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Introdiciiorn

Tnis set of instructions is for a spreadshest that can be used witn
gas desorption data frorm coal core canisters. The spreadsnee
corrects the measured gas volumes to standard pre 33ure and
fermnperature (?‘T P) conditions and then plots this data to estimate
lost gas. The curnulative desorped gas volume is

[ S

added to the lost gas to compute total gas content of the coal core.

CEl(l]S ter desorption & ||||r)man£prﬁemed ina Howarpomz@ Dlldc
orasentation (Appendix 2 and 4) on this report.
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A critical start to ine sprsadsnest operation;

(]

Slts Dasorotion Worksnesi
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We FAND WRITE ALL DATA ON Trle WORKSHEET AND ENTER IT
M

INTO Trlz SPREADSHEET LATER

Our well site desorption worksheets are explained in Appendix 1 and 2. Downloadable rtf file format
versions of the forms are included in appendix 3.

The worksheets are used for several reasons:;

Although direct entry into the spreadsheet would be most efficient in terms of time, drill rig power
generation tends to be unstable and irregular, resulting in many unexpected computer crashes and
possible data loss.

«  We have found that coalbed methane (CBM) measurements need to be done so quickly that,
unless we have a extra person just to do data entry, it is easy to fall behind in the measurements,
especially during the critical lost gas period. If the lost gas measurements are not taken on time, an
inaccurate gas content estimate may be calculated.

« The raw coal mass, headspace measurements, and calculations are written on the worksheet to
maintain a hardcopy record of them. If these measurements were lost, a new core would need to
be cut and all of the data re-measured. Re-cutting a core is usually cost prohibitive.
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Project

Well ID: Can no.

Sample Interval (ft): = From: To:

Core Date: (mm/dd/yr) THHHHHE
Time Zero-Coal penetrated (hh:mm) (24 hour clock)] 16:09
Raw coal mass (air-dry): (grams) 1000
Coal mass (d.a.f.): (grams) 750
Headspace wlume: (cc) 900

Sample Type

I core

(

I€] cuttings

Lost

Data Summary

[®] Preliminary

(

[ Final Results

wlume @ STP:
/gram raw coal:

gram coal d.a.f.
(excluding lost gas
as estimate (cc

rodJost gas graph) v

Raw total gas (cc/g)] 0.61 |
DAF total gas (cc/g)|  0.81 |

Raw total gas (SCF/ton)| 19.45
DAF total gas (SCF/ton)| 25.93

Clttings correction 25% (SCF/ton)| 32.42

enter data only in shaded areas, copy and paste formulas as needed to calculate more desorption data (colum™s H through \)

Headspace Correction
Date Time |Ambient|Pressure| Delta Internal | Delta [Cumulative Sq.\r\%s{ mixgram| ml/g |Cumulative]| Cumulative
24 hour | Temp inches Gas Canister | Volume | Volume Elapsed\B I S Mal =
Clock Volume | Temp. | @STP | @ STP | Time~+4Tod4 Colored cells are for
ATV ToPS W ERRTRN V7V N~ NS oo~ - (milliiter) | (milliter rs'2) | Mad
In Can | 8/21/2000 | 18:38 | 105.0 | 29.18 0 100.0 || 0.00 : = 158 | od data entry by user. |
1§ 8/21/2000 | 19:12 105.0 29.18 127 100.0 115.08 1.75 0.12 0.15 107.8 0.004
2| FALSE | FALSE [FALSE| FALSE FALSE FALSE
3| FALSE | FALSE | FALSE |[FALSE| FALSE | FALSE FALSE
4| FALSE | FALSE | FALSE [FALSE| FALSE FALSE FALSE
E| FALSE | FALSE | FALSE |[FALSE| FALSE | FALSE FALSE
FALSE | FALSE | FALSE [FALSE| FALSE FALSE FALSE
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Project
Well ID: Can no.
Sample Interval (ft): = From: To:
Core Date: (mm/dd/yr) HHHEHHH
Time Zero-Coal penetrated (hh:mm) (24 hour clock)| 16:09
Raw coal mass (air-dry): (grams) 1000
Coal mass (d.a.f.): (grams) 750
Headspace wlume: (cc) 900

Cumulative volume @ S§P:| 107.8

excluding lost
st gas estimate (cc)

Oosration -2

(fromlost gas graph)

500

Raw total gas (cc/g)

DAF total gas (cc/q)

0.61

0.81

Raw total gas (SCF/ton) 19.45
DAF total gas (SCF/ton)| 25.93
s correction 25% (SCF/ton)| 32.42

Sample Type Data Summary C
‘7 [ core [ Cuttings ’7 [ Prelir’rm/ap/[] Final Results
enter data only in shaded areas, copy and paste formme desorption data (columns H through N)
' ' ' 7~ Headspace Correction
: : sure| Delta Internal | Delta Cumulatj m ml/gram mllg‘ tive|] Cumulative
Unhlghllghted CE"S m Gas Canister | Volume M Elapsed| Raw d.a.f Volume Gas
are used by the W Temp. |@STP @STP | Time | Coal | Coal | @STP N
spreadsheet prog ram Hg (milliliter) (mill#iter) | (milliliter) (Hrs'2) Mass Mass (milliliter) (SC
In Cz . 29.18 0 100.0 .00 0.00 1.58 0.00 0.00 0.0 0.0
for calculation and 29.18 127 100.0 |f115.08 | 11508 | 1.75 | 012 | 0.15 107.8 0.004
are locked against [ZALSE FALSE | FALSE |FALSE| FALSE | FALSE FALSE
FALSE | FALSE | FALSE |FALSE| FALSE | FALSE FALSE
data entry by user. ‘FALSE FALSE | FALSE |FALSE| FALSE | FALSE | FALSE
5 NFALSE | FALSE | FALSE |FALSE| FALSE | FALSE FALSE
6 NALSE | FALSE | FALSE |FALSE| FALSE | FALSE FALSE /|

N
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Project
Well ID: Can no.

e Interval (ft): | From: —
Core Date: (mm HHHHHHHE
Time Zero-Coal penetrated (hh:mm) (24 hour clock)] 16:09 cc/gn
Raw coal mass (air-dry): (grams) 1000 (e
Coal mass (d.a.f.): (grams) 750 Lost gas
Headspace wolume: (cc) 900 (fro

(

Sample Type

[ core

I#] cuttings

enter data only in shaded areas, copy and paste formulas as needed to calculate more desorj

(

Data Summary
O Preliminary

1

af

J

Cumulative volume @ STP:| 107.8
cc/gram raw coal:

Operation -3

Raw total gas (cc/g)]  0.61 |
DAF total gas (cc/g)|  0.81 |

[ Final Results

Before or during coring prepare enough
canisters and related desorption forms to
accommodate all coal. This is done ahead of
time so that the core pieces can be inserted

into a canister as soon as possible to

| minimize lost gas.

Date Time |Ambient|Pressure| Delta Internal | Delta [Cumulative|Sq. Root|ml/gram| ml/g |Cumulative| Cumulative

24 hour | Temp | inches Gas Canister [ Volume | Volume | Elapsed| Raw d.a.f Volume Gas
Clock Volume | Temp. |@ STP | @ STP Time Coal Coal @ STP Content

(mnvdd/yr) | HH:MM °F Hg (millliter) °F (milliliter) | (milliiter) | (Hrs'2) | Mass Mass (milliliter) (SCF)

In Can | 8/21/2000 | 18:38 105.0 29.18 0 100.0 0.00 0.00 1.58 0.00 0.00 0.0 0.0
1] 8/21/2000 | 19:12 105.0 29.18 127 100.0 | 115.08 | 115.08 1.75 0.12 0.15 107.8 0.004
2 FALSE | FALSE | FALSE |[FALSE| FALSE | FALSE FALSE
3 FALSE | FALSE | FALSE |[FALSE| FALSE | FALSE FALSE
4 FALSE | FALSE | FALSE [FALSE| FALSE | FALSE FALSE
5 FALSE | FALSE | FALSE |[FALSE| FALSE | FALSE FALSE
6 FALSE | FALSE | FALSE [FALSE| FALSE | FALSE FALSE
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sefore Filling Canister Operaiions

Step 1. Core or Cuttings samples?

Click radio buttons to indicate whether

2. Preliminary vs. Final? All
core or cuttings are being desorbed. Step s ary vs a

measurements start out as preliminary
because the ash content and headspace
can only be measured after desorption is

complete. The analysis is then marked
cc/gram raw “final”

Cumulgftive volume @

ell ID: Can no.
ple Interval (ft): | From: To:

ate: (mm/dd/yr) HiHHHHHE
ro-Coal penetrated (hh:mm) (24 hour clock)| 16:09

cc/gram coal d.a.f.: Raw total gas (SCF/ton)[  19.45

(excluding lost gas)

Coal mas3\(d.a.f.): (grams) 750/ Lost gas estimate (cc)| 500 DAF total gas (SCF/ton)| 25.93
dmple Type

Headspace Wlume: (cc) (fromlost gas graph)
@ngs correction 25% (SCF/ton)| 32.42
<ESITTN» GP

greaCtiate more desorption data (columns chrough\l)

enter data o €as, copy and paste formulas a
Date Time |Ambient|Pressure| Delta | Intemal | Delta [Cumulative|Sq. Root n!l C||ck|ng the cuttings button
24 hour [ Temp inches Gas Canister [ Volume | Volume | Elapsed| R q 0
Clock Volume | Temp. | @ STP | @ STP Time | C activates a CUttIngs
(mmvddlyr) | HHMM oF Hg (milliiter) oF (miliiter) | (miiiter) | (Hrs2 | M correction calculation. The
In Can | 8/21/2000 | 18:38 105.0 29.18 0 100.0 0.00 0.00 1.58 0 . .
1] 8/21/2000 | 19:12 105.0 29.18 127 100.0 115.08 | 115.08 1.75 0 25% correCtlon 1S based on
2 FALSE | FALSE | FALSE [FA  a study by Nelson (1998).
3 FALSE | FALSE | FALSE |F
4 FALSE | FALSE | FALSE |FALSE| FALSE FALSE FALSE
5 FALSE | FALSE | FALSE |[FALSE| FALSE FALSE FALSE
6 FALSE | FALSE | FALSE |FALSE| FALSE FALSE FALSE
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(4 Ad

ritical Samols and Canisier ideniificaiion

Enter:
1. Canister number.

2. Enter depth interval of core or
cutting sample that has been

= Cumulative volume @ ST placed in the canister.
Well ID: Can no.
le Interval (ft): | From: To: cc/gram raw cof

Core Date: (mm HHHHHHHE
Time Zero-Coal penetrated (hh:mm) (24 hour clock)] 16:09 cc/gram coal d.a.f.: Raw total gas (SCF/ton)
Raw coal mass (air-dry): (grams) 1000 (excluding lost gas)
Coal mass (d.a.f.): (grams) 750 Lost gas estimate (cc)| 500 DAF total gas (SCF/ton)
Headspace volume: (cc) 900 (from lost gas graph)

Sarmplk Type Data Summary Cuttings correction 25% (SCF/ton)[  32.42 |
’7 [ core [®] cuttings ‘7 [®] prelimnary [ Final Results

enter data only in shaded areas, copy and paste formulas as needed to calculate more desorption data (columns H through N)

Headspace Correction

Date Time |Ambient|Pressure| Delta Internal | Delta [Cumulative|Sq. Root|ml/gram| ml/g |Cumulative| Cumulative
24 hour | Temp inches Gas Canister | Volume | Volume | Elapsed| Raw d.af Volume Gas
Clock Volume | Temp. | @ STP | @ STP Time | Coal Coal @ STP Content
(mm/dd/yr) HH:MM °F Hg (milliliter) °F (milliliter) | (milliliter) (Hrs?) Mass Mass (milliliter) (SCF)
In Can | 8/21/2000 | 18:38 105.0 29.18 0 100.0 0.00 0.00 1.58 0.00 0.00 0.0 0.0

1| 8/21/2000 | 19:12 105.0 29.18 127 100.0 | 115.08 | 115.08 1.75 0.12 0.15 107.8 0.004
2 FALSE | FALSE | FALSE |FALSE| FALSE | FALSE FALSE
3 FALSE | FALSE | FALSE |FALSE| FALSE | FALSE FALSE
4 FALSE | FALSE | FALSE |FALSE| FALSE | FALSE FALSE
5

6

FALSE | FALSE | FALSE |FALSE| FALSE | FALSE FALSE
FALSE | FALSE | FALSE |FALSE| FALSE | FALSE FALSE
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Project

Well ID:

Critical Time

Sample Interval (ft):

Can no.
From: To: VMV
Core Date: (mm/dd/yr) HHHHHH
Time Zero-Coal penetrated (hh:mm) (24 hour cloc 16:09 /
Raw coal mass (air-dry): (grams) 4000”7
Coal mass (d.a.f.): (grams) 750
Headspace volume: (cc) 900

(

Sample Type

I core

[#] Cuttings

— oA
23

mulative volume @ STP:

cc/gram raw coal:
cc/gram coal d.a.f.:

(excluding lost gas)
Lost gas estimate (cc)
(fromlost gas graph)

Data Summary

1 Preliminary

(

[ Final Results

First critical entry: time and
date that the core was lifted
off bottom or the time that
the drill cuttings were cut by
the bit . The spreadsheet
uses 24 hour clock.

]

500

DAF total gas (cc/g)| 0.81 |
Raw total gas (SCF/ton)| 19.45
DAF total gas (SCF/ton)] 25.93

Cuttings correction 25% (SCF/ton)| 32.42

enter data only in shaded areas, copy and paste formulas as needed to calculate more desorption data (columns H through N)

' ' ' ' ' Headspace Correction
Date Time _Ambient | Pressu Second critical entry: time Iq. Root|ml/gram| ml/g [Cumulative| Cumulative
M Temp | inches “lapsed| Raw d.a.f Volume Gas
Clock and date that the core or Time | Coal | Coal | @STP | Content
- (mVddlyr) | PV, °F Hg cuttings are sealed in Hrs'?) | Mass Mass (mililiter) (SCF)
In Can | 8/21/2000 | 18:38 )5.0 29.18| 1.58 0.00 0.00 0.0 0.0
~B722000~ 1050 | 20.1g| canister. 175 | 012 | 0415 | 107.8 | 0.004
2 | FALSE |FALSE| FALSE FALSE FALSE
3 FALSE | FALSE | FALSE |FALSE| FALSE FALSE FALSE
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Critical Coal Mass, Asn and Moisiure Dzt
- 1nis Is done after desoroiion 1s finisned

Project Cumulative volume @ STP:[ 107.8 Raw total gas (cc/g)] 0.61 |
Well ID: Can no.

Sample Interval (ft): =~ From: To: cc/gram raw coal: DAF total gas (cc/g)|  0.81 |
Core Date: (mm/dd/yr) THHHHHE

Time Zero-Coal penetrated (hh:mm) (24 hour clock ' cc/gram coal d.a.f: Raw total gas (SCF/ton)|  19.45
Raw coal mass (air-dry): (grams) (excluding lost gas)

Coal mass (d.a.f.): (grams)
Headspace wlume: (cc)

Lost gas estimate (cc)| 500 DAF total gas (SCF/ton)| 25.93

(from lost gas graph)

Data Summary | Cuttings correction 25% (SCF/ton)| 32.42

The raw coal mass is the preimrary (3l ResYg |
difference in weight of the 1 Coal mass d.a.f. (dry ash-free basis)

{ coal in the canister minus [ rmas as needed o caoviale o yalye is based on proximate analyses boce comeetion
the weight of the canister. ||pressure| Delta | Intemal || performed after the canister has tive] Cumulative
The empty canister weight || inches | Gas | Canister |} completely desorbed the coal core or e Gas

should be measured Volume | Temp. |} cyttings. P_| Content

0l before the core is a5 +—oo5—{1 For preliminary calculations we often |r) o~

| retrieved. These values 29.18 127 100.0 [| enter a dummy value so the spreadsheet § 0.004

| should be measured and can compute preliminary gas content IE | FALSE

- logged in on the values. Our rule of thumb first estimate is E EQSE

desorption data entry to use 25 weight percent of the raw coal [E | FALSE
sheet prepared for each mass as the combined ash plus moisture |E | FALSE
canister. value .
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rleadspace

Before desorption is complete an
estimate of headspace can be made
by computing the volume of the
canister from its internal working
length (that could be filled with
sample ) and internal diameter.
Then subtract the estimated volume
of core computed from the core
diameter and its length (usually

about 30 cm (12 |n) in 36 cm (14 In) Ias as needed to calculate more des

long canisters). The difference is
the estimated head space.

Example: a 7.5 cm (3 in) internal
diameter by 36 cm (14 in) long
USGS can with pressure plug
installed still has about 33 cm (13
in) of free space and a volume of
1460 cc. A common core size is 6.6
cm (2.6 in) and a 30 cm (12 in) piece
of this has a volume of 995 cc. The
estimated headspace = 465 cc.

Summary

reliminary

HHHEHHHE
ockll| 16:09
1000

fﬁ@\

900

Cumulative

Lostg

-

-/

volume @ STP:| 107 8 |

A

/et

Raw total aas (cc/a) 061 I

CdQ

cc/d
(

(f]

[ Final Results

Headspace volume is measured after desorption is
complete. Headspace volume is the internal canister
volume minus the coal volume. It is measured, after
desorption is complete, by filling the canister with
water, shaking to remove bubbles, and refilling
repeatedly until the canister is clearly full of water.
The canister plus coal plus water is then weighed.
Subtract the coal and canister weight from the total
weight (water+coal+canister) to get the weight of the

ure| Delta Internal | De
s | Gas | cCanister| Vol water. Headspace is the weight of the water
\(/n(:III::::r)e Teofpp- (@% ||E| (assuming 1 gram water = 1 cc). For preliminary
B 0 7000 | ol Ccalculations we often enter a dummy value so the
p8 | 127 | 1000 | 118 spreadsheet can compute preliminary gas content
EAE values. In this example we use 900 cc as an estimate
FAll of the headspace volume.
IEQESE | FALSE | FALSE [FALSE| FALSE | FALSE | FALSE |
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Graonical Analysis of Lost Gas-

000.0 -

500.0 -

0.0l
0.00

( Cumulative. Oezorbed Valu@

-500.0 -

-1000.0

V The initial measurements of
desorbed gas volume,
temperature and pressure

start here-- after the coal is
sealed in the canister.

5.00

Lost gas is estimated by plotting the
cumulative gas volume at STP against the

square root of elapsed time.

20.00 25.00 30.00

35

Quare Root ofT@

This graph is located on page 2 of the spreadsheet file
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Cumulative, Derorbed Yalume [22]

Graonical Analysis of Lost Gas-2

2500.0 -
2000.0 |

15000 i
1000.0 |

500.0 -

00N

Definition of Lost Gas \

Lost gas is the volume of gas lost between
when the sample commences desorption
at time zero (coal off bottom) and the
initial volume measurements in the

n #

canister. m

/

5.00

Theory indicates a nearly straight line
relationship should be observed when
the elapsed time is small --usually

about 4 hours or less. 25.00

-500§ \

-1000.0 -

Time zero is the time that the core
or cuttings were lifted off bottom
of the well and desorption
commenced.

S quare Root of Time (hr)

30.00

35
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Grapnical Analysis of Losi Gas-3

measurements increases past
approximately four hours, a
slope break is usually observed.
The data measured after the
slope break are not used to

As elapsed time of the

estimate lost gas.

Cumulative. Desorbed Yolume [cc)

1500.0 -
1000.0 -
500.0 -

0.0
000

-500.0

-1000.0

well na

Approximate start |

of slope break.

The spreadsheet automatically displays
up to the first hundred measurements. To
make a precise lost gas estimate, it may
be necessary to limit the number of
measurements shown to the first 30 or
so. This can be done by lowering the
maximum value of the (X) axis scale.

20.00 25.00

35.00

Square Root of Time (hr)
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Cumulative, Desorbed Waolume [2c]

Grapnical Analysis of Lost Gas-

well name and can #

2500.0 -

20000 - , i m |

= [ |
In the graphical method a line is visually fitted
to the selected data points. Only the points
that appear to fall on a curve before the first
slope break should be considered in fitting the
line. The number of points can vary widely

between canisters.

10.00 15.00 20.00 25.00 30.00 35

If Excel's linear regression analysis function
is used. The lost gas is equal to the negative
of the y-intercept of the regression equation

fitted to the line.
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'_" "r 7 »JI’ A.r ~a '_"-J"J" ’r 7 ,’ :'\ Ay )\ - '»a’ rr"
criter Lost Gas 2silmais Into Sorsadsnast
Project Cumulative volume @ STP: Raw total gas (cc/g)
Well ID: Can no.

cc/gram raw coal: DAF total gas (cc/g)
ccl/g al d.a.f.: Raw total gas (SCF/ton)
ost ga eilir;ﬁ:tzt ?c?cs:) DAF total gas (SCF/ton)
Uttings correction 25% (SCF/ton)|  32.42 |

Discussion

Some programs automate the lost gas estimation
process by using a macro to automatically insert the

(from lost gas graph)

negative of the Y-intercept calculated by the EXCEL
regression function. | Results
late more desorption data (column§H through N)
However, in practice we’ve found that this Headspace Correction
0 nister | Volume | Volume Raw d.af Volume Gas
the number of measurements that fall along a line
. . emp. |@STP | @ STP Coal Coal @ STP Content
segment can vary widely. An automated regression oF | (miliiter) | (millliter) | (Hrs'?) \Mass Mass | (milliiter) (SCF)
macro that considers a fixed number of points may 00.0 | 0.00 0.00 1.58 | O\0Qeimmet uid uid
choose a line that is not a good fit because some of ~ 200 | 11508 | 11508 | 175 | 0.13 Enter the estimated lost
. . . N FALSE | FALSE | FALSE |FALS The lost timat
the points are on different line segments. We think it FALSE | FALSE | FALSE |FALS J3S- fhelost gas estimate
important for the operator to examine the results FALSE | FALSE | FALSE |[FALS IS made graphically or
from each canister, choose the number of data points E’;SE Eﬁtg; Eﬁtg; Eité using regression analysis
under consideration, and hand fit a line or apply on page 2 of the
regression analysis. Therefore, our method does not spreadsheet (appendix 4).

necessary include a regression macro.
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Soreadsnest Comoutss Cumulaiye Dasoroed
Gas Correciad to STP and Toial Gas

Project Cumulative volume @ STP: Raw total gas (cc/g)] 0.61 |
Well ID: Can no.
: cc/gram raw coal: DAF total gas (cc/g)|  0.81 |
Final Results: M
16:09 cc/gram coal d.a.f.:| 0.14 Raw total gas (SCF/ton 19.45
9 gas ( )[_1945_]
C lati | tSTPis th fth 1000 (excluding lost gas)
e e L ISENE SU O tNe "1-5 Lost gas estimate (cc)| 500 DAF total gas (SCF/ton)| 25.93 |
measured gas volume corrected to STP. 900 (from lost gas graph)
ry Cuttinp correction 25% (SCF/ton)[  32.42 |
cc/ gram raw coal is the cumulative gas y [ Final Resutts
volume at STP divided by the raw coal leded to calouia il
mass I “| Headspace Correction
Deita | Intef  Raw total gas is the cumulative Cumulative| Cumulative
. . Gas Canjl Volume Gas
cc/ gram coal d.a.f. is the cumulative gas volume plus the lost gas volume
. . olume Ter dl -d d b I @STP Content
volume at STP divided by the d.a.f. coal liiter) | Ivided Dy raw coal mass (milliter) | (SCP)
mass 0 104 0.0 0.0
127 | 10§ DAF total gas is the total gas 107.8 0.004
2 = | FALSE | FALSE
3 corrected to d.a.f. coal mass_ = FALSE T FALSE
7 These total gas values are given =T FALSE | FALSE
5 in metric units (cc/g) and English [ | FALSE | FALSE
6 units (SCF/TOH) - | FALSE FALSE

If the sample is cuttings, a
correction of 25% is arbitrarily
added.
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Aoposndic 1A: Tne YWell
Worksnaat: Safore ine cor

o
—_
( )
2}
(o
I\—‘
( )
2
(~—~
S
i1
(1Y
—
g
4

Company: Well name: CORE CAN# |
Location: Can Sample interval I
ABL fndooner CoandJoeaer namas
CRITICAL TIME DATA: Pressure estimator: Mud wt: pPPg
Time: core off bottom Time: Core at surface: Time canister closed :
o = z wea = e = o (Note for fix a reading: use these
£les EEE §¢/ 53 |8 |Ef|=%| o £ |annotations: T, = ambient; T: =
- o - T —_— - =
a| 8 5|85 2E| @ = 6 .| md | =7 internal; Ty = bath; AV = volume;
@ =] E [ R E S g = Es| @ E L g
[ L | = J <r| a ] ES - - P = pressure; time = t)

=
=)

<take 0.0 readings as can is closed

CRITICAL MASS DATA:

1. Long before the core reaches the
surface, prepare enough forms and
canisters to cover the expected core
footage.

2. Weigh the empty canister with pressure
plug and quick connect installed. We write
that weight on this form and on the
canister itself with a felt tip marker.

|2. Empty Can mass:

.
3. (1-2) = raw coal mass:

4. -(proxH20+ash) mass:

5. = D.A.F. coal mass:

Calc. Th: do early so bath can heat up

dT/dZ = x sample depth/100

Add Tsurface of:

Total = Formation T=

OR: measure mud temperature

out of well=

Headspace: (taken after desorption)

1. measure Coal+ H;0 fill + can mass

2. Coal+ can mass:

The coalbed in-situ temperature needs
to be calculated, if not available from
drill stem test (DST), drilling mud
temperature or other data.

The coalbed in-situ temperature is used
as the water bath temperature. It is
thought that lost gas estimates are more
accurate if the desorption is done at
coalbed in-situ temperature.

3. Subtract 2 from 1 = net H20

4. Using 1g H:0 = 1cc, net water mass

=Headspace Vol. = cc

s lo|lw o | N a|vg| s lw( | = o v e|~Naln|ls|w| ||

Slide 18




Appendix 1B: The Well Site Desorption Worksheet: During
Coring

Enter the sample footage as the
can is loaded into the canister.

Company: Well name

Location:
API:

Enter the critical times of core off bottom, core at

DATA Pressure estimator: Mud wt: q q e
____ Time: Core atsurface: Tie canister cosed surface (used in Smith and Williams lost gas
o O I T I o T 200 . 2 3 el . 2T, T e method) and core in canister.
Elog|8s |58 55 |8 |BE|sE|E tations: T, = ambient; T =
5 g :_E' 5'_';: -E E E £ 3 i £ g E‘ E E int_emal; To =' bath; :\:= volume;
0.0 < take 0.0 readings as

CRITICAL MASS DATA: : o
Tea N If time and personnel availability allow, take

2. Empty Can mass: the initial readings of canister conditions

3. (§52) = yaw coal mans: when measured gas volume = 0
4. -(proxH20+ash) mass:

5. = D.A.F. coal mass:

Calc. Ty: do early so bath can heat up
dT/dZ = x sample depth/100
Add Tsurface of:

Total = Fermation T=

OR: measure mud temperature
out of well=

Headspace: (taken after desorption)
1. measure Coal+ H0 fill + can mass

2. Coal+ can mass:

3. Subtract 2 from 1 = net H20

4. Using 1g Hz0 = 1cc, net water mass

=Headspace Vol. = cc

oo o | N o|vg| s |lw( = o w| e |~ oo |w|| -
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Aoposndic1C: Tne Well Siie Desorotion YWorksr
rlsadspace Calculaiion

Company:
Location:

AP

CORE CAN#
Can Sample interval

Mud logger Co and logger names

CRITICAL TIME DATA:

Time: core off bottom

Time: Core at surface:

Pressure estimator: Mud wt: pPg
Time canister closed :

J

jaal;

Reading
Date
(mmiddiyy)
Reading
Time
(24 Hr clock)

Ambient
Temp. (oF)
Pressure
(in. Hg))
o| AV (cc)
Internal
Can T °F)
Bath
Temp. (oF)
Fix a
reading

(Note for fix a reading: use tliese
annotati Ta = ambi =

internal; Ts = bath; AV = volime;
P = pressure; time = t)

.0 readings as can is closed I

CRITICAL MASS PATA:

1. Can + Coal Massl

2. Empty Can masl:

3. (1-2) = raw coal mafSs:

4. -(proxH20+ash) ma#:

5.=D.AF. coal masgl

/

Calc. Ty: do aarlio bath can heat up

dT/dz = Jsample depthv100

Add Tsurfal::elf:

Total = Fom’lﬁon T=

OR: measul{ mud temperature

out of we[li

Headspace volume is measured after desorption is
complete. Headspace volume is the internal canister
volume minus the coal volume. It is measured after
desorption is complete, by removing the quick
connect, filling the canister with water, shaking to
remove bubbles, refilling with water and shaking
again. The cycle is repeated until the canister is
clearly full of water. The canister plus coal plus water
is then weighed. Subtract the coal and canister
weight from the total weight (water+coal+canister) to
get the weight of the water. Headspace is the weight
of the water (assuming 1 gram water =1 cc).

NOTE: Headspace calculation for drill cuttings uses
the same method described here.

Headspace: (taken after desorption)

1. measure Coal+ H;0 fill + can mass

2. Coal+ can mass:

3. Subtract 2 from 1 = net H20

4. Using 1g H:0 = 1cc, net water mass

=Headspace Vol. = cc

s lo|lw o | N a|vg| s lw( | = o v e|~Naln|ls|w| ||
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Company:
Location:

Reading

CRITICAL DATA: Drilling break depth :
Time: drilling break
Time canister closed :

Aoosndix 2: Tne Yall Si

Well name

CUTTINGS CAN#

Time: lag time (min.)
Date:

Can Sample interval

Drilled Sample Depth
est. Time: Coal drilled:
Pressure estimator: Mud wt:

Ite Dasorpiio

or) Daia Worisn

jeet: Drill Cutiings

ol

TVD:

Date
(mmiﬂl!.l‘w
Ambient
Temp. (oF)
Barometric
Pressure

{in. Hg))
Canister
Temp. (<F)

Bath

Temp. (oF)

PPg
ote for fix a reading: use these
annotations: T. = ambient; Ti=
internal; Te = bath; AV = volume;
P = pressure; time = t)

o| AV (cc)

readings as can is closed

CRITICAL MASS DATA:

1. Can + Coal Mass:

2. Empty Can mass:

3. (1-2) = raw coal mass:

L= IS T O~

4. -(proxH20+ash) mass:

5.=D.A.F. coal mass:

Critical mass measurements and
temperature calculations for drill
cuttings are the same as for cores
described in Appendix 1A.

Calc. Ty: do early so bath can heat up

Th= (dT/dZ x (sample depth/100) }+Ts

Ts = Tsurface = dTidZ=

Tb = est. Formation T=

OR: measure mud temperature

out of well=

Headspace: (taken after desorption)

1. measure Coal+ H:0 fill + can mass

2. Coal+ can mass:

3. Subtract 2 from 1 = net H20

4. Using 1g H:z0 = 1cc, net water mass

o|lw| e |~ o|lwvn|&|d

=Headspace = cc

Calculation of Headspace for drill
cuttings is the same as for cores.

The major difference between using drill cuttings
over core is determining the time the samples are
cut by the drill bit. Another difference is
assessment of sample depth. The major problem
with cuttings is the grinding of the sample
enhances lost gas and it is not easy to separate
unrelaled carbonaneceous rock that mixes with
the coal in the well bore. However, for cuttings, all
of the other functions on the work sheet are the
same as those discussed for cores.

Initial time of drilling break is noted on
geolograph = time of coal cuttings off bottom.

Depth duration of the drilling break = coal sample
interval.

The shale shaker is watched. When a coal
is detected on the shaker, the time is noted. The time
off bottom is the time on shaker minus the lag time.
Lag time measurement is usually monitored by the
well mud loggers. It can also be measured using
carbide added to the mudstream or calculated using
pump strokes, pump volume and the net well volume
available to move the cuttings to the surface. After
drilling, The coal sample depth interval in the canister
is most accurately measured from geophysical logs.
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