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Presentation outline

• Snapshot: CCS in Australia

• Australian context

• Australia’s National Action List 

• CSIRO – technical development of 
the National Action List

• Looking forward - National Action 
List
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Snapshot: CCS in Australia

Australia’s basins ranked for CO2 storage potential (National Carbon Mapping 
and Infrastructure Plan, 2009, Figure 18)

Australia’s operational CCS project and developing offshore CCS projects
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Australian context

International Agreements

• The London Protocol

National Law
• Environment Protection (Sea Dumping) 

Act 1981

• Environment Protection and Biodiversity 
Conservation Act 1999 

• Offshore Petroleum and Greenhouse 
Gas Storage Act 2006 
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National Action List (NAL) requirements

NAL
Requirements

London Protocol

2012 Specific 
Guidelines

2006 Risk Assessment 
and Management 

Framework
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Development
Commonwealth Scientific and 

Industrial Research 
Organisation (CSIRO)

NAL
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Australia’s National Action List

Interim NAL for CCS
• sets out a list of specified substances for which 

the waste would need to be screened

• sets an upper-limit threshold for each substance

• is available on our department’s website 
www.dcceew.gov.au

NAL for CCS
• may specify a lower-level substance 

concentration, below which there is little 
concern

• consider more types of capture scenarios
Cover – Interim National Action List for offshore 
carbon dioxide sequestration

6

Department website
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Carbon Capture and Storage Value Chain
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Traditional CCS concept Current concepts

Prosjektlab & Bellona. (Shao & Stangeland 2009)
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Defining upper-limits for the Interim NAL

• Tracking CO2 and Incidental Associated 
Substances through the value chain

• Benchmarking against ISO transport 
standards and CCS project CO2 
specifications

• Comparison with Human Health Short Term 
Exposure Limits (STELs)

• Measurement

• Interim NAL construction
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Tracking Incidental Associated Substances
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Combustion and industrial processes CO2 streams

• Australian energy and industry focus

• Combustion

• Coal, gas biomass and waste

• Industrial processes

• Cement/lime 

• Metal smelters

• Chemicals

• Ammonia and fertiliser production
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Tracking Incidental Associated Substances
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CO2 capture and conditioning

• Preconditioning 

• Removal of compounds such as NOX SOX Hg

• Amine-based CO2 capture

• Postconditioning 

• Dehydration, amine removal

Incidental Associated Substances are removed 
during capture and conditioning

Collated CO2 contaminants from industrial sectors 
flue gas and CO2 product streams

Zapantis 2020

Tracking Incidental Associated Substances
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Concentrations of impurities in dried CO2

• Concentrations of Incidental Associated 
Substances in dried CO2 (post capture and 
purification) 

• Ranges of Incidental Associated Substance 
concentrations in CO2 streams

Constituent Concentrations from combustion of 

thermal coal (%)

Concentrations from combustion of 

gas (%)
Carbon Dioxide 

(CO2)

98.84 – 99.97 98.78 – 99.97

Carbon 

Monoxide (CO)

0.001 – 0.04        (10 – 400 ppm) <DL - 0.0050            (<DL - 50 ppm) 

Nitrogen (N2) 0.01 – 0.9            (100 – 9,000 ppm) 0.01 – 0.9                (100 – 9,000 ppm)
Argon (Ar) 0.01 – 0.15          (100 – 1,500 ppm) 0.01 – 0.15              (100 – 1,500 ppm)
Oxygen (O2) 0.01 – 0.03          (100 – 300 ppm) 0.01 – 0.03             (100 – 300 ppm)

Sulphur Dioxide 

(SO2)

0.001 – 0.01        (10  – 100 ppm) 0.001 – 0.01          (10 – 100 ppm)

Nitrogen Oxides 

(NOx)

<DL – 0.01           (<DL – 100  ppm) <DL - 0.01               (<DL - 100  ppm)

Hydrogen (H2) <DL – 0.002         (<DL – 20 ppm) <DL – 0.01              (<DL – 100 ppm)
Hydrogen 

Sulphide (H2S)

<DL – 0.01           (<DL – 100 ppm) <DL – 0.01              (<DL – 100 ppm)

Water (H2O) 0.001 – 0.06        (10 – 600 ppm) 0.001 – 0.06          (10 – 600 ppm)

Methane (CH4) <DL – 0.01           (<DL – 100 ppm) <DL – 0.01             (<DL – 100 ppm)

Ammonia (NH3) <DL – 0.005         (<DL – 50 ppm) <DL – 0.005           (<DL – 50 ppm)
Methanol 

(CH3OH)

<DL – 0.02           (<DL – 200 ppm) <DL – 0.02             (<DL – 200 ppm)

Sourced from Wang et al., 2011a; Metz et al., 2005

DL indicates ‘lower than detection limit’ of analytical method used for determination, this does not 
however mean that the compounds are not present. 
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Composition from industries pre- and post-
capture
• Concentration ranges of Incidental 

Associated Substances in CO2 streams 
pre- and post-capture

• Collated for the range of industrial and 
combustion CO2 sources

12Development of Australia’s National Action List | 18 April 2024



Benchmarking against CO2 specifications

• ISO 27913

• CCS projects

• Sleipner

• Hynet 

• Weyburn 

• Acorn and related Scottish cluster projects

• Northern Territory low emission hub

• Northern Lights

• Porthos Project

• DeepC Store 
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Capture and CO2 specifications comparison
• Comparison of CO2 stream pre and post 

capture with CO2 specifications 

• Shows many specifications are in line with 
expected post capture composition

• However there are exceptions 
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Short Term Exposure Limits (STELs)
Assessing the risk of CO2 stream contaminants

• Contaminant toxicity

• Pathway to harm

• Risks to workers

• Risks to the environment

• Use of screening levels

Considerations of 
CO2 phase
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Measurement

Review of CO2 stream monitoring approaches

• Inline measurement methods 

• Offline measurement methods

• Mobile methods and instruments

• Laboratory based techniques

Further method development required

https://www.sulzer.com/en/
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Interim NAL
• CO2 Streams for storage to comprise 

>95% CO2

• STELs with safety factor included used 
to define upper limits of Incidental 
Associated Substances 

• Incidental Associated Substances 
without STELs are included that relate 
to: 

• Infrastructure integrity

• Subsurface reactivity

• Efficiency
Interim NAL

Adjustments will occur where 
required for offshore CCS NAL 
release 
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Excerpt of interim NAL
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Looking forward – National Action List

Literature review Consultation
Release offshore 

CCS NAL

Develop offshore 
CCS NAL Draft

Finalise offshore 
CCS NAL
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dcceew
gov.au

Contact us
Heather Agnew
Director, Sea Dumping
heather.agnew@dcceew.gov.au

Dr Andrew Ross
Senior Principal Research Scientist
andrew.ross@csiro.au

Dr Linda Stalker
Senior Principal Research Scientist
linda.stalker@csiro.au

Department websiteInterim National Action List
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