sa483:3876. 3 2.713 g.498 2.868— 5.4 8.23  134.83
204833946 . 1 2.312 - 1.898 2.328. 2.8a .67 6.93
SA4R3 39763 2.588 a.212 a8.v791 2.2 8.26 = 1.48

‘\\ . Table I (cont)
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HELL ID | DIF CONST  DENSITY  NET CH4  PERM APP APP

]
o

HE THANE HELIUM  SORPTION  DARCIES  POROSITY  POROSITY
CHA27S 5/CM~3  TORR~-1  ¥E3 HELIUM  METHANE
. R - - . XET , *E4 4 ¥ %

BROWN: 4408 . - 49.7a 2.78 1.921 g.262 1.6 16.2
BROWN 5541 - - 11.62 2.78 2. 144 2.469 4.4 2a.7
BROWN - 5561 | 5.79 2.67 1.354 a.758 2.4 12.8
BROWN : 5536 - 8. 54 2.74 1.536 1.485 4.4 16.8
CH-11948:3481. 8 3333221 3223 2188 EEXRLREE  FEELR 166
CH-11940:3636. 4 FEEALER 2.72 1.375 ¥XETELEY 1.5 '11.9
CH-11948:3773.9 EXELELR 2.61 3.458 SEERRRER 4.2 7.5
CH-1194R:3787. ¢ EEEELEY 2.58 1.443 EEEYREEE 1.9 12.@
. DAWSON: 676 . » 22.63 2.46 9.865 18.219 3.5 78.5
 DANSON: 696 - S - I 3 2.69 a.857 @.888 0.3 6.8
EGNER : 348 g.a7 2.87 5.274 . 9.837 . 9.1 49.2
EGNER : 345 a.ar 2.94 1 4.8l @.a32 9.8 46.7
EGNER:518 ° 36.72 I.ea. 0 7942 - 3@.291  20.8 8a. 4
EGNER :52@ 42.18 2.56 ! 7612 27.288 - 5.2 63. 1
IL#1-EGSP:3R18 ° = R I X 2.75 ¢ 3.972 a.a13 6.5 36.7
IL#1-EGSP:3838 . a.76 2.61° 6.183 8.442 18.8 57.8
IL#1-EGSP: 3852 - - 74 2.61 2.434 8.693 5.8 23.5
IL#1-EGSP:387@ - .95 2.70 - 3.697 a.378  18.8 38.9
IL#1-EGSP:3094 . S 1.53 2.56 4.002 - @.589 7.1 37.5
IL#1-EGSF: 3186 - a.as 272 a.869 g.e82 3.3 3.8
JL#2-EGSP:321.3 a. a8 2.89 5.994 a.aa2  12.8 53.4
. IL#R-EGSP:418.33 . a.82 2.87 3.283 a.087 18.9 35.8

. IL#2-EGSP:465.65 g.a5 = 2.73 4.663 a.825 8.9 44.4
CIL$2-EGSP:513.1 - a.a9 2.69 5.423 a.a44 7.1 43.3
. IL#3I-EGSP:926.5 . a.aa 2.78 4.183 a.ea2 6.9 38.1
IL#3-EGSP:976. 2 a.al - EERE 4.498 . 8882 ¥EREREE 34.2
1026 a.ar 2.85 7.392 @.ear 11.@ 672

L IL#3-EGSP:

-

Table II
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WELL IO - | OIF CONST DENSITY  NET CH4 PERM RFF ' AFPF

ME THANE HELIUM  SORPTION  DARCIES  FORQSITY  PORQSITY
CHA2-8 G~CHM~3  TORR~-1  ¥E9 HELIUM . METHANE

_— | | ¥ET *E4 % - x
IL#3-EGSP:1876.8 - a.a2 2.82 . 5.789 a.a1e  18.6 54.6
IL#3-EGSP: 1126 S . 8.8z 7.06 2.473 a.eer 8.8 T
INB2-EGSP: 141 27.a9 FEXE 14.983 31.679 ¥¥¥iE 114.8
IN#2-EGSP: 191 a.as 3323 " 5.501 8.039 ¥REEF 41.8
IN#Z-EGSP: 232 35.11 2.62 ,11.522 31.575 9.9 877
HY#1-EGSP: 375 a.14 2.97 3.658 g.a39 2.9 27.8
HY$1-EGSP: 425 a.a7 2.85 " 2587 a.a19 5.6 19.7
NY#1-EGSP: 475 Q.22 2.83 2.963 @.035 3.8 15.7
. NY#1-EGSP: 998 11.96 2.93 4.106 3.838 I7.8 31.2
NY#1-EGSP: 1333 - a.a1 2.78 1.882 a.a01 4.9 8.2
NY#1-EGSP: 1383 a.68 3.a5 3. 188 a.165 6.6 23.6
NY#1-EGSP: 1427 a.as 2.38a a.6a6 g.804 2.3 4.6
NY$1-EGSP: 1477 - 2.35 2.84 2. 663 a.487 7.7 28.2
NY#1-EGSP: 1527 11.89 2.92 2.829 L2.624 4.9 21.5
NY#1-EGSP: 1577 8. 06 2.85 a. 977 a-aad §.3 7.4
NY#1-EGSP: 1628 1.73 2.92 2.823 a.381 8.1 21.5
 MY#1-EGSP:1678 2.04 2.99 ° 3.252 a.516. 8.7 24.7
* NY#1-EGSP: 1728 a.62 2.89 1.988a g.a435 7.8 15.@
NY§1-EGSP: 1778 28.78 2.88 2.918 6§.534  €.7 22.1
NY#1-EGSP: 1829 1.97 2.83 1,872 a.366 3.9 18.1
NY#1-EGSP: 1891 799 2.98 3.563 2.222 8.4 271
NY#1-EGSP: 1941 N 2.89 2.014 a.482 5.2 15.3
 NY#I-EGSP: 1938 a.7e - 3.04 3.658 a.217  11.7 27.8
NY#1-EGSP: 2048 a.67 2.86 2.207 @.115 5.6 16.8
NY#1-EGSP: 2892 5.36 2,98 2.217 a.928 7.8 16.9
NY#1-EGSP:2142 13.27 2.84 2.566 2.656 3.8 19.5
NY#1-EGSP: 2192 6. 6@ 2.95 3.952 2.836 18.8 3.8
 NY#1-EGSP: 2245 13.53 2.98 2.764 2.917 5.8 21.8
NY#1-EGSP: 2295 . 6.85 282 2.835 a.968 5.9 15.5
. NY#1-EGSP:2345 3. 56 2.97 2.936 a.816 7.8 22.3
- NYH1-EGSP: 2491 18.69 2.88 1.956 1.648 4.5 15.@

Table II (cont)



‘QELL o ' _ DIF CONST  DENSITY  NET CH4 PERM RFF - APF

HE THANE HELIUM  SORPTION  DARCIES  PORGSITY  POROSITY

CH~2-8 G-CH~3  TORR~-1  ¥E9 HEL TUM METHANE

S | $ET tE4 % % |
CHYBI-EGSP: 28541 2.42 2.77 1.841 a.356 6.4 14.4
NY#1-EGSP 2591 . - 25.74 2.84 2.861 5.748 6.8 21.8
NY#1-EGSP: 2641 7. 94 2.89 3.51¢ 2.176  14.7 PE.7
NY#1-EGSP: 2893 g.82 2.74 5.589 @.359 12.7 42.5
NY#1-EGSP: 2733 3.78 2.7 4.001 1.155 21.6 3a.4
HY$1-EGSP: 2733 34.06 2.90 . 2.704 7.188 36 28.6
. OH#2-EGSP: 3544 ERERREY 2.7 a.91a 1332223 S I 71
* PA#1-EGSP 4597 744 2.67 4.688 2,673 F.a I5.8
* PA#1-EGSP: 4699 1.81 2.82 1.684 @.132 4.8 12.8
*PA#1-EGSP: 4799 11.65 2.89 . 2.428 2208 7.2 18. 4
* PA#1-EGSP: 4299 1.64 2.95 | 3.665 a.468 9.4 27.9
PA#1-EGSP: 4943 a.81 2.84 - 1.994 a.126 5.2 15.2
* PA#1-EGSP : 5853 18.97 2.83 |  3.232 2.767  &.7 24.6

e , )
. ROMIGiS7@ - 8.a9 2.88 ! 1.926 a.e18 - 4.1 18.7
“ROMIG: 571 a.36 2.96 ! 3.727 9.129 7.1 35.4
ROMIG: 684 3887 .93 2.59/ 9.152 2434.348 . 7.3 FE. 8
ROMIG : 784 §0.85 EEXE; 18934 51.876 #¥ER# 83.1
HU#S-EGSP: 2723 2.68 2.56 1.634 - 8.419 -~ 2.9 15.7
HU$S-EGSP: 2823 12.45 2.89 2.372 I 114 6.4 24.4
HU$S~EGSP: 2935 - 2.51 2.58 2.879 a.672 4.2 6.8
HU$5-EGSP: 3838 11.17 2.48 1.852 ' 1.834 1.9 16.8
. HU#S-EGSP: 3835 32,04 2784 2.289 7.854 6.5 23.9 .
HU§S-EGSF: 3135 7.58° 2.97 2.843 2.457 18.3 31.9
WURS-EGSP: 3235 46. 94 2.77 3.137 13.183 3.4 27.2
WU$S-EGSP: 3305 4.26 2.8 1.86@ @.851 5.3 19.5
WU$S~EGSP: 3335 - 1.66 2.54 1.552 a.274 4.3 16.1 -

. WU#S-EGSP:3355 - 1.26 2.43 4.127 a.444 2.9 4.3
- WU$S-EGSP: 6142 9.39 2.82 3.425 2.588 7.3 26.8

- o *  Table II (cont)
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HELL ID DIF CONST  DENSITY  NET CH4  PERM APFP APP
. : : HME THANE HELIUM  SORPTION  DARCIES  FOROSITY  POROSITY
CHA2/ 8 G-CHM=~3  TORRa-1  XES9 HEL UM HME THANE
- L ¥ET XE4 a % %
WUHE-MERD-1K -

- 283

cels 9.63 2.79 2.289 2.48ar r.a 24 .4

WURS-MERC~IX: 7267 T 12.88 2.78 r.a22 7301 3.8 6a.9
HURS-MERC-1X:7316 ’ 12.5@a 2.86 . 2.199 6. 878 - 37. 4
HU#S-MERC-1X: 7369 21.91 2.77. 15,166 a7, 5339 .2 122. 5
HU#SG-MERC-1X: 7421 1382 2.658 28,732 31.731 4.9 223.7
WURE-FERC-1X: 7474 3.51 2.72 y 3778 3. 644 .9 g2 2
WU#7-EGSP: 6192 2.23 2.83 F.724 8.647 F.od 28.3
CWU#T-EGSP 8242, 12.11 2.86 4.338 4.3a7 ) 9.7
CWUET-EGSP: 6342 v 81 J3.0848 J.472 ~1.898 .7 26.4
WURT-EGSP : 6464 6.81 2.8r7 2.882 . 1.83 9.8 21.9
WURFT-EGSFP: 65606 22. 44 2.8 3. 771 . 6.683 7.8 28.7

. EGSP-HU#7:6516 15.28 2.77 1.aaz . 1.188 a.3 N )
EGSP-WUE7 - 6621 22.1 2.69 f - 18.731 18.614 r.e 81.8
MARN: 15817 - 1.47 2.84 | 1.821 a.3a9 6.8 28.6
 HARN:2&8=@ 11.38 2.83 ! 1.848 © 8,873 a.4 8.4
KARN: 2668 2.56 2.61) 2.157 g.619 e 23.3

- WARN: 2675 rr.48 .2.?%’ 1.438 18.448 2.2 13.1
PATIE: 2449 4.31 2.43 1.458 8.651 2.8 14.1°
S83T5 2459 4.13 2.38 1.619 a.73 3.9 7.2
283362539 1.43 2.91 - 2.9494 g.478 8.8 31.2
SA3II6: 2573 J.44 2.77 4.8138 1.952 4.3 35.8
LAIIO 2629 15.88 - 2.91 2.872 5.955 . 8.6 Ja.4
203362873 .17 -2.8a ‘1.8az2 1.427 s.7 19.4
28336:3829 | §.39 2.33 1.881 8.573 2.2 18.4
J6: 3129 a.69 2.58 1.758 a.133 5.3 18.7

- 2B33e: 3139 a.a3 2.94 1.982 a.a14 18.1 24.6
28336:3349 11.68 - 2.67 2.468 2.748 4.3 23.8
2@338 4321 N 14. a7 2.87 5.82a 6.949 3.9 48.1

/

Table II (cont)
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WELL ID - . : 0IF CONST DENSITY "NéT CHd FERM AFPF AFF

S o : METHARNE - . HELIUM . SORPTION  DARCIES  POROSITY  PORQSITY
CH~248 GACMAZ TORR~-1 = XES HEL TUM METHANE
¥EV XEdq ' %

N

U!Ur&.'*-

A3 4971 28. 04 2.79 - 3.833 7621 3.4 26.5
2A339: 5221 1.32 2.81 1.247 a. 194 4.7 13.7
20339: 5451 715 2.66 °  18.871 1a. 354 4.3 141.6

- 2A4A3: 2756 3 9.52 2.85 2483 1.844 2.8 12.9
20403 :2836. 2 45.79 2.79 , 3.398 13.238 2.3 28 2
20403:2846. 1 1.49 . 3.89 1.33a a.366 13.9 24.a
28403 2866 3 29 34 2.83 3.12a §.539 4.7 28 4
L. 204328761 46. 47 277 2968 11.967 2.6 25.1
 PR4AT: 28763 . §3.55 282 3. 781 17.254 2.7 314
20407: 28961 §.83 2.88 2. 673 2.27F7 4.8 251
20483:2895.1 1a.83 2.76 - B.6a9 @a.822 2.8 7.4
20463 : 2906 . 1 8.08 2.79 - 2.394 1.689 2.3 204
20483: 29161 2.35 2.78 - 1.833 g.208 8.5 8.3
2a403:2916.3 24.48 2.81 | 1.564 7.988 4.8 15.9

. 2R483:2926 . 1 14 .47 2.81 2. 618 3.318 2.5 22. 4
20403 : 2936 . 1 14.4¢ xx¥% | 2.911 3281 RRERE 22.1
204083 :2946 .1 22.75 2.83 | 2.237 4.708 3.1 201
20483 : 2946 . 3 17.22 2.92 2.593 4.687 6.4 261
PA483: 29761 25.17 2.86. 2.842 7175 &.2 278
. PA403:2996.1 4.93 2.65 1.598 8. 664 1.8 13.1
2p403:3006 1 §3.42 333" 1.633 8. 863  ArE¥E 124
PA403:3016.1 38472 FEXE 8778 2324 yEYEE 5.9
2R4A3: 30163 . 139.29 2.82. 1.727 7.998 71 282
294A3: 3026, 1 11.73 2.69 1.182 1.895  a.7 9.1
204033026, 3 - 4.58 2.78 1.578 a.77a 4.7 16.7
28493:3936. 1 84.97 2.89 1.946 173,308 5.1 19.9
PA4a3 306 1 14.35 2.88 2.195 2.969 2.8 - 19.5
20483 : 30463 -38.89 2.74 2.187 7.486 2.5 19.2
2840330856 1 33.97 2.79 2. 398 §.738 1.8 19.3
28403:3056.1 19.51 2.38 1.898 3.758 4.4 18.8
204833066 .3 7.63 2.76. 2.126 1.765 6.4 22.9
~20483:3876 .1 - 28.45 2.78 1.359 4.113 3.8 14.1

Table II (cont)
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WeLL oo OIF CONST DENSITY  NET CH4 FERM RFPF AFF

: 1 . o HETHARNE HELIUM =~ SQORFTION ORRCIES POROSITY POROSITY
CHA2-8 GACHA3 TORR~=1 XES HEL TUM -HETHRANE
¥EV : b 13 >4 %

204A3:3835. 1 8.a4 2.88 2.231 1.858 56 22.5
2A4A3: 3116, 2. 4. 54 2.77 2. 764 1.268 6.2 272
2A483:3126. 3 25.93 2.89 . 3.044 8.928 18.4 33.¢6
20483:3186 3 3.5 2. 71 a.92a a.341 2.5 9.5
2A403:3201 . 3 296,77 P339 L 1.837 42 517 ¥¥%%¥ 14.8
2A4a3:3211. 3 1861 2.84 | 2.496 2.664 5.5 24.5
20483:3241.3 26.59 2.75 3.412 4 7.554 1.8 2F.7
2A4A93:3251.3 2r.2a 2.73 2. 338 5.8a7 3.1 2a.8
PR4RI 32913 22. 60 2. 94 2. 748 8.483 7.8 28.¢
2A483: 3381 3 26.74 2.89 L 3.737 7799 4.7 28.4
204R3:3311. 3 1.99 2. 77 8.968 a. 248 4.4 11.7

- 20483:3321.3 8.81 2.69. 1.822 a.822 1.3 9.1
- 2A4Q3: 33763 15.88 2.9a 3.359 4. 163 9.4 25.5
T 2A403:3436. 1 a.rl 287 4.717 A.259 184 35.9
2A4AT: 3476, 3 1.92 2.68 !/ a.674 a.1sa 4.8 9.2
20407: 3598 3 3727 2.81 1.229 & 877 5.6 15.9

- 204837:3526. 3 a.63 2.7a 2.21a g 1ag 7.6 16.8
28403:3546.3 L 2.88 2.65 - 1.887 a.26a 2.4 12.2
2R40a3:3556. 3 . 18.83 "2.87 1.989 4.818. 8.6 21.7

. 28483:3616.3 12.87 2.85" 1.857 1.83¢8 5.9 13.9
--2A4A3: 36563 a.1a 2.82 1.722 a.a19 5.3 - 18.4
204A3: 3666 . 3 a.14 2.83. 1.826 a.azv7 4.2 181
204A3T: 36763 4. .69 2.88 1.888 1.817 7.4 21.1
204037 : 36586 . 3 11.57 2.7 1.928 2.111 32 17.8
2A483: 37561 8.88 2.45 8.856 a.55a 584 67.3
. 284a3:3786.1 8. 84 3.084 3.349 a.ati 9.4 25.5
- 20483:3796. 3 8.04 288 2.241 a.aas 4.7 21.7
- 20483: 3816 3 a.za 292 1.788 a.a31 1.7 14.7
2049338763 a.39 L 2.82 1.578 a. 4863 37 15.7
20483 : 3946 . 1 2.64 2.74 1.222 a.477 3.3 e
3976.3 337 2.55 ‘3.578 a.2ag 1.6

20483 :

S
o

Table II (cont)
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GAS CHROMATOGRAPHIC ANALYSIS OF OFF-GASSING

FROM WELLS OHf#4, #5, #6, #7

Chromatographic analysis and subseﬁuent treatment of data is the same as

(1)

has been previously reported. The percent composition of the gas in the can
with the sample, as determined by gas chromatography, is converted to the volume

of gas off-gassed (STP) per unit volume of rock. The formula of conversion is

\Y

' C 0
Vi = 0.916 ' PXi - Xi
R ,
\ |/
where . '
A '
Vi S the computed'volume of gas per volume of rock for component i. //f
0. 916 -- converts gas volumes to standard temperature (U’C)
VR " -- the volume of rock (estlmated‘\by W - W )/2. 55)
VC -- free volume in can‘(Volume.of empty can - VR)
P -- pressure (atm)
Xi -- fraction'of gas which is component i as determined by GC
Xg -- fraction of component 1 inlair (L.e., 0.78 for nitrogen and etc.)

The results are shown in the accompanying table. Some oxygen take-up of
the sample from the atmosphere originally canned oceurredras has been noted
previouuly. In addition some samples showed‘anjuptakc of sz Most ‘samples

showed a compensating off-gas of methane and ethane’
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TagLE L.

VOLUMES OF GAS DESORRBED FER VOLUME OF SHALE

SAMPLE 1D W(G)Y FATMY  VCH4)Y  U(C2HE)Y  VC3HB)  VCo2)  VINZD)  VD2)
OH#E4 -GS 3513 1005 0.999 0.069 0000 0,004 0.0%57 0,102 o227 .
OHEG~ LGS 063 13346 1,013 0,236 0,033 0,000 Q.000 -+ Q87 —s161
OH#EA-EGSF 751 1858 1,000 0.315 0.047. 0.024 0.000 -0 197 -, 189
OH#4-EGSF 1801 1552 1.000 0,445 0.056 0,000 0,000 =287 ~e 213
OHEA-EGSF 851 1238 0.997 0.409 0,057 0.000 0.000 -+ 284 -, 184
OH#EA4-EGSF 965 1231 1,000 0.040 0.000 0.000 0.000 0,039 =079
OHE4-EGSF 10730 1245 1,003 0,045 0,000 0,000 0,000 0.069 ~—.108
OHEA~EGSH 31135 1247 1.000 0,289 N.06 0.023 0,000 =+ 180 ~e194
OHAEA-EGSF ¢ 1185 1556 1.000 0,489 0,061 0.020 0,000 o 3831, =+188
OHEA-EGSF ¢ 1315 970 1.001 0,309 0,075 0,000 - 0,000 -+193 -+ 187
OHE4-EGEF $ 13635 1128 0.999 0. 172 0,043 0.000 0,000 =143 =+ Q76

OHES-EGSI 1429 1636 0,999 0,017 0.000 0.000 000%8 0,051 =128
OHES~EGCSF 479 1727 0.999 0.049 0.000 0.000 0.080 0,050 ~+181
OHES-EGSF 529 1301 0.999 0,035 0.000 0,000 0.084 0.073 ~.,194
OHES-EGBF 579 - 1604 0.998 0,251 0,036 0.004 0,000  ~.042 =8 250
OHiESG-~EGSF 629 1170 1,000 0.183 0.033 0. 000 . 0.076 = Q79 e 213
OHES-EGSF L 679 1154 1.007 0.298 0,055 0,000 0.106 =094 0 352
OHAS~EGSF 729 1120 1.266 0.857 0.163 0.066 0.000 + ~.086 441
OHEG~EGESF 779 4697 0.999 OeA7T 0.070 ° 0,000 0,008 ~e 231 ~.310
OHES~EGSF 829 1288 1.167 04577 0.064 0.000 0,000 ~e170 ~o 186

FS-EEEF 879 1272 1.349 lLe.144 0.122 0.030 0.000  —,320 o 86

$5-EGSF 929 1212 1.211 0.755 0.075 0,000 0,000 = ~.190 ~ o246
OHEL~EGSF 979 822 0.992 0,058 0.000 0.000 0.000 0,031 “ e 320
OHES~EGSF S 1029 814 1.573 1.921 0.514 0226 0.000 -, 128 ~o&H79
OHES-ECSHFH 31079 1252 1.23%5  0.800 0.09L ~ 0,000 0,000 o237 o 236
OHES-EGSFE 1128 L17% 1.002 Q625 0.124 0,043 0.000 -+ 378 ~o4ll
OHES-EGEF 1178 1173 0.889 0.069 0.029 0,000 0,000 -, 098 ~e 218
OMHAES-EGSP 1228 1233 1.01% 0099 0,030 0,000 0,000 e Q21 -0 081
OHASG-EGHF 1278 1236 1,188 0.450 0.093 0.000 0.000 ~4 020 -+182

OHES6-EGSF 1728 720 1,046 0.85% 0.07% 0.000 0,000  —,429 —+ 330
OHESH-EGSF S 1830 916 0.998 0,000 0.000 - 0,000 0.000 0,082  ~.086
OHES-EGSF 21893 990 1.014 - 0.000 - 0.000 0,000 0.000 04091 ~e Q56
OH#ESG-EGSF 1496 851 0,995 0,000 0,000 0.000. 0.000 0,055 ~+070
OHES-EGEF 1993 760 1.081 0.425 0,000 0,000 © 0,000 ~.016 -, 123
OHES-EGSF 2010 1396 1,000 G.483 0.039° 0.000 0.000 -~ =,350 ° ~,171
OHES-EZGSF 2043 894 1.002 0.043- 0.000 0,000  0.000 . 0,033 . ~.072
OHEG-EGSEF 2093 629 10065, 0.000 . . 0.000 0,000 - 0,000 0:l46 - ~.126
OHESG-EGSF 21 47 1003 1.007 0.03%5 ° 0.000 0,000 ° 0,0%51 0.002 071
OHES~EGEF $ 2192 45D 1,044 0.147 0,187  -.0.000 0.000  ~.033 ~el13
OH#ESG-EGSF 2193 945 1,015 0,196 . 0,071 - 0000 0,099  0.017 =e 342
OHEG-EGSF 2243 1059 1.116 . 0,385 0.077 0,228 . 0,000 - 0,006 205 .
OHEG-EGSF 2243 1048 1.064  0.176 0,103 . 0.000 0,000 - Q54 ~4 077
OHES~EGHF 12296 753 1,100 0.461  0.196 0,000 0.000 ~-,124 ~e177
OHES-EGSF 2310 784 1,258 1.047 0,225 0.000 0171 =o144  —,423

F6~EGSF 2343 8955 1,040 0137 0.000 0000, 0.000-  0.105 =o 121

Fo&-EGHF 10348 ofe 1,010 0112 0,000 0.000. . 0.000 = 0.089 =el61
OHESG-EGSF 2441 779 1,000 0.099 - 0.000 0,000 " 0,000  0.002 =4 100.
OHAES-ZGSF 2402 802 1,003 0491 0,145  0.000 0.000 - ~.368 e 259

'cz‘



ToaRLE 1.

VOLUMES OF GAS DESORRBED FER VOLUME OF SHALE
SAMPLE TD WGY  FCATMY  V(CH4A)Y  VC2H&) U(CKH&) VICO2)Y  VIN2)Y Vo2
OHES-EGSF 2475 8046 1,043 0.472 0.238 0.000 0.000 ~ 02U & ~o3 13
OHﬂéwEﬁsk.“495 679 1.011 0,119 0.193% 0.000 0.000 -. 134 -¢131
OHESG-EGSF 12543 810 1.114 0,503 0,071 0,000 0.000 Q36 ~o 166
OHES-EGSF ¢ 2593 P39 1,064 0.252 0.000 0.000 0.000 0.024  ~,1064
OHeESG-FEGSF 2599 2158 1.000 0,330 0.040 0.011 0.000 o244 -~4+136 .
OHEG~EGSF 2 2643 836 1.030 0.014 0.000 0.000 0,000 0. 125 =044
OHESE-ZOSF 8E7 1.025 0.192‘ 0,000 0.000 0.000 0,002 -+119
OHEZ7-EGSHF S 1331 1462 0.886 0.047 0. 000 0.000 0,025 =01 e,
OHE7-EGSF 1580 1390 0.994 0467 0. 063 0,000 0.000 -+ 307 ~ 207
OHE7-EGSF S 1631 S ARIZ Q777 0.336 0.046 0.000 0.000 -, 543 R
OHEZ ~EGSP 3 1682 1406 0.993 0.192 0.036 0.000 0,048 . ~,0054 — 232
OHE7-EGSH 1730 L3508 0,988 0.209 0.053 0.000 0.000 -~ 1G9 ~o 119
OHEZ-FGSFEL780 - 1449 1.030  0.%61 0,083 0,020 0,000 -, 404 - 218
OHEZ7-EGSF $ 1830 18946 0.990 0.321 0.049 0.013 0.000 -+ 250 ¢ 14%
QHE7-EGSF 1880 - 1648 1,127 0.328 0.066 0,000 0.000 - -,137 /QJ]3
OHE7-EGSF 1930 1578 1.091 .. 0.367 0,049 0,015 0,000 ~,168 o 152
OHE7~EGSF 19280 1474 0,996 0322 . 0,069  0.034 .. 0.000 ~ o226 - 205
OHE7-EGSH 12030 1249 1 .223 0,557 - 0,106 0.0354 0.000 . —~,02%5 ~ 294
OHEZ7 ~EGHF 2080 L268 1.04% - 0,355 0.049 ° 0.000 0.000 =~ -,189 s 136
OHE7~-EGSF 12130 1045 1.116 0.542 0.088 - 0.000 - 0.000 ~,18%  ~, 175
M7 -EESF 2180 1281 1.017 0,166 0.038 0.000 0.079 -, Q01 ~ 239
k7-EGOF 2230 1463 0.963 0.009 0.000 0,000 0.000 ~ 4021 w4 39
w7 -EGSF 2280 1836 0,991 0.029 0.000 0,000 0.000 0.014 -5 Q%1
ORE7~EGSF $ 2330 1336 0.979 0.056 0.000 0,000 0.000 0.001 00090
OHE7--EGSF 2380 1978 0,990 0.138 0.046 0,029 0.063 -+ Q44 L 3]
OH#E7~EGSF 2430 1210 1,000 0.500 -0.132 O. 066 0,000 = —,391 ~.50/
QHEZ7-EZGSF 2480 1242 0.987 0.147 0.047 0.000 0.000 = Q&% -+ 1352
OHHEZ - FFSI.J“SO 1192 1,012 0.827 0.176 0.07% 0.000 o 728 -0 327
OHE7~EGSF 2580 1176 0.996 O+625 0.174 0.084 0,000 ~.601 e @91
OQRE7-EGSHF 2630 1427 0.994 06155 0.043 0.000 0.000 “ o Q91 o117
OHE7-EGSF 24680 1349 1,132 0721 . 0,156 0.067 . 0.000 - =549 ~ o228
i
B
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