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ABSTRACT

A study of methane emissions from Austra-
lian coal mines was undertaken as part of a
wider investigation into the extent of meth-
ane emission from various sources.

Most of the "gazsy’ and a oumber of "oon-
gassy’ underground coal mines were ap-
proached for collection of their mathane ra-
lated data, Methane emissions fom under-
ground coal mines were estimated using the
routinely measured mathane concentration in
mine main air returns. For the ‘gassy’ or
‘class A’ mines where a drainage system was
operating, the amount of drained methane
that passed through gas extraction plant was
added to the methane flow rate in the vent-
lation body. For ‘non-gassy’ or 'class B'
mines, the methans emission was estimated
by using their air flow data and by assuming a
constant methane concentration in the retorn
shaft The methane emission rates, coal pro-
ducdon, gas content and coal properties data
were imvestigated. Auempts were made to
reveal the potential relationships between
these parameters.

For open-cut coal mines, the methane emis-
sion has no impact on safety and coal pro-
duction, with the consequence that there are
little or no methane emission data available.
To remedy this, some measurments of meth-
ane emission rate in a few open-cut coal
mines were carried out to evaluate the rate of
methane emission. Two procadures were em-
ployed, one direct, the other indirect. The in-
direct method consisted of measurement of
the gas content of a fresh coal sample taken
after blasting using newly developed CSIRO
test equipment. The direct method consisted
of measuring the crosswind concentratlon of
methane and downwind velocity using an in-
strumentad research wehicle,

It was estimated that underground mincs
emitted 0.7 Mu'y of methane of which 0.04
Mu'y were utilised for electricity generation.

CSIRO, Division of Coal and Energy T"”“h“”hﬁ'

It was congidered that a further 0015 Mu'y
evolved from ‘gassy’ coal after mining. Al-
though open-cut operations account for bulk

of coal production, they were estimated (o
produce only 0.045 Mty of methane.

INTRODUCTION
The origin of coalbed methane

The methane is a product of the coalification
process. The wransformation of decaying
vegetation into coal occurs on geological time
scales, many coal deposits having been
formed 300-400 My ago. (Schobert, 1987) In-
itially, the dead vegetation is compacted into
peat, with loss of H20 along with some COz
and CH4 due to biological processes, the
carbon content increasing from 50% o 60%
by weight on a dry, ash- free (daf) basis.
Then, with increasing depth of buorial, the
peat loses more of itz oxygen {as CO2) o
form brown coal or lignite. At this stage, the
carbon content has risen to about 65%. Fur-
ther increaze in burial depth (and bence tem-
perature) results in loss of more oxypen
which tansforma the browa coal into low
rank sub-bituminous black coal. It is only af-
ter the formation of low rank black coal that
further matyration increases the C/H ratio
(and bence the rank of the coal) by the re-
lease of methane. This implies that there is
little release of methane asgociated with the
formation and mining of brown coal and data
from the State Electricity Commission of Vie-
toria support this conclusion {Ardern 15830,
It should be noted however that data on the
isotopic composition of coal seam methane
indicate 8 more complex mechanism of for-
mation than just simple pyrolysis (Smith et al,
1982, 1985). The bulk of the methane is gen-
erally retained within the coal seams through
a combination of hydrostatic pressure and
the adsorptive affinity of the coal for CHa
(Hargraves, 1962). Extensive geological frac-
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turing or uplifting of the coal measures can
caose 3 significant reduction in the amount of
methane retiined within the coal. In general,
however, the greater the depth of the coal
measure, the higher the methane gas content.
Dn:pzjh.lgh rank, coals can contain more than
30 m” CHy'tonne. It bas been noted that
coalbed methane contents are inversely re-
lated to the amount of mineral matter pre-
sent, simply because the mineral matter has
no affinity for methane (Faiz and Cock,
1901). Late stage intrusion of carbon dioxide
can cause the replacement of methane by
0z and therefore reduces the methans con-
tent of coal ssam.,

Release of methane induced by mining

In order to predict the quantity of gas re-
leased during mining operatons, many em-
pirical studies have been undertaken. A num-
ber of models of gas reiease hawe been pre-
sented and used to assess the emission dur-
ing mining. These models are cither empirl-
cal and based on emission dats from coal
mining or are deduced from studiss of the
physics of gas flow and consequently con-
verted to computer codes. In relation to min-
ing of coal, two stages in gas emission can be
identified, - emission during development
(drivage of headings and delineation of fiu-
ture panels) and emission during mining. In
both stages the first problem iz (o evaluate
the extent of the zome of emission. This
zone which , gives rise to methane during
mining, is called 'influenced wolome” or ‘re-
laxed zone' or 'destressed wolume’ or znp
thing else provided it corresponds w  that
volume of strata which is disturbed by mim-
ing and emits gas . In the case of dewelop-
ment heading, the shape and size of re-
laxed zone is small and is relatively regular in
time. In this case, mathematical modeling
based upon the physics of gas flow in poroes
medium and subsequent computer codes can
be developed (Saghafi, 1991). In the second
stage of mining, empirical models are moss
reliable and are used widely. Most of these
models originated in coal mining countries of
Europe during last few decades and wers
used by the European collieries (Jeger,
1978). These mines are much deeper com-
pared o Australian coals and often consist of
multi-zeams. Some of these models hawe
been modified and used to predict gas emis-
sion in longwall mining in Australia (Wi-

Hams, 1991). In these models a ‘Specific
Emission’ parameter is defined which is the
quantity of gas produced per tonne of mined
seam. The variation of this parameter mainly
with respect to coal productrion and (ime
have been investigated by many researchers
over the world. It appears that specific emis-
sion is relatively constant for a given mine
and for a range of production. This quantity
is dependent upon the in-situ gas properties
of the coal seams and bearing strata as well

as the method of mining and rate of coal pro-
duction,

Two main ¢oal mining techniques currently in
use in Australia are longwall and bord and
pillar with a trend twoards longwall mining.
As longwall mining allows more coal produc-
tion and higher efficiency, then, wherever
the geological conditions permit, the bord
and pillar mining is being replaced with long-
wall mining (Lama, 1991). In both methods,
the extraction of coal will migger caving of
the above strata into the woid behind the
face. The collapse of the roof into goaf
g=acraies pumerous fractores in above and
belowthe seam being mined, creating a zone
of desmressed or relaxed strata around the
working srea. The methane contained in re-
boed strata will move into the longwall face
and goal The total amount of gas released
depends upon the in-situ gas content of ad-
Bcenl stams and the exent of disturbance
Educed imto the bearing strata. In some
counties, where mining operations are un-
dermaken beneath urban areas, the woid is re-
Glled and less disturbance is produced in
the bearing stata. In Australia, howewer the
roof i allowed to cave into the floor and
therefore the mining-influenced zone is rela-
trely larger. In longwall mining the volume
of the disturbed zone is larger than that pro-
deced by bord and pillar mining and more
Ea3 emission can be expected. Most of the
‘gassy’ coal mines, particularly longwall pro-
doction mines, use a gas drainage system to
relieve gas problems. The gas drainage bore-
boles are drilled either before or after mining
the panel. Most of drainage boreholes are
predrammage boreholes. They serve to drain
the future longwall panel of its gas. Predrain-
age may take place for a few months to a
vear of drainage depending upon the gassi-
ness of the area and available lead time be-
fore the start of mining. In Australia most of
the predrainage boreholes are drilled in the
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plane of the seam being mined (in-szam
boreholes), and measure from 50 m up (o
200 m, corresponding o the width of pillars
or panels. Eecently long boreboles of up to
1000 m bave been trialled and implemented
in several Sydney Basin coal mines and
some of the Bowen Basin coal mines (Hun-
gerford ef al, 1988, Truong & al, 1990)

With the mining of the panel the upper layer
and under layer coal seams become very per-
meable dug 1o mining induced strata fractur-
ing. Gas contained in these seams and neigh-
bouring strata starts to move into the goaf or
mine roadeays. To capture this gas, post-
drainage borcholes are drilled at an angle
above and below the seam being mined.
These holes are not active ontil the longwall
face becomes close enough to them. When
the face passes, they begin to produce very
high amount of gas, this continues afier the
face has adwanced a few hundred meters
passed the boreholes after which flow rates
reduce sharply to a low steady value. Surface
drainage boreholes are also included in post-
dramapge system. They are drilled from sur-
face into the foture goaf area and can cap-
ture significant quantity of gas. In Australia
surface boreholes are still not very common.

ESTIMATION OF THE AMOUNT OF
METHANE BELEASED BY MINING

8o far, few stodies have been carried out to
assess the overall gas emission rate from coal
mines. A report from UU.S. EPA estimates a
total of 6.8 Mthr, the worldwide methane
emission from coal mines. The Australian
contribution is presented o be 11 Mty (
Kirchgessner, 1991). A recent report has
piven an estimation of 0.5 to 0.5 Mty of
methans from mining (Lama, 1991). In most
studies, coal production has been the princi-
pal variable used in statistical analysis of
methane emisgions, In the “specific emission
approach’ a more analytical method i3 used:
gas content and emission rate of different
seams together with an assumed ‘relaxed
mone’ are ioput t0 2 model of specific
emision. Howewer the ’specific emission’
ooly concerns the loogwall panels and does
not represent the total emission from whole
mine. In the sbsence of such an analviical
model and because we are dealing with B&EP
as well as LW mining, we bave estimated

methane emission from coal mining using
different approachs for underground and
open-cut mines. While in both cases the most
important parameters are coal prodoction
and in-situ gas content of coal seams.

Australian raw coal production

In Australia, raw black coal production in
1950 was 2013 Mt of which 605 Mt was
sourced underground (ABCS, 1990). 9%6% of
the raw coal was mined in New South Wales
and Queensland, the breakdown between
opencut and underground prodoction being
shown for the various States in Table 1.

Emisslon from underground coal mines

Underground mines in Auvstralia are classi-
fied as being 'passy’ or ‘non-gassy. In the
case of ‘gassy’ or ‘class A’ coal mines, the
methane concentration of the return air is
routinely monitored. The concentration of
methane is higher than 0.1 % for this class of
mine and have specific emission of as high as
30-40 m’/t . The concentration data together
with air flow rate in the main return  gives
an sssessment of the rate of methane emis-
sion into the ventilation system . The meth-
ane captured in drainage system is pumped
to the gas plant instalation, Flow rate and
composition of captured gas are continously
monitored , therefore the flow rate of
drained methane can be evaluated.

In the 'non gassy' or ‘class B' coal mines the
methane concentration in the ventilation air
is rarely measured and i3 usually below or
close 1o 0.01% .

The approach taken in this study has been 0
contact individual Class A mines for data on
the methans conient of their ventilation air,
the air flowrate and the coal production rate.
Data have been obtained that cover T83% of
Australian onderground production from
£ASSY mines,

The Class A mines are listed in Table 2,
along with the depths of the mined scam and
annual production rates (JCB, 19900, All but
four of the mines provided methane emission
data.

In order to estimate the methane release
from the remainder of the gassy mines for
which we have no data, we have examined
the data for correlations between the amount
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of methans releassd with in-situ methane
content, depth of mining and annpal mine
production. These are displayed in Figures 1,
2 and 3 respectively. It can be seen that cor-
relations are poor. However, better correla-
ticn s obtained by plotting methane emission
rate against the product of mine production
and gas comtent, which iz displayed in Figure
4. This of course implies that there is some
correlation between the individual parame-
ters, mine production and gas content. We
have uzed the the correlation:

(CHY)em 495*MP*(CHL); + 5.53

where (CHa)e i3 the methans emission rate ,
MP is the annuval mine production and
[(CHag)j is the in-sita coal seam methane con-
tent to estimate methane production for the
remainder of the gassy mines. This is the
equation of the regression line in Figure 4.
The overall smount of methans released
from these mines amounted to 1.14x10°Mm’
i 1990, based on wntilation fowrate and the
methane content in fj:.a wenblation air. Ap-
prﬂnmlmljr 'i"lZI Mm® were uilised for elec-
gction, leaving a net emission of

l.ﬂ".l‘:l nnm Class A mines ar (.66
Mtfy.

Howewer, not all the methans in coal from
‘gassy’ undergroond mines is released during
miniog, there being subssquent release of re-
sidual methane as the coal awaits utilisation.
Some of the residoal methans may be com-
busted when released on pulverisation at
power stations, but the bulk iz lkely to be
emitted into the atmosphere. Residual meth-
anamnunuz:n:rﬂlrﬁundﬁmﬂmmuﬂ.ﬁ
- 1 m"/t, depending on the nature of the coal
Thus, from a underground pn-dm:uau of 338
Mt in 1990, another 17-34 Mm® of meathane
would be emittad, i 10,000 - 20,000 ¢

The Class B (or ‘non-gassy’ mines) are lisied
in Table 3. We bave collectad emission data
for 8 of thess mines. These bave 0.01% meth-
ang in their ventilation air, which represents
the lower limit of detectability of the methane
monitoring system. To estimaste emissions
from the remainder, we have usad the corre-
lation between wentilation airflow, V, and
mine production decived from the data om
mines emissions (Figure 5) topether with the
assumption that methane concentraton are
0.01 vol %.. We have used the equation:

Vim'fs)= 102*MP+ 38

The p:mn:ad.ura leads o a salie of 1834
Mm f:.rnr 11,000 tfy.

We estimate therefore that methane emis-
sions  from uoderground coal mines
amounted o about 0.69 Mt in 1900, The es-
timates are summarited in Table 4,

Emissions from open-cut mines

As the coal production from Australia open-
cut mines is 140 Mt or 2.5 tmes that of
uaderground production, it is important to
gstablish bow significant methans relsaze
from this type of mining really is. However
because methane is not a safery issue in
open-cut mining, there are Lttde or no Jdata
oo in-sitd methane cootents of the mined
seams. Io these mines, coal seams are close
to the surface, and therefore most of their
methans bave diffosed away before mining.

We have measured the residual methane con-
tent of coal zamples from Warkworth and
Eavensworth open-cut mines in Hunter val-
ley. The sample from Warkworth was fresh
whils the ons from Eavensworth was from a
bigh-wall which bas been cxposed for 3 few
weeks. The results are as follows:

Warkworth coal 0.32m’
Ravensworth coal it

We are corrently measuring the residual gas
comtents of coal samples from few other
open-cut mings. These data should provide
an average value for the pas contenk for coal
from open-cut mines. This gas content mul-
tiplied by the mining production rate can be
usad o estimate open-cul generated meth-
ane. With a residual gas content of 0.3 m3/it
the Aupstralian open-cut mines would pro-
doce 25 Mt/w of methane. H:h:hh data give
2o average valoe of 0.5 m’/t for the in-situ
methanes content of thelr open-cut coals (Me-
Creedy, 1992).

In additon to using data on the gas content
of samples fom open-cut mines, we have
carried ouf a fw direct measurements of
methans flix downwind of the mine. The &x-
perimental procedurs adopted bas been (o
use either airborne or ground based equip-
ment (o measure the flox of methane in the
plume emitied by the mine. This can be
achieved, in principle, by raversing a meth-
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ane monitor orthogonally across the plume to
determine the horizontal crosswind concen-
tration profile. The emitted methans moves
away with the wind, dispersing horizontally
and wvertically at rates which are a function of
the existing meteorology. If the vertical cross-
wind profile can also be measured or est-
mated, then the methane flux is the product
of the two crosswind concentration profiles
with the horizontal windspeed. In practce,
allowance has to be made for the fact that
the traverses are seldom crthogonal to the
wind direction; also it is difficult to measure
the vertical profile. For the lattér parameter,
it is usually assumed that the plume is mixed
vertically, so that the problam comes down to
estimating the vertical thickness of the plume.
With visible smoke plumes this is can be
done photographically, an option not avail-
able for invisible methane plumes. However,
experience with smoke plumes permits rea-
sonable estimations of plame heights for a
given meteorology.

The groond-based experiments were per-
formed with the instrumentation mounted in
a special research vehicle, based on a Ford
F150 chassis. Spot measurements of wind-
speed and direction could be measared at a
height of 9 m, when the vehicle was not trav-
ersing., Alternatively, many mines measure
these meteorological parameters routinely
and their data can be usad.

The sirborne investigation used the CSIRO
F27 research aircraft which is equipped with
an inertial navigadon system (INS). The air-
craft position, altitude, outside air tempera-
ture and humidity were routinely recorded as
were wind speed and direction which were
computed from the INS data.

Direct messurement of methane Qux using
an Instrumented vehicle

An estimate of the flux of methane down-
wind of a mins was attained by measuring the
crosswind profile of the methane concentra-
tion using an instrumented wehicle. A value
for the flux, (), can be obtained from this
data, in conjunction with a knowledge of the
horizontal windspeed, u, and an estimate of
the height of the methane plume viz:

. Q= Cxpdu

where Cry i5 the excess methane concemnira-
ton averaged ower the width, w, and the
beight, b, of the plome.

The ability to carry out such surveys is lim-
ited by adequate access around the perimetes
of the mine., Vehicle based surveys have
been made at threg open-cut mines viz
Blackwater, South Blackwater (Qld) and
Warkworth (INSW). The resulls are summa-
rized as follows:

Blackvater

This mine i located about 50 lkam south of
Blackwater and extends for about 20 km in a
M-8 direction, Annual production is about 5
Muonnes (QCB, 1990). The windspeed dur-
ing the survey averaged about 6mfs from
160", There were three currently active por-
tions of this extensive ming and each of these
was circumnavigated by the imstrumented ve-
hicle. Also measurements were made along
the public access road which lays just to the
west (ie down-wind) of the northern half of
the mines,

No significant methane concentrations were
detected, in excess of the normal background
atmospheric concentration, in any part of the
survey around the currently-mined pits. ie
maxmum observed values did not exceed
0.05 ppm (lppm = lem¥m®) above back-
ground and values generally were less than
003 ppm abowe ambient Measurements
along the public access road varied by less
than (.02 ppm above ambient.

If it 13 assomed that, with the wind direction
close to the axis of the excavations, the plume
width was 500 m for each of the three ac-
tively mined sites and that h was 200 m then:

Q< 3*500%200%6*0.02*10°= 3.6°10° m'/s

which is equivalent to less than 600 tonnes
annually. This implies that the methane con-
tent of the coal is less than 0.2 m’mit,

South Blackvater

This mine is located some 30 km south of
the previous mine. Annoal production i
about 2 Mt from the open-cut and about 0.5
Mt from the associated underground Lale-
ham mine (QCB, 1990). Wind was from the
south at 1 mfs, possibly a valley drainage
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flow. Suitable downwind access was very re-
stricted, and measurements were lmited o
the access road which cot wvery obliquely
across the plume.

The madmum obsarved mathane concenira-
tien was 0.4 ppm above background, and av-
eraged about 0.1 ppm. Plume width was esti-
mated to be 3 km so thar if b was 200 m then:

Q= 3000%200%1%0.1°10°%= 6*10%m’/s
= 1100 thy

Realistically, the value for @ probably Lies in
the range 500 - 2000 tfy. It should be noted
that South Blackwater also operates an un-
derground mine, Laleham Mo, 1, whose emis-
sions may well have contribnted to the meas-
ured methans burden. These emissions
amadunnt to 400 t'y. Hence the open-cut emis-
sions amount to 100 - 1600 ty.

Warkvworth

The mine is located near Singleton in the
Hunter Valley. Annual production is 2.5 Mt
The mine is situated within a triangle of

roads making flux measurements a littde sas-
lez.

Two runs were made. The data are summa-
rized as follows, b is assumed to be 400 m:

Run a ] i I = qQ

mia (deg) (km) (ppm) (m¥W) (o)
1 3 45 4.0 i} Q13 2500
2 ' 3 5 04 023 4800

8 is the angle of the wind to the road and wis
the width of the plume along the road. It
sexms Dikely, from the above data, that Q Les
in the rangs 1500 - 6000 t/y for the Wark
worth open-cut,

Direct measurement of methane flux using
CSTRO F27 research aircraft

The Blackwater and South Blackwater mines
were also surveyed by aircraft when en routs
back to Sydoey from Morthern Territories
field campaign. The mine complex was cir-
cumnavigated at a height of 150 m showe
ground at a distance of about 2 km from the
workings. Mo excess methane was detectad

except for a weak narrow plume probably
originating from the ventilation shaft of the
Laleham underground mine at South Black-
water. The dara are consistent with the
ground basad observations in that lLittle or no
emission of methane was obzerved.

It is obvious that to estimate emissions prop-
erly from open-cut mines, a substandal meas-
urement program is required. Howewver, the
limited s2t of data presented above do pro-
vide a guide. Ifitis assumed thar the Wark-
worth emisslon rates are typical of the
Hunter and that the Blackwarer rates apply
to the Bowen Basin, when scalad by the coal
production rate, then one can derive specific
emission rates (SER) for methans releass
from these regions, The SER for the Hunter
is about 2000t for each 1 Mt coal produced.

whilst that for the Bowen Basin is around 200
M As the Hunter accoonts for about 75%
of open-cut producticn in NSW and the ma-
jority of the Queensland open-cut mining oc-
curs in the Bowen Basin, thess SER values
have been applied to the entire open-cut pro-
duction in each state. Oun this basis, est-
mates of the annual methane release are pre-
sented in Table 4, which total 46500 ¢t in
1980,

CONCLUSIONS

Emissions of methane from coal mining are
dominatsd by those from underground coal
mining, particularly the Class A or gassy
mines. These were estimated to be responsi-
ble for sbout 90% of coal derived methane,
or 071 Mt in 1990, including residual emis-
sions fom stockpiles. The non-gassy under-
ground mines were responsible for 11,000 1,
whilst open-cut mining, by far the larpest pro-
docer of coal, accounted for 46,500 t.
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Figure 1. Methane emission as a function of seam depth.
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Figure 2. Methane emission as a function of in-situ CHy4 content.
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Figure 5. Correlation between ventilation flow rate and mine production

STATE OFPENCUT UNDERGROUND  TOTAL
NSW 43.1 al3 044
QLD 913 1.7 99.0
WA LR 1.0 4.8
SA 25 i) 25
TAS 0.1 0.5 0.6
TOTAL 140.8 &0.5 201.3

Table 1. 1990 Raw black coal production by states (million toanes)
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I
Mine Seam Depth Seam Mining Prod.
(m) At (m) Method  Mifyr
Lambuon Bomehole 70 2.0 BF 0.51
West Wallsend Borehole* 200 2.4 LW 1.75
Appin Balli 510 3.0 LW [.94
Brimstons Bulli* 405 2.4 LW 1.54
Cordeaux Bulli 430 26 Lw 273
Metropolitan Bulli 470 3o BP 0.95
Marrai Bulli® 300 1.6 BP 0.54
North Cliff Bulli* 460 21 BF .21
Dakdale Bulli 366 2.2 BP 0.71
South Bulli Bulli 480 20 Lw 2.24
Tahmoor Bulli 400 2.2 LW 1.59
Tower Bullj 500 24 LW 1:01
Westcliff Bulli 470 25 LW 2.30
Moura Mo, 2 D z2am 250 4.0 BP .64
Myuna Colliery Fassifern 150 29 BF 0.56
Newvale Collisry Fasgifern 218 23 BP 0.17
Wyes State Fassifern 210 3.1 LW 1.66
Oaky Creek Cerman Creek 130 8 LW 1.54
German Creek Cent. German Cri 200 20 LW 152
Cooranbong Great North. 75 2.7 LW 151
Munmorah State Great North. 200 2.7 BP 1.05
Mewvals Colliery Creat Month. 173 2.5 BP 0.23 '
Mewvale No 2 Cireat Morth. 170 2.7 BP 0.52 !
Gunnedzh Mo, 2 Hoskisson 180 5 BP 0.59
Lemington Mt Arthur 250 2.9 BP 2.27
Wambe Whybrow 180 35 LW 0.94
Mewstan Y. Wallsend 290 iy | BP 1.12 .
Teralba Y. Wallsend 350 23 LW 1.50 |
TOTAL 33.84
I
* denotes mines for which methans emission data not obtained.

Table 2. List of Class A mines

Coalbed Methane Sympogium Tovwnsville, 19-2] Novem ber, 1992




Esnimation of methane emission from Australian coal mines 9
Mine Seam Depth Seam ini Prod
(m) ht (m) Method  Mt/yr
Bocum - - - . 0.23
Bowen MNo. 2 - - - - 0.38
Qerman Creek South, - - - - 1.79
M. W . Haenke Mo2 - - = - .26
Western Lzase - - . . 0.39
Cook Castor 2.8 LW 1.28
- Laleham No. 1 Castor®4 13.0 BF 0.41

Oekleigh No. 3 Cowell 13.0 BFP 0.12
Gretley Dudley*2 95 i LW 1.28
Aweba State Great Horth** 38 3.0 BF 0.64
Myuna Colliery Great Narth.** 120 23 BFP 0.48
Peltony/Ellalong Greta 445 13 LW 1.79
Preston Extended Hokisson 133 3l BP 0.34
Canyon Eatoomba 215 3.3 BP 0.19
Clarence Karoomba** 180 i | BP 1.82
Lidd=ll Liddell 150 4.5 BP 0.51
Liddell State Liddell** 20 33 LW 091
Angus Place Lithgow 250 5.0 LW 0.84
Baal Bone Lithgow 125 25 Lw 2.10
Bluz Montains Lithgow 148 2.4 BF 0.27
Charbon Lithgow 100 2T EF .49
Invanhoe Mo. 2 Lithgow T0 8 BP 0.28
Invincibls Lithgow 1040 2.4 BP 032
Kandos Lithgow 210 2.7 BP 012
Western Main Lithgow 25 23 EP 032
Muswellbrook No.2 Mus'brook*3 65 5.0 BP 0.28
South Blackwater Pollux*#* 150 3.5 LW .62
Bloomfield Fathluba 148 24 BF .27
Great Greta Tangorin®* 130 3.5 BF .28
Ulan Ma. 2 Ulan 165 10.0 LW 2.20
Chain Valley Wallarah** 160 © 24 BP 0.95
Myuna Colliery Wallarah** g0 22 EP 0.43
Mones Wallarah*2 100 34 BP 0.58
Wallarah Wallargh*2 133 3.1 EF 0.73
Avon Wongawilli 170 3.2 BP 0.29
Nebo Wongawilli 315 3.0 BP 0.48
Wongawilli Wongawilli 340 3.0 BFP 0.65
Total 2387

| ** mines for which methane emission data was obtained.
*n denotes number (n) of seams being mined.

Table 3. List of Class B mines
|
f Towngville 19-21 November, 1992 Coalbed Methane Symposium
I
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Caiegory Frodection CHy eenligion
(ML) ]
Underground Mines
Class & 38.4 0,000
Class B 5.5 (e o]
Rexidual L5000
Taonl E16,000
Crpenewt mines
ituis ]
(1%
HEW #3.1 1.3 635,000
LD T 0.2 18,000
Teasd 63,000
TOTAL FROM ALL MIMNES TER000
HE * sllowance made for utdisation of 40,000 t
HB ser i the rpécific mass emission rwe of CHy per usit wt of coal.

Table 4. Methane emissions from coal mines, 1990,

Coalbed Methane Symposium
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