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Climate Change Mitigation Climate Change Mitigation 
Activities Based on the OceanActivities Based on the Ocean

•• The capacity of the ocean to act as a storage The capacity of the ocean to act as a storage 
receptacle and absorb rising levels of carbon receptacle and absorb rising levels of carbon 
dioxide in the atmosphere has been the focus of dioxide in the atmosphere has been the focus of 
a number of activities to mitigate the adverse a number of activities to mitigate the adverse 
effects of climate change on the environment.effects of climate change on the environment.

•• These include:These include:
–– Offshore carbon capture and storageOffshore carbon capture and storage
–– Ocean fertilizationOcean fertilization



Likelihood  and Risks of Ocean Based Likelihood  and Risks of Ocean Based 
Climate Change Mitigation ActivitiesClimate Change Mitigation Activities

•• As the impacts of climate change begin to be As the impacts of climate change begin to be 
felt, States and policymakers are turning to felt, States and policymakers are turning to 
marine geomarine geo--engineering schemes as part of the engineering schemes as part of the 
solution.solution.

•• For this reason environmental impact For this reason environmental impact 
assessment frameworks for these types of assessment frameworks for these types of 
activity are growing in importance.activity are growing in importance.

•• Used irresponsibly, ocean based climate change Used irresponsibly, ocean based climate change 
mitigation activities could have catastrophic mitigation activities could have catastrophic 
consequences similar to climate change itself.consequences similar to climate change itself.



Sequestration of Carbon Dioxide in Sequestration of Carbon Dioxide in 
the Seabed or Water Columnthe Seabed or Water Column

•• One of the earliest climate change mitigation One of the earliest climate change mitigation 
schemes affecting the ocean involves permanent schemes affecting the ocean involves permanent 
sequestration of carbon dioxide emissions from sequestration of carbon dioxide emissions from 
large point sources such as fossil fuel fired large point sources such as fossil fuel fired 
power plants, steel works and fuel processing power plants, steel works and fuel processing 
plants into subplants into sub--seabed geological formations.seabed geological formations.

•• The process involves separating carbon dioxide The process involves separating carbon dioxide 
from flue gases and pressurising it for transport from flue gases and pressurising it for transport 
by pipeline or vessel to the subby pipeline or vessel to the sub--seabed storage seabed storage 
site site egeg depleted offshore oil and gas fields and depleted offshore oil and gas fields and 
deep subterranean and subdeep subterranean and sub--sea saline aquiferssea saline aquifers



Sequestration of Carbon Dioxide in Sequestration of Carbon Dioxide in 
the Seabed the Seabed 

•• The principal risk associated with carbon dioxide disposal The principal risk associated with carbon dioxide disposal 
in the subin the sub--seabed is the potential for leakage of carbon seabed is the potential for leakage of carbon 
dioxide and any other substances in the carbon dioxide dioxide and any other substances in the carbon dioxide 
stream such as heavy metals into the marine stream such as heavy metals into the marine 
environment either during transport to a storage site or environment either during transport to a storage site or 
after storage.after storage.

•• Considerable research has been undertaken by States Considerable research has been undertaken by States 
and corporations in developed countries to assess and and corporations in developed countries to assess and 
minimise the risks associated with subminimise the risks associated with sub--seabed seabed 
sequestration of carbon dioxide and this method of sequestration of carbon dioxide and this method of 
disposal is being implemented in a number of projects disposal is being implemented in a number of projects 
around the world.around the world.





Open Ocean FertilizationOpen Ocean Fertilization

•• The process of open ocean fertilization uses iron The process of open ocean fertilization uses iron 
and other micro nutrients to increase and other micro nutrients to increase 
phytoplankton growth in iron and other nutrient phytoplankton growth in iron and other nutrient 
deficient areas of the ocean in order to promote deficient areas of the ocean in order to promote 
further draw down of photosynthesised carbon further draw down of photosynthesised carbon 
into the deep ocean.into the deep ocean.

•• There are a variety of risks and uncertainties There are a variety of risks and uncertainties 
associated with open ocean fertilisation which associated with open ocean fertilisation which 
have excited concern among scientists and have excited concern among scientists and 
environmentalists.environmentalists.





Open Ocean FertilizationOpen Ocean Fertilization

•• The effects of stimulating phytoplankton growth The effects of stimulating phytoplankton growth 
on other marine organisms and ecosystems are on other marine organisms and ecosystems are 
poorly understood.poorly understood.

•• Increased phytoplankton growth may boost the Increased phytoplankton growth may boost the 
production of other greenhouse gases such as production of other greenhouse gases such as 
nitrous oxide neutralising the positive effects of nitrous oxide neutralising the positive effects of 
carbon dioxide drawdown and the sinking of carbon dioxide drawdown and the sinking of 
phytoplankton blooms into the deep ocean may phytoplankton blooms into the deep ocean may 
reduce oxygen levels at these depths with reduce oxygen levels at these depths with 
adverse consequences for fish and other marine adverse consequences for fish and other marine 
organisms.organisms.



Open Ocean FertilizationOpen Ocean Fertilization

•• The sustainability of this activity as a climate change The sustainability of this activity as a climate change 
mitigation option has also been called into question on mitigation option has also been called into question on 
the basis of the lengthy time frames and huge quantities the basis of the lengthy time frames and huge quantities 
of iron or other nutrients required for the process to of iron or other nutrients required for the process to 
have any positive effectshave any positive effects..

•• Notwithstanding the uncertainties and environmental Notwithstanding the uncertainties and environmental 
risks associated with open ocean fertilization, some risks associated with open ocean fertilization, some 
commercial ventures remain interested in the process commercial ventures remain interested in the process 
and have attracted investment for their operations.and have attracted investment for their operations.



Regulatory Framework for Climate Regulatory Framework for Climate 
Change Mitigation Activities in Marine Change Mitigation Activities in Marine 

AreasAreas

•• Part XII of the 1982 UN Convention on the Law Part XII of the 1982 UN Convention on the Law 
of the Sea (LOSC) imposes a general obligation of the Sea (LOSC) imposes a general obligation 
on States Parties to protect and preserve the on States Parties to protect and preserve the 
marine environment (Art. 192).marine environment (Art. 192).

•• States also have a duty to prevent, reduce and States also have a duty to prevent, reduce and 
control pollution of the marine environment from control pollution of the marine environment from 
any source including the release of toxic, any source including the release of toxic, 
harmful or noxious substancesharmful or noxious substances…….from land .from land 
based sources, from or through the atmosphere based sources, from or through the atmosphere 
or by dumping (Art.194(3))or by dumping (Art.194(3))



Regulatory Framework for Climate Change Regulatory Framework for Climate Change 

Mitigation Activities in Marine AreasMitigation Activities in Marine Areas

•• States have a positive duty to take measures to States have a positive duty to take measures to 
protect and preserve rare and fragile ecosystems protect and preserve rare and fragile ecosystems 
as well as the habitat of depleted, threatened or as well as the habitat of depleted, threatened or 
endangered species from marine pollution (Art. endangered species from marine pollution (Art. 
194(5) LOSC)194(5) LOSC)

•• Articles 204 and 206 of the LOSC require States Articles 204 and 206 of the LOSC require States 
to assess as far as practicable the potential to assess as far as practicable the potential 
effects of planned activities under their control effects of planned activities under their control 
which may cause substantial pollution or which may cause substantial pollution or 
significant and harmful changes to the marine significant and harmful changes to the marine 
environment.environment.



Regulatory Framework for Climate Change Regulatory Framework for Climate Change 
Mitigation Activities in Marine AreasMitigation Activities in Marine Areas

•• The LOSC recognises the role of competent international The LOSC recognises the role of competent international 
organisations such as the International Maritime organisations such as the International Maritime 
Organisation (IMO) and diplomatic conferences in Organisation (IMO) and diplomatic conferences in 
supplementing the Part XII framework on marine supplementing the Part XII framework on marine 
pollution control with regulatory instruments such as the pollution control with regulatory instruments such as the 
London Convention and its 1996 Protocol on dumping at London Convention and its 1996 Protocol on dumping at 
sea.sea.

•• Climate change mitigation activities in marine areas are Climate change mitigation activities in marine areas are 
also subject to international environmental law principles also subject to international environmental law principles 
including the precautionary approach (Principle 15 Rio including the precautionary approach (Principle 15 Rio 
Declaration, Oceans Chapter of Agenda 21), the Declaration, Oceans Chapter of Agenda 21), the 
obligation to conserve marine obligation to conserve marine biodiversity(CBDbiodiversity(CBD) and the ) and the 
duty to prevent duty to prevent transboundarytransboundary harm caused by activities harm caused by activities 
under States jurisdiction or control  (Principle 21 Rio under States jurisdiction or control  (Principle 21 Rio 
Declaration).Declaration).



Global Regulatory Framework for Offshore Global Regulatory Framework for Offshore 
Carbon Capture and StorageCarbon Capture and Storage

•• Where climate mitigation change activities involve the Where climate mitigation change activities involve the 
deliberate disposal of waste material at sea they may fall deliberate disposal of waste material at sea they may fall 
within the scope of the London Convention and its 1996 within the scope of the London Convention and its 1996 
Protocol.Protocol.

•• The London Convention applies to disposal of waste The London Convention applies to disposal of waste 
material in any area of the water column but not to material in any area of the water column but not to 
disposal of such material in the seabed.disposal of such material in the seabed.

•• Dumping of waste materials generated by industrial or Dumping of waste materials generated by industrial or 
processing operations into the water column has been processing operations into the water column has been 
prohibited under the London Convention since 1996 prohibited under the London Convention since 1996 
unless the particular material appears on a reverse list of unless the particular material appears on a reverse list of 
industrial wastes that can be dumped. Carbon dioxide industrial wastes that can be dumped. Carbon dioxide 
does not appear on this list and therefore its direct does not appear on this list and therefore its direct 
injection into the water column is prohibited under the injection into the water column is prohibited under the 
London Convention but not its injection into the seabed. London Convention but not its injection into the seabed. 



Global Regulatory Framework for Offshore Global Regulatory Framework for Offshore 
Carbon Capture and StorageCarbon Capture and Storage

•• The 1996 London Protocol was negotiated to replace the The 1996 London Protocol was negotiated to replace the 
London Convention but the two regimes are still London Convention but the two regimes are still 
operating in parallel.operating in parallel.

•• Dumping of waste or other matter at sea is prohibited Dumping of waste or other matter at sea is prohibited 
under the London Protocol except for materials listed in under the London Protocol except for materials listed in 
Annex I.Annex I.

•• Amendments to Annex I of the London Protocol Amendments to Annex I of the London Protocol 
permitting storage of carbon dioxide under the seabed permitting storage of carbon dioxide under the seabed 
were adopted on 2 Nov 2006 at the first meeting of the were adopted on 2 Nov 2006 at the first meeting of the 
London Protocol Contracting Parties.London Protocol Contracting Parties.



Global Regulatory Framework for Offshore Global Regulatory Framework for Offshore 
Carbon Capture and StorageCarbon Capture and Storage

•• The amendments have been supplemented by Specific The amendments have been supplemented by Specific 
Guidelines for Assessment of Carbon Dioxide Streams for Guidelines for Assessment of Carbon Dioxide Streams for 
Disposal into SubDisposal into Sub--seabed Geological Formations adopted seabed Geological Formations adopted 
by the Contracting Parties to the London Protocol at by the Contracting Parties to the London Protocol at 
their 2their 2ndnd meeting in November 2007.meeting in November 2007.

•• The Specific Guidelines take a precautionary approach to The Specific Guidelines take a precautionary approach to 
the subthe sub--seabed sequestration process requiring Parties seabed sequestration process requiring Parties 
under whose jurisdiction or control such activities are under whose jurisdiction or control such activities are 
conducted to issue a permit for their disposal subject to conducted to issue a permit for their disposal subject to 
stringent conditions.stringent conditions.



Australian Regulatory Framework for Australian Regulatory Framework for 
Offshore Carbon Capture and StorageOffshore Carbon Capture and Storage

•• The Offshore Petroleum Amendment (Greenhouse Gas The Offshore Petroleum Amendment (Greenhouse Gas 
Storage) Act 2008 aims to provide certainty for Storage) Act 2008 aims to provide certainty for 
operators regarding access and title to offshore operators regarding access and title to offshore 
greenhouse gas storage formations while also ensuring greenhouse gas storage formations while also ensuring 
storage is safe and secure.storage is safe and secure.

•• Actual greenhouse gas injection will be regulated  Actual greenhouse gas injection will be regulated  
through an injection licence requiring a comprehensive through an injection licence requiring a comprehensive 
site plan.site plan.



Australian Regulatory Framework for Australian Regulatory Framework for 
Offshore Carbon Capture and StorageOffshore Carbon Capture and Storage

•• At the end of an injection siteAt the end of an injection site’’s life, decommissioning s life, decommissioning 
reports must be submitted to the appropriate Minister reports must be submitted to the appropriate Minister 
together with suggestions for monitoring, measurement together with suggestions for monitoring, measurement 
and verification.and verification.

•• The holder of a licence will not be free of statutory The holder of a licence will not be free of statutory 
liability until a site closing certificate has been issued.liability until a site closing certificate has been issued.



Australian Regulatory Framework for Australian Regulatory Framework for 
Offshore Carbon Capture and StorageOffshore Carbon Capture and Storage

•• Requirement for site closing certificate includes a Requirement for site closing certificate includes a 
thorough assessment of migratory behaviour of the thorough assessment of migratory behaviour of the 
injected greenhouse gas.injected greenhouse gas.

•• As a result of amendments to the Bill in the Senate, the As a result of amendments to the Bill in the Senate, the 
Act contains a provision on transfer of long term liability Act contains a provision on transfer of long term liability 
from the operator to the Government at the end of a from the operator to the Government at the end of a 
closure assurance period which is to be a minimum of 15 closure assurance period which is to be a minimum of 15 
years.years.

•• The Act includes a 20 year sunset period on the The Act includes a 20 year sunset period on the 
proponentproponent’’s liability for damagess liability for damages..



UK Regulatory Framework for Offshore UK Regulatory Framework for Offshore 
Carbon Capture and StorageCarbon Capture and Storage

•• The Energy Act (2008) introduces a licensing system for  The Energy Act (2008) introduces a licensing system for  
the offshore storage aspect of carbon capture and the offshore storage aspect of carbon capture and 
storage.storage.

•• The Act asserts the right of the Crown to an exclusive The Act asserts the right of the Crown to an exclusive 
economic zone for the storing of gas.economic zone for the storing of gas.

•• The Government may also designate gas importation The Government may also designate gas importation 
and storage zones within the EEZ.and storage zones within the EEZ.

•• For operators seeking to undertake CCS activities within For operators seeking to undertake CCS activities within 
the newly designated EEZ, a lease from the Crown the newly designated EEZ, a lease from the Crown 
estate and rental payment will be required.estate and rental payment will be required.



UK Regulatory Framework for Offshore UK Regulatory Framework for Offshore 

Carbon Capture and StorageCarbon Capture and Storage

•• Activities relating to the storage of carbon dioxide with a Activities relating to the storage of carbon dioxide with a 
view to its permanent disposal will require a licence from view to its permanent disposal will require a licence from 
the Secretary of State or the Scottish Ministers the Secretary of State or the Scottish Ministers 
depending upon the location of the proposed activity.depending upon the location of the proposed activity.

•• When granting a licence the issuing authority may attach When granting a licence the issuing authority may attach 
conditions including financial security in respect of future conditions including financial security in respect of future 
obligations as well as obligations between the closure of obligations as well as obligations between the closure of 
an installation and the termination of a licence.an installation and the termination of a licence.



Emerging Regulatory Framework For Ocean Emerging Regulatory Framework For Ocean 
FertilisationFertilisation

•• The London Protocol Contracting Parties expressed the The London Protocol Contracting Parties expressed the 
view at their Second Consultative meeting in November view at their Second Consultative meeting in November 
2007 that knowledge about the effectiveness and 2007 that knowledge about the effectiveness and 
potential environmental impacts of open ocean potential environmental impacts of open ocean 
fertilisation was currently insufficient to justify large fertilisation was currently insufficient to justify large 
scale projects and that these could have a negative scale projects and that these could have a negative 
impact on the marine environment and human health.impact on the marine environment and human health.

•• They also agreed that open ocean fertilisation falls within They also agreed that open ocean fertilisation falls within 
their regulatory competence and that they would further their regulatory competence and that they would further 
study this issue from scientific and legal perspectives.study this issue from scientific and legal perspectives.



Emerging Regulatory Framework for Ocean Emerging Regulatory Framework for Ocean 
FertilisationFertilisation

•• Guidelines for assessing the impact of ocean fertilization Guidelines for assessing the impact of ocean fertilization 
on the marine environment are being developed by the on the marine environment are being developed by the 
Scientific Councils of the London Convention and Scientific Councils of the London Convention and 
Protocol.Protocol.

•• The draft assessment framework for ocean fertilization The draft assessment framework for ocean fertilization 
takes a risk analysis approach to the decision to approve takes a risk analysis approach to the decision to approve 
ocean fertilization experiments as legitimate scientific ocean fertilization experiments as legitimate scientific 
research.research.



Emerging Regulatory Framework for Ocean Emerging Regulatory Framework for Ocean 
FertilisationFertilisation

•• The draft assessment framework provides in The draft assessment framework provides in parapara 9.1 9.1 
that a decision to approve ocean fertilization and to that a decision to approve ocean fertilization and to 
determine that it is legitimate scientific research which is determine that it is legitimate scientific research which is 
not contrary to the aims of the London Convention and not contrary to the aims of the London Convention and 
Protocol should only be made if all earlier steps of the Protocol should only be made if all earlier steps of the 
Framework have been successfully completed.Framework have been successfully completed.

•• The approval should ensure that the scientific objectives The approval should ensure that the scientific objectives 
of the experiment can be met and that, as far as of the experiment can be met and that, as far as 
practicable, environmental disturbance and detriment practicable, environmental disturbance and detriment 
are minimized and benefits maximised.are minimized and benefits maximised.



Emerging Regulatory Framework for Ocean Emerging Regulatory Framework for Ocean 
FertilisationFertilisation

•• The proponent of an ocean fertilisation experiment must The proponent of an ocean fertilisation experiment must 
prepare an impact hypothesis which forms the basis for prepare an impact hypothesis which forms the basis for 
impact monitoring.impact monitoring.

•• Monitoring programmes are designed to verify that Monitoring programmes are designed to verify that 
assumptions made during the approval and site selection assumptions made during the approval and site selection 
process were correct and sufficient to protect the process were correct and sufficient to protect the 
environment and human health.environment and human health.



Strengthening Environmental Regulation of Strengthening Environmental Regulation of 
Climate Change Mitigation Activities in Climate Change Mitigation Activities in 

Offshore AreasOffshore Areas

•• In marine areas within national jurisdiction, the In marine areas within national jurisdiction, the 
environmental regulation  of climate change mitigation environmental regulation  of climate change mitigation 
activities and the prevention of adverse impacts on the activities and the prevention of adverse impacts on the 
marine environment will depend on the strength and marine environment will depend on the strength and 
scope of national environmental impact assessment scope of national environmental impact assessment 
processesprocesses

•• In developing countries, implementation of regulatory In developing countries, implementation of regulatory 
frameworks for environmental protection of marine areas frameworks for environmental protection of marine areas 
within national jurisdiction has been variable.within national jurisdiction has been variable.



Environmental Regulation of Climate Change Environmental Regulation of Climate Change 
Mitigation Activities in Marine Areas Beyond Mitigation Activities in Marine Areas Beyond 

National JurisdictionNational Jurisdiction

•• While ocean based climate change mitigation activities While ocean based climate change mitigation activities 
may be subject to national environmental impact may be subject to national environmental impact 
assessment processes if carried out in marine areas assessment processes if carried out in marine areas 
within national jurisdiction, there are usually no within national jurisdiction, there are usually no 
comparable EIA processes for these activities when they comparable EIA processes for these activities when they 
are undertaken beyond national jurisdiction.are undertaken beyond national jurisdiction.

•• In marine areas beyond national jurisdiction (high seas In marine areas beyond national jurisdiction (high seas 
and deep seabed beyond national jurisdiction)  the and deep seabed beyond national jurisdiction)  the 
London Protocol Parties decision on subLondon Protocol Parties decision on sub--seabed seabed 
sequestration of CO2 and the Specific Guidelines on this sequestration of CO2 and the Specific Guidelines on this 
represent the only environmental protection regulations represent the only environmental protection regulations 
applicable to flag States engaging in climate change applicable to flag States engaging in climate change 
mitigation activities in these areas.mitigation activities in these areas.



Environmental Regulation of Climate Change Environmental Regulation of Climate Change 
Mitigation Activities in Marine Areas Beyond Mitigation Activities in Marine Areas Beyond 

National JurisdictionNational Jurisdiction

•• There is no global body to assess the environmental There is no global body to assess the environmental 
impacts of new and emerging climate change mitigation impacts of new and emerging climate change mitigation 
activities and to recommend the implementation of activities and to recommend the implementation of 
relevant environmental safeguards by their proponents.relevant environmental safeguards by their proponents.

•• Discussions in UN Informal Oceans Process and the UN Discussions in UN Informal Oceans Process and the UN 
Working Group on the conservation of high seas Working Group on the conservation of high seas 
biodiversity have been exploring options for a more biodiversity have been exploring options for a more 
integrated and cross sectoral environmental protection integrated and cross sectoral environmental protection 
regime which would provide principles and mechanisms regime which would provide principles and mechanisms 
to assess new and emerging uses of these areas such as to assess new and emerging uses of these areas such as 
climate change mitigation activitiesclimate change mitigation activities



ConclusionsConclusions
•• The urgency and lack of regulation associated with The urgency and lack of regulation associated with 

climate change mitigation activities in marine areas climate change mitigation activities in marine areas 
poses actual and potential threats to the coastal open poses actual and potential threats to the coastal open 
ocean and deep sea environments and the conservation ocean and deep sea environments and the conservation 
of their biodiversity.of their biodiversity.

•• The interdependence of these components of the marine The interdependence of these components of the marine 
environment underscores the need for legal and environment underscores the need for legal and 
institutional arrangements which allow for integrated institutional arrangements which allow for integrated 
protection of the marine environment within and beyond protection of the marine environment within and beyond 
national jurisdiction.national jurisdiction.

•• Enhanced protection of the marine environment within Enhanced protection of the marine environment within 
and beyond national jurisdiction is dependent on the and beyond national jurisdiction is dependent on the 
creation of more comprehensive and rigorous EIA creation of more comprehensive and rigorous EIA 
systems for proposed activities launched in offshore systems for proposed activities launched in offshore 
marine areas with the potential for adverse impacts on marine areas with the potential for adverse impacts on 
the marine environment.the marine environment.
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