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Some take-home messages…

• CCS is one part of the solution to reducing 
greenhouse gas emissions to the atmosphere

• Petroleum studies show that oil, gas and CO2 can be 
stored in the deep subsurface for geological time 

• CO2 is injected as a fluid into tiny spaces between 
grains in reservoirs (sandstones) and is trapped by 
seals (mudstones)

• The technology for the geological storage of CO2 is 
mature and geological storage of CO2 is already 
happening
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[adapted from Carbon Mitigation 
Initiative, Princeton University]

The greenhouse gas problem
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Dr. Pieter Tans, NOAA/ESRL 
(www.esrl.noaa.gov/gmd/ccgg/trends)

http://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_data_mlo.pdf
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Australia’s 2008 greenhouse gas 
emissions

All Energy 
416 Mt

Electricity 200 Mt,
Transport 80 Mt
Manufacturing & 

construction 50Mt

TOTAL
553Mt CO2e

Agriculture
91 MtIndustrial 

Processes
32 Mt

Waste
15 Mt

[Source: Department of Climate Change]
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Emissions from electricity generation

• Total : about 200 Mt CO2 per year
• A 500 MW power station:

– Powers 300,000 to 500,000 homes

– Emits 3.5 Mt of CO2e per year (coal) or 1.6 Mt of CO2e per 
year (natural gas)

[CSLF TRM, June 09]
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What is carbon capture and storage (CCS)?
[CO2CRC]

> 800m

Supercritical CO2



National Science Week 2009 : Geoscience by Night

Why supercritical CO2

Source 
CO2CRC
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How can 
you store 
anything 

in solid 
rock?

Adapted from
CO2CRC
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Gamma 
Ray Curve

Sandstone RESERVOIR rock

(Container)

Mudstone SEAL rock
(Lid)

Adapted from
CO2CRC
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Reservoir v Seal

~1 millimetre ~¼ millimetre

(Container) (Lid)
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Suitable rocks and storage sites will be found 
in sedimentary basins



National Science Week 2009 : Geoscience by Night

Deep Saline Reservoirs
• Found everywhere
• Available now 
• Potential to store large volumes
• Less well known

Depleted Oil & Gas Fields
• Well characterised
• Not available yet
• Not enough volume

Source: IPCC, 2005

Potential storage in the sub-surface
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Trapping CO2 underground

[CO2CRC]

[Robert Root]

• Physical trapping (container + lid)

• Dissolution of supercritical CO2 into 
formation water

• Residual trapping 

• Mineralisation

<5mm



National Science Week 2009 : Geoscience by Night

Carnarvon
80 Million 

Years

Browse/Bonaparte
40 Million 

years

Gippsland
10 Million 

Years

Petroleum accumulations prove capacity of basins to store 
fluids for long periods of time

Carnarvon
4.6%

Browse
7%

Gippsland
3%

Bonaparte
12.5%

Cooper
17%
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CO2CRC Otway Basin Pilot Project

26-57%
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Garvoc 98%

Boggy Creek 98%
Commercial CO2

Pine Lodge  99%

Ladbroke Grove 
Field 26-57%

Kalangadoo   99%

Caroline 99%
Commercial CO2

Buttress 80%
Otway Basin 
Pilot Project

Adapted from  
CO2CRC



National Science Week 2009 : Geoscience by Night

The 
CO2CRC 

Otway 
Project

This involves:

• Production of 
CO2 rich gas

• Compression

• Injection into 
Waarre Fm

• Monitoring and 
verification

• >55,000t 
injected

Source 
CO2CRC
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Monitoring at 
OBPP site

CO2 Atmospheric station

CO2 Flux station

Naylor-1 monitoring well
Downhole geophysical 

and geochemical 
measurements

Seismic monitoring

Soil sampling

U-tube sampling

Gas sampling in 
headspace of a water 

well

Bore fluid and gas 
sample analysis

Source: CO2CRC
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Perth

Brisbane

Sydney

Canberra
Melbourne

Adelaide

Darwin

Hobart

Cairns

CCS Projects

Sedimentary basins

Oil and gas provinces

Moomba Carbon 
Storage Project

Suspended

Zerogen
Project

Gorgon 
Project

CO2CRC 
Otway Project

Monash Energy 
CTL  Project

Delayed

Callide Oxyfuel
Project

Munmorah PCC  
Project

Coolimba Power Project

FuturGas Project
Deferred

HRL IDGCC 
Project

Hazelwood 
PCC ProjectLoy Yang 

PCC Project

Australian Projects

Fairview 
CSM  Project
(Cancelled)
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GHG Acreage Release 2009
A World First:10 Blocks in 5 

Basins

OFFSHORE PETROLEUM AND 
GREENHOUSE GAS STORAGE ACT 

2006
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Previous Basin Studies at GA
Browse 
Basin

Galilee 
Basin

Denison 
Trough

Burunga
Anticline
Eastern 

Bowen Basin

Wunger
Ridge 

Western 
Bowen Basin

Offshore 
Sydney 
Basin

Offshore 
Otway 
Basin

Darling 
Basin

Onshore 
southern 

Perth Basin

Vlaming
Sub-
Basin

Major study Minor study
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For more information…

See www.ga.gov.au/ccs
Or contact ccs@ga.gov.au

http://www.ga.gov.au/ccs
mailto:ccs@ga.gov.au
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