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Historical Exploration .

> QOver 20,000 coal & minerals exploration boreholes have been drilled in the
northern Sydney Basin in the last 150 years

> The majority of these have been drilled to identify the vast coal resources
currently being mined today

> In contrast, only —70 boreholes had been drilled for petroleum with —~20%
of these specifically targeting coal seam gas (CSG)

> Equivalent to 1 CSG well every 768km?Z, just within AGL’s permits

> To date, no commercial reserves of conventionally reservoired oil, gas or
coal seam gas exist within the northern Sydney Basin

> Recent CSG exploration undertaken by AGL and its previous joint venture
partner Sydney Gas has nearly doubled the number of CSG exploration wells
over the past 5 years
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GENERELAISED STRATIGRAPHY OF NORTHERN SYDNEY BASIN
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Northern Sydney Basin Exploration and Borehole Distribution
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What Do We Look For

> Defining a CSG field requires an understanding of many parameters
including:

>

>

>

>

>

>

>

Reservoir (coal) thickness, composition & rank
In-situ gas content

Gas saturation

Gas composition

Reservoir permeability

Reservoir deliverability

Extent of the field

— Coreholes

— |~ Pilot Test Wells

]—_Stratigraphic Wells

> Each of these parameters are determined by retrieving samples for
measurement in a lab or testing in the field through the drilling of
coreholes, test wells or stratigraphic holes

A single negative result in any one or all of the parameters above may

deem the area unsuitable for CSG production
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CHANGES IN RANEK OF COAL

INCHEASE IN COAL RANK

PEAT BROWN COAL SURBR-EITUMINOUS COAL BITUMINOUS COAL

Carban cantent G0%, Carbon cantent E0-7 1%, Carbon content T1-T7%, Carbon content 77-87%,

valatile matter > 53%, volatile matter 53-49%, volatile matter 49-52%, velatile matter 42-25%,

average calorific value 16800 kj/ky,  average calorific value 23000 kj/ky,  average calorific value 29300 kjfky, average calorific valie 36250 kj/ kg,
moisture conlent = 75% (in-situ ). moisture confent 35% (in-situ f. moistiere content 25-10% (in-situ).  moisture content 8% (in situ ).
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INn-Situ Gas Content .

> Gas content is a measurement of how much gas is held in the coal

> @Gas is stored or “adsorbed” to the surface of the coal matrix

> As the surface area available for adsorption is large, coal reservoirs are far
superior gas reservoirs over conventional sandstone reservoirs which store
the gas within pore spaces between the grains of sand

> Gas is held in the adsorbed state by pressure, which increases with depth
> As a result, gas content will theoretically increase with depth
> Total gas content (Qt) is measured by:

> Retrieving the coal core from the corehole quickly to minimise the lost
gas (Q1) which is eventually back calculated

> Measuring how much gas desorbs from the coal over a 2 - 4 month
period (Q2)

> Measuring how much gas is liberated from crushing at the end of
desorption (Q3)
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Typical Desorption Curve
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Sorption Isotherm & Undersaturated Coal Seam

Well: CSG 1 Ash Content (%): 19.3 Langmuir Volume (m?/t): 8.4

Sample: 1 As Received Moisture (%): 2.8 Langmuir Pressure (Mpa): 4.97
) Formation: Coal 1 Sample Density (g/cc): 1.48 Experiment Temp (° C): 45
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Gas Composition .

> Methane is the main gaseous “by-product” of the coalification
process, however, higher hydrocarbons and inert gases such carbon
dioxide and nitrogen also remain adsorbed to the coal

> These inert gases lower the energy value whilst also limiting the
potential end use to power generation

> Carbon dioxide is particularly an issue for coal reservoirs as they can
store twice as much CO, than CH, and also its ability to displace and
replace methane

> During times of regional igneous activity, secondary CO, may be
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Permeability & Deliverability

> Permeability is a measurement of the
coal’s ability to convey gas and water

> The permeability of the coal is the
primary factor influencing a wells
deliverability or production rate

> Factors that influence permeability
iInclude depth, intensity of cleat within
coal as well as the regional and local
stresses

> Tectonic fractures or joints can also act
as a pathway for gas and water and act
as a secondary permeability mechanism

> Permeability can be measured in the
field to infer a wells production potential

> Deliverability can only be determined
through drilling and production testing

» Bulga Community Consultative Committee
» August 2009
» AGL External

Faceﬂ\

-

Face and Butt cleat in coal structure( Scott,1994)




Test Well Production Profile

I'YPICAL COALBED METHANE
PRODUCTION DECLINE CURVE
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CSG Fields of Australia

Australian CSG Fields Australian CSG Fields
Net Coal Permeability
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