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Abstract

The Sydney Basin region contains the largest concentration of stationary CO, emitters in Australia, with the major sources, such as
coal-fired power stations, oil refineries and coke ovens, contributing about 34% of the total national stationary emissions. CO,
emissions from these point sources over the next 20 years are anticipated to be around 1350 Mt. Because of this large emissions
profile the CO, sequestration potential of the Sydney Basin is being addressed by a systematic basin-scale evaluation to identify,
characterise and prioritise potential CO, storage areas.

The Sydney Basin contains a number of Permian reservoir-seal pairs in deep saline formations which are potentially suitable for CO,
storage and containment. However, their distribution in the subsurface is poorly constrained due to the limited number of deep
petroleum wells and the paucity of high quality seismic data. As a consequence many potential structural traps are poorly defined. In
contrast, Permian coal seams are abundant and have been extensively drilled in the various coal fields. Preliminary work suggests that
the major challenge for geosequestration in the Sydney Basin is the low permeabilities of the potential storage rocks. Target
sandstones and coals commonly have permeabilities of less than 10 mD. Despite these low permeabilities, considerable amounts of
coal seam methane are produced from about 70 wells in the southern part of the basin. Methane flow rates from wells drilled in a high
production fairway range up to 900 Mcf/day which suggest possibilities for favourable permeabilities for CO, injection. Furthermore,
major advances have been made in understanding the behaviour of CO, in coal-bearing successions through both natural analogue and
laboratory studies. These insights will be applied to improve quantification of CO, storage capacities for coal seams in the Sydney
Basin.
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Presentation Outline

* Location of Study Area

« GHG Emissions Profile of New South Wales, E-Australia

* Key Factors for CO, Storage Site Assessments
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« Geosequestration Potential of Sandstones (Saline Aquifers)
 Geosequestration Potential of Coal Systems (ECBM)
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Emissions Profile of New South Wales

Australian State & Territory CO, Emissions by Sector,
Shares of National New South Wales, 2005:
GHG Emissions, 116.4 Mt
2005: 559.1 Mt CO,-e

ACT

Agriculture
1.1 Mt CO2-e (0.2%)

& Waste

7 TAS < 0. 1%
Y . 11.0 Mt COz-e (2.0%)
NT Fugitive

13.5 Mt COg-¢ (2.4%)

SA

28.1 Mt COg-e (5.0%)

Emissions
0.1 Mt (0.1%)

\__66.6 Mt CO,-¢

Industrial
Processes
11.5 Mt (9.8%)

Land Use/Change
& Forestry
8.3 Mt (7.2%)

Potentially sequesterable: CO, emissions from the stationary energy sector, from
industrial processes and fugitive point sources.

These sectors accounted for ~90 Mt or ~75% of NSW'’s total CO, emissions in 2005
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Stationary emission sources in New South Wales

The majority of NSW’s stationary CO, emitters lie within the Sydney Basin area, which forms the
biggest CO, emissions node within Australia (Bradshaw et al. 2002)

152°P‘0"E

144°00°E 148°00°E
.
T \'J] l':
E— T 4 Largest stationary
" i CO, emitters in NSW:
s 4 BOURKE i + 2 Laoeoos -
] COFFS HARBOUR
d‘r’
L COBAR / Major power stations
BROKEN HILL .
" _DUEBO £ — - in the Hunter Valley
@
/hsﬁEMASTLE __— - near Lake Macquarie
ORANGE
?%’YDNEY - in the western Sydney
s [ — + + R Basin
gi_l : :“"q\'"*‘
WAGGA WAGGA
CO2 emissions (kt/a) T8, ,//_,\-‘ 3

@ o-704 \“‘n\__ R | “ LA ~ Port Kembla Steelworks
@ 705-2225 B ) \ 3

@ 2225-5227 N \ g near WOllongOng

@ 522510850 Q ;,”'

. 10651 - 18640 0 50 100 200 300 ou_\-\\“ g g}

Kilometres “ §
148°00°E 152°00°E

T
144°00"E

The high concentration of CO, emitters in the Sydney Basin and the likely increases in emissions
in the future demands options for local subsurface storage of CO,
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Key Factors for CO, Storage Site
Assessments

1) Storage Capacity: porous rock that can store CO,

a: sandstone (storage of supercritical CO, in pores within saline
aquifers or depleted oil/gas fields, min. porosity ~10%)

b: coal (adsorption of CO, molecules onto micropore surfaces)

2) Injectivity: permeable rock (min. 50 mD for sandstones)
3) Site Details: storage rock in suitable depth (sst >800 m, coal >300 m)
4) Containment: impermeable seal rock above reservoir & CO, trap

5) Impact on natural resources: hydrocarbons, groundwater, residential
zones, nature reserves
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Geological Overview
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Stratigraphy & Saline Aquifer Plays
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Potential Saline Aquifer CO, Storage Site
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Cross-section through Sydney Basin showing structural
trap around Dural South-1 (from Bradley et al., 1985).

Reservoir: Nowra & Muree Sst.
(Seal: Berri — Mulbring Siltstone)
Average porosity: 6.5%
Average permeability: 6.7 mD
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- B
CO, Geosequestration Potential of Saline
Aquifers in the Sydney Basin
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ECBM Potential in the Sydney Basin
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ECBM Potential in the Sydney Basin
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ECBM Potential in the Sydney Basin
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ECBM Potential in the Sydney Basin
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CBM
“sweet-spots”

Brunker & Rose, 1967
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CBM production up to 900Mcf/day
in ‘high production fairway” indicates

possibility of coal seams with
favourable permeability for CO,

injection.

Detailed studies are being currently
conducted in both the Southern and
Hunter Coalfields to identify locations

for CO, sequestration in coal.

&
D—v AUSTRALIA 02 CRC



Conclusions

« The high concentration of large CO, emitters in the Sydney Basin
area demands options for local subsurface storage of CO,;

« The basin fill and structure of the Sydney Basin is in principle
favourable for CO, sequestration:

» Presence of potential reservoir—seal pairs in the stratigraphy

» Presence of structural traps and moderate faulting intensity

 Major challenge for geosequestration in the Sydney Basin is the
low permeabilities of potential reservoir rocks (can reservoir
stimulation (fracturing) or horizontal/multilateral drilling be a viable
solution?);

« With the expansion of CBM production in the Sydney Basin niche
opportunities will exist for CO,-ECBM.
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