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Å Current Australian Government is primarily focused on 
economic growth.  Australia is highly reliant on fossil fuel 
exports  

Å Relationship with China and US matters 

Å Mandatory CCS or low emissions technology inclusion at an 
industrial scale is regulated on a project by project basis. 

Å Differences exist between State and Australian Government 
policies with some States progressive, but the Australian 
Government is the key influencer 

Å Significant reliance on electricity from aging coal fired power 
plants  

Å Dynamic policy context with lack of incentives for investment 
low emissions technology 

 

Political and economic context supporting a 
low emissions future in Australia 



Why CCS? 

56 per cent growth in global energy consumption by 2040 (EIA) 
To keep long-term global temperature increases below 4DS, CCS will need to be 
deployed and store 2,000 MtCO2/yr by 2030 (IEA) 
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Global CCS picture  
 

Modified after Global CCS Institute (2014, p. 41)  

55 global projects in 
various stages of 
development 
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Gap Analysis for CCS Technology Roadmap 

1. Why is CCS important in Australia? 

2. What R&D is happening nationally and 
internationally and how can we add value? 

3. What are the priorities for CCS R&D 

 

 
 

To determine the high-level CCS R&D priorities for 
Industry in Australia  

To provide insight on outcomes and products 
needed from R&D that will meet Industry needs.  

 

 



Å Maintain Australian Exports (60 
billion) 

Å Stay within 2 degree scenario 

Å Green house gas reduction 5% 
below 2000 level by 2020 

Å Heavy reliance on coal 

 

 

 

Drivers for CCS in Australia 

Source: GDF SUEZ Australian Energy 

Source: AdelaideNow  



Sectoral trends in Australian GHG emissions  

Modified after Department of Environment (2014)  



Major work to date in Australia  

Å Vic-Otway -2005  

ÅGCCSI establishment -
2010 

ÅQLD-Callide 2012 

Å Vic-Hazelwood  

Å Vic-Carbonet 
(feasibility) 

ÅWA- South West Hub 
(feasibility) 

ÅQLD-CTESCO 
(feasibility)  

ÅWA-Gorgon 2016 

 

Image: Google 
South West Hub Stratigraphy 
Source: DMP 

 



Source: SaskPower  

Source: Chevron Corporation 

CCS Business Case?  

Must be socially acceptable 
Å Regulation 
Å Community acceptance 

Must be socially acceptable 
Å Regulation 
Å Community acceptance 

Must be cost 
competitive- technology 
neutral  
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Real projects 
make a difference 
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 CCS Barriers ς Perception matters 

Cost  of CCS 

Å Electricity demand 

Å Capital Costs 

Å Social Costs 

Å Lifecycle Costs, LCOE as a 
proxy 

Environment, health 

Å Carbon mitigation 

Renewables- 

Å Not a competition  

 



How can we improve the business case in 
Australia? 

Source: SaskPower  

Source: BHPbilliton 
JOB RETENTION  

COST OF 
ELECTRICITY 

NEW CAPTURE 
TECHNOLOGIES 

Work with broad stakeholders to 
determine the cost of electricity 
production in Australia with and 
without CCS 

Undertake industry relevant research 
that filters from one sector to 
another ς investigating new capture 
technologies for high CO2 
concentration gas fields  

Change the narrative around CCS in 
Australia   
ς Engage with environmental groups 
ς Job retention in fossil fuel industries 

INDUSTRIAL SCALE 
CCS 

TECHNOLOGIES MAKE 
THEIR WAY TO COAL 

Australian CCS researchers 
demonstrating direct impact on 
operating CCS sites overseas 



Gorgon Project 

The Chevron-operated Gorgon 
tǊƻƧŜŎǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ 
natural gas projects and the largest 
single-resource development in 
Australia. Construction operations 
are over 90% complete. 

 
Source: Chevron Corporation 

Callide Oxyfuel 

The Callide Oxyfuel Project is 
world leading project that aims to 
demonstrate how carbon capture 
technology can be applied to a 
coal-fired power station to 
generate electricity with low 
emissions. 

Projects on the ground 

Source: CS Energy 



CarbonNet Project 

The CarbonNet Project will implement a 
multi-user CO2 capture and storage 
network in the Latrobe Valley. The 
network could integrate multiple CO2 
capture projects in the Latrobe Valley, 
transporting CO2  via a common-use 
pipeline and injecting it deep into 
offshore storage sites in the Gippsland 
Basin.  

Source: DEDJTR, State Government Victoria 

Research Projects 

Otway Project 
The CO2CRC Otway Project is 
!ǳǎǘǊŀƭƛŀΩǎ first demonstration 
of the deep geological storage 
of CO2.  

 



Trapping 
mechanism 

Project 
Location, Basin 

Geological characteristics 
of location 

Estimated capacity 
of target reservoir 

Trapping mechanism 
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Otway Project Stage 1 

Depleted Naylor Gas 
field 

Waarre Sandstone 

Otway Basin, VIC 

Fluvial sandstones, 
moderate salinity. 
Onshore. Good quality 
heterogeneous reservoir. 
Well-established regional 
seal and fault bound 
structural trap.  

Pilot study only 
Stored ~65,000 
tonnes 

Non-commercial scale  
Commenced 2008 - 
Successfully validated the CO2 
storage concept 

CarbonNet Project 

La Trobe formation 

Gippsland Basin, Vic 

  

Marine sandstone, 
moderate salinity near off-
shore reservoir. Properties 
consistent and good. 
Well established regional 
seal with structural close 
(anticline). 
  

Estimated storage 
capacity >100Mt.  
Adjacent oil/gas 
exploration data 
gives a degree of 
confidence in this 
estimate. 
  

No resource conflicts 
anticipated for target reservoir, 
though interaction with on-
shore water resources and 
further off-shore oil/gas 
resources possible. 
  
Lowest technology risk for 
large scale storage 
demonstration. 

CCS projects in Australia 
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Paaratte Formation 

Otway Basin, VIC 

Marine sandstone, low salinity. 
Onshore. Good quality 
heterogeneous reservoir. 

Thin intraformational seals. 

No structural closure.  

Pilot study only 
Planned storage of 
~15,000 tonnes of CO2 

Non-commercial scale 

2011 - Successfully validated 
residual & solubility trapping 
concept.  

2014: Successfully stored CO2 
captured from Callide Oxyfuel 
Project.  

Commencing Nov 2015 - 
Demonstration of plume 
stabilisation  

CTSCo Project  

EPQ7 tenement 

Surat Basin, Qld 

Fluvial sandstone, low salinity 
reservoir.  Properties variable 
but generally good.   

Well established regional seal 
but no structural close 
(anticline).   

Estimated storage 
capacity >100Mt.   

Adjacent gas exploration 
data gives a degree of 
confidence in this 
estimate. 

Potential resource conflicts 
arising from interaction with 
Great Artesian Basin. 

Low to moderate technology 
risk for large scale storage 
demonstration. 

CGI Project  

Surat Basin, Qld 

Fluvial sandstone, low salinity 
reservoir.  Properties variable 
but generally good.   
Well established regional seal.   

Estimated storage 
capacity >3 Gt.   
Large basin scale 
exploration. 

Compliments CTSCo by 
defining the total Surat Basin 
with pre-competitive data to 
enable further commercial 
exploration. 

CCS projects in Australia 
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Gorgon CO2 Injection 
Project 

Dupuy Formation 

Barrow Island 

Turbidite fan deposit. Good quality 
homogeneous reservoir, with 
internal siltstone baffles. 

Effective top seal to vertical CO2 
migration. 

Commercial scale project 

Planned storage of 3 ς 4 
million tonnes per year of 
CO2 

Numerous monitoring & reservoir 
management techniques are planned to 
assure the containment of CO2 in the 
subsurface 

Otway Project Stage 3 

Paaratte Formation 

Otway Basin, VIC 

Marine sandstone, low salinity. 
Onshore. Good quality 
heterogeneous reservoir.   

Thin non-continuous seals.  

No structural closure. 

Pilot study only 
Planned storage of ~15,000 
ς 30,000 tonnes of CO2 

Non-commercial scale 

Commencing 2018 - Successfully validated 
subsurface monitoring techniques 
applicable to The CarbonNet Project.  

Commencing 2019+: Validation of storage 
management and mitigation techniques, 
observed using subsurface monitoring 
system.  

SW Hub Project 

Lesueur formation 

South Perth Basin, WA 

Fluvial sandstone, saline reservoir.  
Properties not well known but 
likely to be variable. 
Discrete non-permeable units but 
no continuous regional seal. 
  
  

Estimated storage capacity 
>200Mt, subject to 
confirming the trapping 
mechanism. 
  

No resource conflicts anticipated for 
target reservoir. 

Moderate technology risk for large scale 
storage demonstration but the highest 
portfolio risk with the highest return by 
potentially doubling the available storage 
geology.   

NSW Storage Project 

Pondie Range 

TroughDarling Basin, 
NSW 

  

Fluvial sandstone, saline reservoir. 
Properties not well known but 
complex of separate troughs 
suggests likely to be highly 
variable.   

Impermeable regional seal likely 
but not confirmed.   

Estimated storage capacity 
>400Mt. 
High uncertainty due to 
limited data. 
  
  

No resource conflicts, very supportive 
local community. 

Technology risk for large scale storage 
demonstration unknown at this stage.  

Conventional trapping possible but not 
confirmed. 

T
B

D 
CCS projects in Australia 

Source: ACALET 



What is CO2CRC? 

Å CO2CRC is a world leading carbon capture & storage (CCS) research organisation that works 
closely with major Australian and international industry to find solutions to reduce large 
scale greenhouse gas emissions through: 

Å Investigating carbon capture, transport, utilisation and storage technologies 

Å Examining the costs and drivers across the CCS chain 

Å Conducting research, development and demonstration across the CCS value chain  

Å Providing efficient collaboration amongst 150 researchers in capture and storage 

Å Building experience in CCS technology by addressing knowledge gaps 

International Connections  Research Providers  



/hн/w/Ωǎ ŀŎƘƛŜǾŜƳŜƴǘǎ  

Where we were 
Developing unique national 
and international partnerships, 
sophisticated R&D programs, 
innovative concepts, 
comprehensive datasets 

Where we are 
Focus on driving down the 
costs and securing more 
efficient operational 
monitoring and regulatory 
outcomes 

Where we will be 
Linked to major 
international projects, prove 
up Aus storage, driving 
transport and storage costs 
down, Otway facility to 
include other opportunities    



Å Export knowledge / skills to international projects 

Å Provide advice in the regulatory context for test sites 

Å Examine further opportunities beyond CCS ς Deep Earth 
Research Facility ς international linkages 

Å Foster international collaborations between industry, 
government and research 

 

 

 

What can Australia do to make a meaningful 
contribution globally? 



Location of CO2CRC Otway Project 



The CO2CRC Otway Project: Stages 

Otway Project Schematic 

Stage 1: 2004 ς 2009 
Depleted Field Storage 

V Demonstrate safe transport, 

injection and storage of CO2 

in a structural trap 

Stage 2: 2009 ς 2018 
Saline Formation Storage 

V 2A :Drill CRC-2 

V 2B: Measure parameters affecting 

residual and dissolution trapping in a 

saline formation 

Å 2C: Spatially track injected CO2 in a 

saline formation 



The CO2CRC Otway Project: Stage 3 

Otway Project Schematic 

Stage 1: 2004 ς 2009 
Depleted Field Storage 

V Demonstrate safe transport, injection 
and storage of CO2 in a structural trap 

Stage 2: 2009 ς 2018 
Saline Formation Storage 

V 2A :Drill CRC-2 

V 2B: Measure parameters affecting residual 
and dissolution trapping in a saline 
formation 

Å 2C: Spatially track injected CO2 in a saline 
formation 

Stage 3: 2014 ς 2021+ 
Otway Subsurface Laboratory 
Å Validate subsurface monitoring 
Å Trial storage management processes and 

technologies 
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Otway Stage 3 - Project Overview 

Problem:  
1. Potential cost, geographical, societal, or 

economic impediments to repeat, 
surface-based M&V.  

2. Insufficient resolution or accuracy across 
regions of higher risk and uncertainty 

3. Effectiveness of subsurface M&V 
alternatives, is poorly understood  

4. Effectiveness of storage management is 
poorly understood 

 

Goals:  
1. Validation of subsurface M&V as 

alternation M&V option (cost, footprint, 
socio-political) 

2. Expanded Otway facility to enable 
storage management field trials 

 

 

 

Objective:  
Appraisal, implementation, 
demonstration and validation 
of subsurface monitoring of a 
CO2 storage system and 
storage operations at the 
CO2CRC Otway Facility.  



Other CCS field trials 2015 - 2025 

Figure 4: A 10 year Otway Stage 3 research & OSL utilisation plan. 
There is a opportunity for developing the Otway Subsurface Laboratory facilities to meet the needs of Otway Stage 3, and 
for expanding the capability towards a National Deep Earth Research Facility.  



Utilising the capital at the Otway ς A National 
Deep Earth Research Facility 

Through international collaborations we wish to establish a National Deep Earth 
Research Facility that will continue to undertake leading CCS research while pursuing 
opportunities in: 

 

/hн/w/Ωǎ ŀƛƳǎ ǘƻ ŘŜǾŜƭƻǇ ƛƴƴƻǾŀǘƛǾŜ ŎƭŜŀƴ ŜƴŜǊƎȅ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ƻǾŜǊ ǘƘŜ 
next 10 years, by further understanding and exploiting deep earth 
processes. 
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Geothermal  Geothermal  Unconventional gas Unconventional gas 

Energy storage Energy storage 
CCS Water Co-Production 
Management  
CCS Water Co-Production 
Management  



National Deep Earth Research Facility 

The Otway site and its operating environment is ideal because it has a: 

1. Sedimentary basin with several kilometres of sediments 

2. Variety of sediment types including several reservoir and seals 

3. Several fresh aquifers, saline formations and depleted gas structures 

4. Structurally simple with faulted structure at depth 

5. Presence of earth resources  

6. Comprehensive geological data set 

7. Location with multiple CO2 sources and pipeline to site 

8. Supportive local community 

9. Politically stable and supportive government  



Government, Industry and Research Partners 



Thank you 

© CO2CRC 2015 


