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Disclaimer

The information contained in this presentation has been compiled by the Department for Energy and 

Mining (DEM) and originates from a variety of sources. Although all reasonable care has been taken 

in the preparation and compilation of the information, it has been provided in good faith for general 

information only and does not purport to be professional advice. No warranty, express or implied, is 

given as to the completeness, correctness, accuracy, reliability or currency of the materials.

DEM and the Crown in the right of the State of South Australia does not accept responsibility for and 

will not be held liable to any recipient of the information for any loss or damage however caused 

(including negligence) which may be directly or indirectly suffered as a consequence of use of these 

materials. DEM reserves the right to update, amend or supplement the information from time to time 

at its discretion.



Australian Emissions Targets

• On 8 September 2022 the 

Australian Government legislated

emissions reduction targets: 

• 43% below 2005 levels by 
2030

• Net-zero by 2050

• Projections show steady decline, 

but need more rapid reduction in 

emissions to meet 2°C scenarios.

https://www.pm.gov.au/media/australia-legislates-emissions-reduction-targets


2.4% of energy 
production

8% of energy 
consumption



Global Energy Supply

• Fossil fuels projected to remain a 

significant part of energy supply to 

2050.

Stated Policies Scenario (STEPS) – today’s policy 

setting trajectory.

Announced Pledges Scenario (APS) – assumes that 

all aspirational targets announced by governments 

are met on time and in full, including their long‐term 

net zero and energy access goals.

Net Zero Emissions by 2050 (NZE) – International 

Energy Agency 2021 Scenario

IEA (2022), World Energy Outlook, IEA, Paris



IEA Net Zero by 2050 Scenario

• A range of technologies 

must to work together in 

order to reach net zero by 

2050.

• CCUS accounts for 

approximately 18% of 

emission reductions to 2050 

under the IEA’s Net Zero by 

2050 Scenario (NZE).

IEA (2021), Net Zero by 2050, IEA, Paris



IPCC Scenarios

• CCUS – the scenarios assessed by the 

IPCC have a median of around 17 Gt CO2

captured using CCUS in 2050, more than 

double the level in the NZE.

• CDR (Carbon Direct Removal) – CO2

emissions captured and stored from 

BECCS and DACS in the IPCC scenarios 

have a median of 12 Gt CO2 captured in 

2050, compared to 1.5 Gt CO2 in NZE.

Notes: IPCC = Intergovernmental Panel on Climate Change. 

CCUS = carbon capture, utilisation and storage; CDR = carbon direct removal; TES = total 

energy supply; TFC = total final consumption. Energy‐related CDR includes CO2 captured 

through bioenergy with CCUS and direct air capture with CCUS and put into permanent 

storage. Wind and solar share are given as a percentage of total electricity generation. Only 

17 of the 18 scenarios assessed by the IPCC report hydrogen use in TFC. 

BECCS = bioenergy equipped with CCUS; DACS = direct air capture and storage. IEA (2022), World Energy Outlook, IEA, Paris



Importance of CCUS

“A delay in the development of other CCUS technologies would have a major impact on  the  prospect  of  

getting  to  net‐zero  emissions  in  2050.  For  example,  CCUS  is  the  only scalable low‐emissions option to 

remove CO2 from the atmosphere and to almost eliminate emissions from cement production. If progress in 

these technologies were delayed and could not be deployed at scale, then achieving net‐zero emissions by 

2050 would be vastly more difficult.”

“Carbon capture, use and storage (CCUS) technology is an essential step towards mitigating climate change” 

“Countries need to include CCUS in long-term strategies and commence retrofitting existing infrastructure.”

“CCUS allows UNECE member States to establish a pathway to carbon neutrality and stay within their 

emission targets.”

International Energy Agency (IEA), 2021

United Nations Economic Commission for Europe (UNECE), 2021

https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://unece.org/sites/default/files/2021-03/CCUS%20brochure_EN_final.pdf


Growth in CCUS

• Under updated 2022 NZE, by 

2030 1.2 Gt CO2 per year is 

captured globally, rising to 6.2 Gt 

CO2 in 2050 (of which 95% is 

geologically stored and 5% used 

for synthetic fuels).

• Negative emission technology 

(DAC and BECCS) account for 

1.5 Gt CO2 by 2050.

• In 2022, only 0.045 Gt CO2 per 

year is captured and stored from 

~35 commercial CCUS facilities.
IEA (2021), Net Zero by 2050, IEA, Paris



CCUS Facilities Worldwide

• Approximately 4x increase in 

capacity of all CCUS facilities 

in development, under 

construction and operating 

since 2017.

© 2022 Global CCS Institute



CCUS Facilities Worldwide

• Approximately 4x increase in 

capacity of all CCUS facilities 

in development, under 

construction and operating 

since 2017.

• However, need almost 30x 

increase in current operating 

capacity under the NZE 

scenario by 2030.

IEA (2022), Carbon Capture, Utilisation and Storage, IEA, Paris



Capacity: 4MT CO2/year

Owner: Chevron, ExxonMobil, Shell, 

Osaka Gas, Tokyo Gas, JERA 
Status: Operational

Gorgon WA

Capacity: TBA

Owners: Woodside, BHP, BP, Chevron, 

Shell, MIMI 

Status: Feasibility

Capacity: TBA

Owner: DeepCstore 

Status: Feasibility

WA

Carnarvon Basin 

Capacity: TBA

Owner: Geovault

Status: Feasibility

Capacity: 10MT CO2/year

Owners: Santos, Timor Leste, 

Inpex, Eni, SK E&S and Tokyo 

Timor Resources 

Status: FEED 

NTBayu Undan 

CCS Project

Karratha CCS Project WA

Reindeer
Capacity: TBA

Owner: Santos

Status: Feasibility

Capacity: 500,000T CO2/yr

Owners: Pilot Energy & Triangle Energy

Status: Feasibility

Midwest Clean Energy

WALow Carbon Ammonia 

Development (LCAD)

Capacity: TBA

Owners: Mitsui/Wesfarmers & JOGMEC

Status: Feasibility

South West Hub

DeepCstore 1

Capacity: 800,000 T CO2/year

Owner: Western Australian 

Government

Status: Research phase 

WA

WAGeovault

WA

Moomba CCS 

Project

Capacity: 1.7MT CO2/year

Owners: Santos, Beach Energy

Status: FID taken

SA

CO2CRC Otway 

International Test 

Centre

Capacity: Research facility 

Owner: CO2CRC 

Status: Research project

WA

The SEA CCS Hub

Capacity: 2MT CO2/yr

Owner: ExxonMobil

Status: Feasibility

VIC

The CarbonNet

Project

Capacity: 5MT CO2/yr

Owner: DJPR

Status: Pre-FEED

VIC

NSW CO2 SAP

Capacity: TBA

Owner: Coal Innovation NSW

Status: Assess

NSW

QLDMoonie CCUS Project

Capacity: 10MT CO2/year

Owner: Bridgeport Energy

Status: Early development

CTSCo Project 

Capacity: 110,000 T CO2/year

Owner: Glencore

Status: FID yet to be taken. 

Awaiting environmental approvals

QLD

Petrel CCS

Capacity: TBA

Owners: NT Gov, CSIRO, Santos, 

INPEX, Woodside, Eni, Origin Energy 

and Xodus

Status: Research phase

©CO2CRC

VIC

Operational Project

Under Construction

14 Projects in feasibility 

1

1

Australia
CCUS Projects 2022

NT

Geological Basins



CCUS Facilities – Top Operational or in Construction

FACILITY COUNTRY
FACILITY 
STATUS

OPERATIONAL 
DATE

FACILITY INDUSTRY
CAPTURE 
CAPACITY 

(Mtpa CO2)
FACILITY TYPE

SHUTE CREEK GAS PROCESSING PLANT USA Operational 1986 Natural Gas Processing 7 Enhanced Oil Recovery

PETROBRAS SANTOS BASIN PRE-SALT OIL 
FIELD CCS

Brazil Operational 2011 Natural Gas Processing 7 Enhanced Oil Recovery

LOUISIANA CLEAN ENERGY COMPLEX USA In Construction 2026 Various 5 Dedicated Geological Storage

CENTURY PLANT USA Operational 2010 Natural Gas Processing 5 Enhanced Oil Recovery

GORGON CARBON DIOXIDE INJECTION Australia Operational 2019 Natural Gas Processing 4 Dedicated Geological Storage

GREAT PLAINS SYNFUELS PLANT AND 
WEYBURN-MIDALE

USA Operational 2000 Synthetic Natural Gas 3 Enhanced Oil Recovery

QATAR LNG CCS Qatar Operational 2019 Natural Gas Processing 2.2 Dedicated Geological Storage

SANTOS COOPER BASIN CCS PROJECT Australia In Construction 2024 Natural Gas Processing 1.7 Dedicated Geological Storage

ALBERTA CARBON TRUNK LINE (ACTL) WITH 
NORTH WEST REDWATER PARTNERSHIP'S 

STURGEON REFINERY CO2 STREAM
Canada Operational 2020 Oil Refining 1.6 Enhanced Oil Recovery

NORTHERN LIGHTS - STORAGE Norway In Construction 2024 Various 1.5 Dedicated Geological Storage

QUEST Canada Operational 2015 Hydrogen Production 1.3 Dedicated Geological Storage

NORTH FIELD EAST PROJECT (NFE) CCS Qatar In Construction 2025 Natural Gas Processing 1 Under Evaluation

SLEIPNER CO2 STORAGE Norway Operational 1996 Natural Gas Processing 1 Dedicated Geological Storage

AIR PRODUCTS STEAM METHANE REFORMER USA Operational 2013 Hydrogen Production 1 Enhanced Oil Recovery

BOUNDARY DAM 3 CARBON CAPTURE AND 
STORAGE FACILITY

Canada Operational 2014 Power Generation 1 Various

ILLINOIS INDUSTRIAL CARBON CAPTURE AND 
STORAGE

USA Operational 2017 Ethanol Production 1 Dedicated Geological Storage

SINOPEC QILU-SHENGLI CCUS China Operational 2022 Chemical Production 1 Enhanced Oil Recovery

COFFEYVILLE GASIFICATION PLANT USA Operational 2013 Fertiliser Production 0.9 Enhanced Oil Recovery

UTHMANIYAH CO2-EOR DEMONSTRATION Saudi Arabia Operational 2015 Natural Gas Processing 0.8 Enhanced Oil Recovery

ABU DHABI CCS (PHASE 1 BEING EMIRATES 
STEEL INDUSTRIES)

United Arab 
Emirates

Operational 2016 Iron and Steel Production 0.8 Enhanced Oil Recovery

SNOHVIT CO2 STORAGE Norway Operational 2008 Natural Gas Processing 0.7 Dedicated Geological Storage

© 2022 Global CCS Institute



Gorgon Carbon Capture and Storage

Source: Chevron Australia Pty Ltd.

• Injection into the Dupuy 
saline aquifer 2.5km 
below Barrow Island.

• Pressure management via 
water production and 
injection into overlying 
Barrow Group formation.

• 7 million tonnes injected since start-up 
in August 2019 to October 2022.

• Injection capacity of 4 Mtpa from the 
Gorgon LNG plant.

• Predicted lifespan of more than 40 years.



Moomba Carbon Capture and Storage

Source: Santos Ltd. 

• First phase operational in 2024 with injection rate of 1.7 
Mtpa from processing plant into depleted fields.

• 1.7 Mtpa represents approximately 7% of South Australia’s 
total emissions.

• Future phases target injection of 20 Mtpa from other 
industrial sources.

• Direct air capture trials planned at Moomba.
• Potential for low-carbon hydrogen production.



Cooper Basin CO2 EOR Potential

Source: Santos Ltd. 

• Cooper and Eromanga basins 
well suited to CO2 EOR.

• Deep reservoirs and light 
oil.

• Co-located with high CO2 gas 
fields.

• Report published on 
department website analysing 
oil miscibility with CO2.

https://www.energymining.sa.gov.au/__data/assets/pdf_file/0003/695640/CO2_EOR_in_South_Australia_-_Final_Report.pdf


Australian Policies

• CCS eligible for Australian Carbon Credit Units (ACCUs) from 1 October 2021.

Clean Energy Regulator (2022), Australian Government



Australian Legislation

• The Australian Government developed 

regulatory guiding principles for CCS in 

2005.

• In 2022, jurisdictions including South 

Australia, Queensland, Victoria and 

offshore Commonwealth waters have 

legislation in place to licence and 

regulate CCUS, with other states and 

territories currently developing legislation.



Regulatory Framework

• Underground resources in Australia 

belong to the Crown.

• Objective/risk based regulatory 

framework.

1. Licensing 

2. Environmental assessment 

(including consultation)

3. Activity assessment and approval

• Adopt relevant international and 

national standards.



Monitoring and Verification

https://www.energymining.sa.gov.au/industry/energy-

resources/regulation/projects-of-public-interest/cooper-

basin-carbon-storage

• Demonstration of long term containment via a 
monitoring and verification plan that is project specific.

• Developed in accordance with recognised standards.
• Required for:

• Ongoing compliance.
• Closure and licence relinquishment.
• Federal Australian Carbon Credit Units (ACCUs).

https://www.energymining.sa.gov.au/industry/energy-resources/regulation/projects-of-public-interest/cooper-basin-carbon-storage


Conclusions

• Australia requires more rapid emission reductions to meet net-zero by 2050.

• CCUS will play an important role among a range of technologies that must to work 

together to meet 2°C scenarios.

• CCUS requires a step-change in growth to meet capacity required by IEA and IPCC 

net-zero scenarios.

• Australia contains the largest dedicated carbon storage project in the world (Gorgon) 

and by 2024 will also have the 3rd largest (Moomba).

• Australia will continue to enable CCUS through policy and leading practice regulation.
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• 68% electricity from renewable energy

• 22 wind farms, 3 solar farms

• World’s highest rooftop uptake per capita

• 4 grid scale batteries

• Australia’s largest hydrogen electrolyser

Renewable energy in SA



• South Australian 
Government’s hydrogen 
power plant commitment:

➢ $593 million in capital funding

➢ 250 MWe electrolyser

➢ 200 MW hydrogen fuelled 
power plant

➢ Hydrogen storage facility

➢ Operational by Dec 2025

• Hydrogen and Renewable 
Energy Generation Act in 
development.

Hydrogen in SA

https://www.energymining.sa.gov.au/__data/assets/pdf_file/0007/848446/Hydrogen-and-Renewable-Energy-Act-Issues-paper.pdf


Australian Emissions Targets

• On 8 September 2022 the 

Australian Government legislated

emissions reduction targets: 

• 43% below 2005 levels by 
2030

• Net-zero by 2050

• 2°C scenario requires a rapid 

reduction in emissions.

https://www.pm.gov.au/media/australia-legislates-emissions-reduction-targets


Global Emissions Reductions

IEA (2021), Net Zero by 2050, IEA, Paris



Global Energy Supply

IEA (2021), Net Zero by 2050, IEA, Paris



CCUS facilities worldwide

• Approximately 6x increase of 

proposed, under construction 

and operating CCUS facilities 

since 2017.

IEA (2021), Net Zero by 2050, IEA, Paris



Australian Policies

• Australian Carbon Credit Units (ACCUs) for CCS from 1 October 2021.

• IEA Referenced Australian Policies:

1. Carbon Capture, Use and Storage Development Fund

2. Clean hydrogen and carbon capture investment – discontinued

3. Federal government / South Australian Energy and Emissions 
Reduction Deal

https://www.cleanenergyregulator.gov.au/OSR/ANREU/types-of-emissions-units/australian-carbon-credit-units
https://www.iea.org/policies/13127-carbon-capture-use-and-storage-development-fund
https://www.iea.org/policies/13483-clean-hydrogen-and-carbon-capture-investment
https://www.iea.org/policies/13365-federal-government-south-australian-energy-and-emissions-reduction-deal

