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MMRD 04/0009 
 
 
 
Date 
 
 
 
The Hon Petro Georgiou MP 
Chair 
House of Representatives 
Science and Innovation Committee 
PARLIAMENT HOUSE 
CANBERRA   ACT   2600 
 
 
Dear Mr Georgiou 
 
The Premier has asked me to respond on behalf of the South Australian Government 
to your Committee’s request for submissions into the public inquiry into the Science 
and Application of Geosequestration technology in Australia. 
 
Comments which specifically address the five key areas listed in the inquiry 
announcement issued on the 30 June 2006 are attached. 
 
Thank you for the opportunity to comment.  Should you require further discussion on 
any issues relating to geosequestration, please do not hesitate to contact Mr Barry 
Goldstein, Director - Petroleum and Geothermal, Department of Primary Industries 
and Resources on (08) 8463 3200 or e-mail: goldstein.barry@saugov.sa.gov.au. 
  
Yours sincerely 

 
 
 
Paul Holloway 
Leader of the Government in the Legislative Council 
Minister for Police 
Minister for Mineral Resources Development 
Minister for Urban Development and Planning 
 
Attach 

 
 
 



Page 2 of 14 

ATTACHMENT 1 
 
Comments from the South Australia Government pertaining to the Federal 
Parliamentary Science and Innovation Committee’s inquiry into the science and 
application of geosequestration.  
 
BACKGROUND 
 
The Commonwealth Science and Innovation Committee has requested submissions into the 
public inquiry into the science and application of geosequestration technology in Australia, 
 
• The inquiry was announced on 30 June 2006. 
• In preparing a draft response PIRSA has consulted with relevant officers in the 

Department of Premier and Cabinet and the Department for Transport, Energy and 
Infrastructure. 

• This minute is intended to form an attachment to a draft response from the Minister for 
Mineral Resources Development. 

 
DISCUSSION 
 
The submission is made against the five key areas listed in the inquiry announcement issued 
on the 30 June 2006. 
 
Science Underpinning Geo-sequestration Technology 
 
Much of the technology needed for carbon geosequestration projects is already at quite an 
advanced stage of development. Attachment 2 provides an outline of the key aspects of this 
technology in a paper prepared by Professor John Kaldi, Professor (Chair) of 
Geosequestration, University of Adelaide and Program Manager, CRC for Greenhouse Gas 
Technologies (CO2CRC). That paper details current research into the science and 
technology of geosequestration and some current plans for one or more geosequestration 
pilot projects in Australia.  It should be noted that while the paper is attached for information, 
views and opinions expressed are those of the author and do not represent those of the SA 
Government. 
 
While the capture of CO2 for carbon geosequestration (or Carbon Dioxide Capture and 
Geological Storage – CCS) is a relatively new concept, CO2 capture for commercial markets 
has been practised here in Australia as well as overseas for many years. In Australia, CO2 
capture for commercial markets occurs at natural gas wells and ammonia manufacturing 
plants. The captured CO2 is used for various commercial processes including carbonation of 
beverages and dry ice production. In the North America, CO2 capture at power plants using 
chemical absorption based on the monoethanolamine (MEA) solvent has been practised at 
some plants since the late 1970s, with the captured CO2 being used for enhanced oil 
recovery (EOR). Furthermore, such is the confidence in the feasibility of this technology it is 
understood that a number of applications for Low Emission Technology Demonstration Fund 
(LETDF) grants have been submitted to the Federal Government for the capture and 
geosequestration of CO2 gas. 
 
Furthermore, the CO2CRC, established and sustained through the farsighted Federal 
Government CRC program, and leveraging on industry (oil, gas companies, coal companies 
and electricity generators) participation, has the objective to develop, demonstrate and 
communicate CO2 capture and geological storage technologies that have the potential to 
make deep cuts in CO2 emissions from major stationary sources in an economically, 
environmentally and socially sustainable manner. The CO2CRC together with the 
Government and industry will be conducting Australia’s first capture and storage project 
known as the Otway Basin Pilot Project (OBPP) in the Victoria.  
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The aim of this ambitious project is to demonstrate that CO2 can be safely captured, 
transported and stored underground under Australian conditions1. It will provide technical 
information on geosequestration processes, technologies and state-of-the art monitoring and 
verification regimes that will help to inform policy and industry decision-makers and provide 
assurance to the community. The large injection volume of up to 100,000 tonnes of CO2 and 
the comprehensiveness of the monitoring make this project unique among worldwide 
research and commercial projects such as Weyburn (Canada), Sleipner (Norway) and Frio 
(US). This project contributes largely to an already excellent international reputation of 
Australia’s CO2CRC’s people and programs in CCS-related issues. 
 
In addition to OBPP, many other CCS research and commercial projects in Australia are 
under development with the financial and in-kind support of Universities, industry and 
governments. 
 
Therefore, on the basis of this existing experience and under the assumption research 
funding will be sustained (in real terms) at least at current levels at various institutions, 
including the University of Adelaide, scientific capabilities within Australia are considered a 
comparative advantage, rather than an impediment in realising the technical feasibility of this 
concept. 
 
Insufficient funding for trials could easily become an impediment to technology improvements 
and the commercialisation of geosequestration as a viable means to mitigate the risks of 
greenhouse gas emissions.  It is recommended that the committee review arrangements 
which ensure funding impediments are removed.  
 
Potential Environmental and Economic Benefits and Risks 
 
The potential environmental benefits of CCS are widely recognised, however these benefits 
need to be considered against the back drop of the economic feasibility of CCS. 
 
Estimates of costs associated with CCS vary widely, as there are many variables which must 
be accounted for.  CCS costs are highly project-specific and will depend on factors such as 
electricity generation technology and fuel source, CO2 recovery technology, and proximity of 
CO2 source to storage sites.  
 
A recent review by an independent advisory body to the SA Government of the potential cost 
of CCS on electricity generation estimated an average increase in cost per Mega Watt-hour 
(MWhr) of power generated to be in the order of AUD$26/MWh for gas combined cycle fuel 
generation to around AUD$37/MWhr for brown coal fuel.  Attachment 32 shows the cost of 
electricity generation for various technologies with and without CCS, (the cost of CCS being 
the difference between the two for a given technology).  Based on this analysis, the cost of 
CCS applied to electricity generation equates to somewhere in the range AUD$40 to 
$95/tonne of CO2 (depending on technologies employed).  These numbers compare with a 
more general estimate by the CO2CRC3 of around AUD$80/tonne, and IEA estimates in the 
range AUD$70 to $130/tonne. 
 

                                                 
1 Refer CO2CRC website http://www.co2crc.com.au/pilot/index.html  
2 Source: Electricity Supply Industry Planning Council 2006 Annual Planning Report, 
http://www.esipc.sa.gov.au/webdata/resources/files/APR_Final_for_Website.pdf 
3 http://www.co2crc.com.au/index.html  
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Given the current total cost of electricity production is around AUD$25 to $40/MWh, one may 
reasonably conclude that the need for breakthroughs in cost-reduction of CCS applications is 
a key factor inhibiting the deployment of CCS applications. On that basis, research and proof 
of concept projects that have promise to be pathways towards price-competitive CCS 
commercialisation ought to be scrutinised through this inquiry. It is also obvious the absence 
of market-based instruments (price signals) to attract investment to reduce greenhouse gas 
emissions remains a key impediment to emissions reductions, irrespective of the cost of 
avoidance.  It is recommended that the committee consider the application of market-based 
instruments to attract and underpin investment in CCS technologies. 
 
Skill Base to Advance Geosequestration Technology 
 
As previously stated, technologies required for CCS have been practiced both here in 
Australia and overseas for many years. In Australia, much of the technology and skill 
required for CCS can be acquired from the petroleum exploration and production industry 
(e.g. drilling and completion technology for gas injection wells and processing technology for 
the removal of CO2 from gas streams). Current projects underway which demonstrate this 
technological and skill availability include the CO2 injection aspect of the North West Shelf 
Gorgon gas project and the natural gas storage into underground depleted reservoirs in the 
Cooper Basin in South Australia and in the onshore Otway Basin in Victoria. 
 
Historically, the industry has been supported by strong research and development programs 
within universities and technical expertise within government.  However, current high 
resource prices (including high oil prices) are putting a strain on universities governments in 
retaining and sustaining the necessary level of skilled professionals in the resources sector 
generally. Improvements in the delivery and attractiveness of in the full-cycle (primary, 
secondary and tertiary) science, math and engineering education will be essential to 
Australia retaining its capacity to research, demonstrate, develop and deploy innovative 
methods and technologies, generally. 
 
Regulatory and Approval Issues 
 
Through close consultation and involvement of all States and Territories a set of guiding 
principles to facilitate a national consistent approach to the regulation of CCS have been 
endorsed by the Ministerial Council on Minerals and Petroleum Resources (MCMPR)4. It is 
recommended that these principles be considered in all reviews of regulatory and approval 
requirements governing CCS activities. 
 
The MCMPR has subsequently charged its Contact Officers Group with reviewing and 
reporting on how best to implement a framework to regulate the introduction of CCS 
technologies in Australia.  The Contact Officers Group is in the process of finalising its 
recommendations, and its report will be tabled to MCMPR for endorsement in the coming 
months.  It is recommended that the MCMPR’s Contact Officers Group’s final report is taken 
into consideration in the regulatory review aspect of this inquiry. 
 

                                                 
4 MCMPR, 2005. Carbon Dioxide Capture and Geological Storage: Australian Regulatory Principles. 
www.industry.gov.au/ccs 
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In line with the MCMPR principles, the South Australian Petroleum Act 2000 presently 
provides provisions which address the administration of the licensing and 
environmental/safety risk approvals for geosequestration activities. Further. amendments to 
the Act are being finalised to strengthen these geosequestration licensing and approval 
provisions These amendments will include the provision to introduce a specific Gas Storage 
Licence (GSL) to provide compatible rights for gas storage in relation to existing Petroleum 
Exploration (PEL) and Production (PPL) licences. As part of this proposal, it is proposed to 
make provisions which will: 
 
• Ensure GSL rights continue where the PPL or PEL rights are extinguished; 
• Allow the grant of exclusive gas storage exploration licences with compatible overlapping 

rights spatially coincident with pre-existing licences; 
• Specify that no royalty payments will be introduced for gas storage, either for the storage 

of gas for later sale or for geosequestration; and 
• Make it clear both PPLs and GSLs provide entitlements to safely sequester carbon 

dioxide, as well as safely store gases for later sale. 
 
In light of the current MCMPR initiative and existence of demonstrably efficient and effective 
regulatory regimes such as the SA Petroleum Act 2000, regulatory provisions addressing the 
issue of geosequestration activities are considered to be adequately addressed in the 
Australian context.  
 
Positioning Australian Industry 
 
It follows from the preceding discussion that the key areas that need to be addressed to 
facilitate Australian industry investment and in CCS (including geosequestration) 
technologies include: 
 
• Continued review and debate on the issue of carbon pricing in relation to potential 

emission trading schemes and its implications to the economic feasibility of CO2 
geosequestration projects in Australia in comparison to other CO2 abatement options. 

• Consistent, efficient and effective regulatory frameworks throughout Australia in line with 
the MCMPR principles, such as the South Australian Petroleum Act 2000.. 

• Continued support (both from industry and government) for relevant and targeted 
research and testing into areas of critical uncertainty, for example, research through 
various bodies such as the CO2CRC and testing for commerciality of existing proven 
technology through grant programs such as the LEDTF. 

For further discussion please do not hesitate to contact Mr Barry Goldstein, Director – 
Petroleum and Geothermal, Department of Primary Industries and Resources on (08) 8463 
3200 or by e-mail goldstein.barry@saugov.sa.gov.au. 
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ATTACHMENT 2 
 

NOTE: Attachment 1 is provided for information only, and does not represent the views or 
policy of the South Australian Government. 

 
 

GEOSEQUESTRATION  

Article for AGI   

Compiled from CO2CRC public data by John Kaldi Storage Program Manager: 
CO2CRC and Australian School of Petroleum University of Adelaide  

 
Introduction  
 
Coal, oil and natural gas currently supply around 85% of the world’s energy needs. 
Moreover, given the relatively low cost and abundance of fossil fuels together with the huge 
sunken investment in fossil-fuel based infrastructure, it is likely that fossil fuels will continue 
to be used for at least the next 25 to 50 years. The burning of fossil fuels is, however, the 
major source of anthropogenic (manmade) carbon dioxide (CO2). CO2 is the main 
“greenhouse” gas released to the atmosphere.  
 
One promising means by which to reduce anthropogenic CO2 emissions, and so the 
atmospheric build-up of CO2, is geosequestration.  Geosequestration, also known as carbon 
capture and storage (CCS), involves the long-term storage of captured CO2 emissions in 
deep subsurface geologic reservoirs. Carbon sequestration can be pursued as part of a 
portfolio of greenhouse gas abatement options, where this portfolio also includes improving 
the conservation and efficiency of energy use and utilising non-fossil energy forms such as 
renewable (solar, wind, tidal) and nuclear energy.  
 
Geosequestration comprises a number of steps: first, the CO2 is captured at the source, 
where this can be a power plant or other industrial facility; the captured CO2 is then 
transported, typically via pipeline, from the source to the geologic storage site; next, the 
CO2 is injected deep underground via wells into the geologic reservoir; and, finally, the CO2 
is stored in the geologic reservoir, where its movement is carefully monitored and the 
quantity stored is regularly verified.  
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Figure 1-A simplified view of the steps involved in the geosequestration process. 

Image courtesy of CO2CRC.  

CO2 capture  
 
CO2 capture can be carried out at point (stationary) source of CO2 such as a power plant. It 
involves trapping, or “capturing’, the produced CO2 rather than allowing it to be released to 
the atmosphere. This captured CO2 is then compressed to make it more dense and so 
easier, and less costly, to transport to the geologic storage site. 
 
Anthropogenic CO2 that can be captured is produced by three main types of activity: 
industrial processes, electricity generation, and hydrogen (H2) production.  Industrial 
processes that lend themselves to CO2 capture include natural gas processing, ammonia 
production and cement manufacture.  It is to be noted however that the total quantity of CO2 
produced by these processes is limited. A far larger source, accounting for one-third of total 
CO2 emissions, is fossil-fuelled power production. The types of power plants that are best 
suited toCO2 capture are pulverized coal (PC), natural gas combined cycle (NGCC) and 
integrated coal gasification combined cycle (IGCC) plants. Finally, a potentially large future 
source of CO2 for capture will be H2 production, where the produced H2 is used to fuel a 
hydrogen economy i.e., is used in turbines to produce electricity and in fuel cells to power 
cars.  
 
Technologies for capturing CO2 from electricity generation fall into two general categories: 
post-combustion and pre-combustion:   
 
Post-combustion: Currently, the most widely used post-combustion technology for CO2 
capture is chemical absorption.  This capture process involves the flue gas being blown 
through a solvent such as monoethanolamine (MEA) in an absorption column and the CO2 in 
the flue gas being absorbed in the MEA solvent by formation of a chemically bonded 
compound.  A very similar process using MEA has been used for decades to remove acid 
gases, such as CO2 and hydrogen sulphide (H2S), from natural gas streams.  Chemical 
absorption is most likely to be used for pulverised coal (PC) and natural gas combined cycle 
(NGCC) power plants; 
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Pre-combustion: In the case of integrated gasification combined cycle (IGCC) plants, it would 
be possible to utilise the pre-combustion CO2 capture method of physical absorption.  This 
capture method involves gasifying the coal to produce a synthetic gas (syngas) composed of 
carbon monoxide (CO) and hydrogen (H2). The CO is reacted with water to produce CO2 
and H2, and the H2 is sent to a turbine to produce electricity. CO2 is captured by means of 
dissolving it in a physical solvent such as methanol. A number of IGCC and coal gasification 
facilities exist world-wide to produce syngas and various other by-products.  One such 
example of a gasification facility is an ammonia manufacturing plant.  
 
While the capture of CO2 for carbon geosequestration is a relatively new concept, CO2 
capture for commercial markets has been practised here in Australia as well as overseas for 
many years. In Australia, CO2 capture for commercial markets occurs at natural gas wells 
and ammonia manufacturing plants. The captured CO2 is used for various commercial 
processes including carbonation of beverages and dry ice production. In the United States, 
CO2 capture at power plants using chemical absorption based on the monoethanolamine 
(MEA) solvent has been practised at some plants since the late 1970s, with the captured 
CO2 being used for enhanced oil recovery (EOR). There are also now plans in the United 
States to build the world’s first IGCC plant that will not only produce electricity but also 
hydrogen fuel, with the CO2 generated in the process being captured and sequestered 
underground. 
 

 

Figure 2 -Overview of carbon dioxide capture processes. Image courtesy of CO2CRC.  
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CO2 transport  
 
CO2 transport involves moving, or “transporting”, the captured CO2 from the CO2 point 
source to the geologic storage site.  The CO2 is typically transported in a compressed form 
via pipeline, although the CO2 could also be transported by truck, rail or, in the case of a 
geologic storage site located offshore, ocean tanker.  
 
Transport via pipeline: CO2 is transported via pipeline as a supercritical or dense phase fluid.  
Above the critical point, which occurs at a temperature of 31.4ºC and a pressure of 7.38 
MPa, CO2 exists in the supercritical/dense phase.  CO2 in this phase has a significantly 
higher density than either gaseous or liquid CO2. Transporting the CO2 in this phase, and 
also at higher density, has significant economic benefits. The transport of CO2 by pipeline 
already occurs quite extensively in the United States as well as, to a smaller extent, in other 
countries where CO2 is used for enhanced oil recovery (EOR) operations. In the United 
States, there are some 2,400 km of CO2 pipelines to supply 72 EOR projects using CO2 
floods.  Many of these pipelines have been in operation since the early 1980s. Most of the 
transported CO2 is obtained from high-pressure, high-purity natural underground deposits, 
with a small percentage of the CO2 from anthropogenic sources. The longest and one of the 
most significant CO2 pipelines currently in operation is the Weyburn Pipeline, which is 325 
km in length and transports 2.7 million m3 of CO2 per day from the Great Plains Synfuels 
plant in North Dakota, USA, to the Weyburn CO2-enhanced oil recovery project in 
Saskatchewan, Canada.  
 
CO2 injection  
 
CO2 injection involves taking the CO2 from the surface and putting, or “injecting”, it deep 
underground into a reservoir rock.  The CO2 is injected into the reservoir via a single well or 
array of wells. Both enhanced oil recovery (EOR) using CO2 floods and acid gas injection 
(AGI) are mature technologies that involve significant quantities of CO2 being injected 
underground and are therefore very good analogues for CO2 injection as part of 
geosequestration activities. The first project using CO2 for EOR began in 1972 and by 
2000, there were 84 operational projects worldwide (72 in the United States) injecting an 
estimated total of more than 15 million tonnes of CO2 per year.  In the case of AGI, the first 
project came online in 1989 and in 2001, over 360,000 tonnes of acid gas, around 90% of 
which is CO2, was injected into geologic reservoirs at more than 30 different locations 
across western Canada.   
 
CO2 storage  
 
CO2 storage involves keeping the CO2 secured deep underground in a geologic reservoir. In 
addition to the careful selection of the subsurface formation, a comprehensive monitoring 
system needs to be put in place to ensure that the CO2 remains in the subsurface.  
 
The main geological constraints for finding the “right” place to store CO2 include: a reservoir 
rock a trap, and an impermeable caprock.   
 
The reservoir rock needs to be porous and permeable. Porosity is a volumetric 
measurement of the percentage of pore space in a rock that is available for storage. 
Permeability is the fluid transmissibility of the rock, and is important to allow the injection of 
CO2, and its subsequent dissemination into the pore system of the reservoir rock.  
 
Since the stored CO2 is less dense than the formation water, it will naturally rise to the top of 
the reservoir, and a trap is needed to ensure that it does not reach the surface. CO2 can be 
trapped by a number of different mechanisms, with the exact mechanism depending on the 
formation type. The most common traps are structural (anticlinal or fault juxtaposition), 
stratigraphic (pinchout of reservoir rock against non-reservoir) or hydrodynamic (CO2 is 
entrained in the groundwater flow and is constrained above and below by impermeable seal 
lithologies).  
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Two other important trapping mechanisms are solubility and mineral trapping. Solubility 
trapping involves the dissolution of CO2 into the reservoir fluids, while mineral trapping 
involves the reaction of CO2 with minerals present in the host formation to form stable, solid 
compounds such as carbonates. As the CO2 moves through the reservoir along the flow 
path, a proportion of the CO2 dissolves in the formation water and some of this dissolved 
CO2 becomes permanently fixed by reactions with minerals in the host rock.  If the flow path 
is long enough, the CO2 might dissolve completely or become fixed by mineral reactions 
before it reaches the basin margin, essentially becoming permanently trapped in the 
reservoir.  
 
A caprock is required to seal the CO2 within the trap. Caprocks are generally very fine 
grained rocks with low porosity and, even more importantly, low permeability. The caprock 
must be of sufficient thickness and ductility to prevent microfractures and through-going 
faults from developing as possible CO2 leakage pathways.  
 
Obviously, active and depleted oil and natural gas fields, which generally have proven 
geologic traps, reservoirs and seals are ideal sites for storage of injected CO2. In such 
fields, it is important to ensure that hydrocarbon resources do not occur or have already 
been produced from the specific target formation. Also, care must be taken that all existing 
wellbores are adequately cemented (to prevent CO2 reflux) before sequestration operations 
begin.  
 

 
Figure 3 – CO2 storage options. Image courtesy of CO2CRC.  

 
 
 
Monitoring  
 
Monitoring of the activities of stored CO2 includes petrophysical, seismic, and surface 
geochemical methodologies. Wellbore properties such as pressure, temperature, resistivity 
and sonic responses will be recorded in injection and observation wells. Seismic monitoring, 
using an array of  methodologies, will allow tracking of movement of CO2 in the subsurface. 
Geochemical sampling at surface localities will allow rapid detection of any seepage or 
leakage in the unlikely circumstance that this should occur.  
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Existing CO2 Sequestration programs:  
 
The first commercial-scale project dedicated to CO2 storage in a geologic reservoir has 
been in operation at the Sleipner West Field since 1996. Sleipner West is a natural gas field 
operated by Statoil and located in the North Sea about 250 km off the coast of Norway. The 
natural gas produced at the field has a CO2 content of about 9% that, in order to meet 
commercial gas specifications, must be reduced to 2.5%. It has been standard practice in 
natural gas production for the by-product CO2 to be vented to the atmosphere. At Sleipner, 
however, the CO2 is compressed and injected via a single well into the Utsira Formation, a 
250 m-thick, brine-saturated sandstone located at a depth of 800 m below the seabed. 
About one million tonnes of CO2 has been injected annually at Sleipner since operations 
began in October 1996, with a total of 20 million tonnes of CO2 expected to be sequestered 
over the lifetime of the project.  
 
CO2 Sequestration Sites in Australia  
 
An Australia-wide study of sedimentary basins conducted over the past five years has 
assessed 100 sites for the suitability for the safe, long-term storage of CO2. The majority of 
these sites were found to be potentially suitable. Ideally, these areas have reservoir rocks 
such as porous and permeable sandstones that are overlain by caprock seals of non-
permeable rocks such as shale. A detailed evaluation at these and other sites to determine 
the most suitable areas for geosequestration is underway.   
 
Areas being evaluated in detail include the Sydney Basin in NSW; Central and South-East 
Queensland; the Perth Basin in Western Australia; and the Otway Basin spanning southern 
Victoria and into the Southern Ocean.  
 

 

Figure 4 – Regions currently being studied for potential pilot projects or for 
determination of likely CO2 storage potential. Image courtesy of 
CO2CRC.  
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Risks  
 

Concerns surrounding CO2 geosequestration relate to the potential for unanticipated CO2 
leakage as well as the possibility of induced seismicity and CO2 migration. The risks 
associated with CO2 storage, although considered very low, are characterised by a greater 
degree of uncertainty than those connected with CO2 transport and injection. 

This is first due to the fact that once the CO2 enters the geologic reservoir, its fate is 
transferred from largely human control to a natural system. Second, unlike for CO2 transport 
and injection, enhanced oil recovery (EOR) using CO2 floods and acid gas injection (AGI) do 
not provide a great level of understanding or expertise in safe and effective management of 
CO2 storage; the quantities of CO2 stored are smaller and the time periods involved are 
shorter than required for carbon geosequestration. Through the development of improved 
models of the long-term behavior of CO2 in reservoirs and the study of analogs such as 
natural CO2 deposits, scientists are however gaining a better understanding and further 
minimizing the risks of CO2 storage.  
 
It is highly unlikely that any geologic CO2 storage project would result in a catastrophic 
release of CO2. A common misconception is that an accidental leak from a CO2 storage site 
could lead to an event analogous to the type that occurred in 1986 at Lake Nyos, 
Cameroon.  The slow accumulation of CO2 in this volcanic lake came to exceed the lake’s 
finite capacity to contain the gaseous buildup and the vented CO2 was not able to diffuse to 
safe levels before it reached nearby populated areas.  There are two major reasons why 
this type of catastrophic release of CO2 is unlikely to be repeated at a CO2 storage site.  
First, while the forces acting within Lake Nyos tended to cause a CO2 pressure buildup, the 
pressure of CO2 injected into a geologic reservoir should be reduced as it moves away from 
the injection well and is diffused over large areas of the formation.  Second, Lake Nyos is 
located in mountainous terrain whereas any geographical setting that might allow CO2 to 
accumulate in low-lying areas would in general be avoided for a CO2 storage project. 
Finally, it is to be noted that there is no record of a catastrophic CO2 release from a natural 
CO2 deposit and such a release from a CO2 storage project should be able to prevented 
through careful site selection, operation and monitoring.  
 
It is not expected that induced seismicity will be a significant problem at geologic CO2 
storage sites. Induced seismicity has been documented in enhanced oil recovery (EOR), 
acid gas injection (AGI), natural gas storage and waste injection operations. These induced 
seismic events have been caused by poor engineering practices such as the injection of the 
CO2 at too high a pressure, which in turn can result in microfracturing of the reservoir rock 
and/or small movement along existing fracture lines. It is to be noted however that most of 
the recorded events have been of a very small magnitude and have caused no harm. 
Moreover, the risk of induced seismicity can be reduced through careful siting and 
placement of injection wells, adherence to proper pressure guidelines and a sound 
understanding of the geomechanical properties of the storage reservoir.  
 
Summary  
 
• Geosequestration could play a significant role in any portfolio of options for CO2 

emissions reduction. 
 
• By reducing CO2 emissions while still allowing for the continued use of fossil fuels, 

carbon geosequestration allows time for the transition to renewable energy sources 
from fossil fuels. 
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• Effective geosequestration of CO2 involves: capture of CO2 at stationary source 
locations; transportation of CO2 from the source to the geological storage site; injection 
of CO2 into subsurface reservoirs; storage of CO2 in the subsurface; restoration of 
geosequestration sites; and effective monitoring and verification of CO2 storage. 

 
• Geosequestration sites ideally have simple geology. This means they should have no 

active faults, to avoid movement and leakage; the right sort of porous and permeable 
rocks to allow the injection and absorbtion of the CO2 and the necessary rocks and 
geometries to trap the CO2. 

 
• Given the large number of known geologic formations suitable for geosequestration, the 

opportunity exists for significant volumes of CO2 storage in Australia.  
 
• Much of the technology needed for carbon geosequestration projects is already at quite 

an advanced stage of development. 
 
• Geosequestration research will lead to the establishment over the next four years of 

one or more geosequestration pilot projects in Australia.  
 
Acknowledgment  
 
The point of this article is not to debate the issues of renewable energy versus fossil fuels, or 
the effects of greenhouse gases on global warming or climate or the environment. The 
reason for submitting this piece is to help provide geoscientists, who are likely as not to find 
themselves involved in public and/or private debates and discussions on the topic of 
geosequestration, with some basic information on the main issues involved in this timely and 
possibly poorly understood topic. In this piece I have blatantly and unabashedly used the 
work of many researchers from the CO2CRC and its precursor the GEODISC Program of the 
APCRC. To these able colleagues, I give full credit for the details of the science; any errors 
are, of course, mine.  
 
For further information on geosequestration, please refer to www.co2crc.com.au  
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ATTACHMENT 3 

New Entrant Generation and Clean Coal Technologies vs Emission
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Brown Coal PF 420 MW (CF 80%)
Brown Coal PF 420 MW + GS (CF 80%)
Black Coal PF 420 MW (CF 80%)
Black Coal PF 420 MW + GS (CF 80%)
Black Coal Supercritical  860 MW (CF 80%)
Gas Combined Cycle 130 MW (CF 70%)
Gas Combined Cycle 250 MW (CF 70%)
Gas Combined Cycle 250 MW + GS (CF 70%)
Gas Combined Cycle 400 MW (CF 70%)
Wind 90 MW (CF 35%)
Geothermal 550 MW (CF 80%)
Nuclear CANDU 6 1450 MW (CF 85%)

 
Source:  Electricity Supply Industry Planning Council 2006 Annual Planning Report, 
http://www.esipc.sa.gov.au/webdata/resources/files/APR_Final_for_Website.pdf 
 


