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Abstract: ‘Offshore CO2 storage’ refers to the injection of liquefied CO2 into deep geological formations beneath the seabed (e.g. depleted oil and gas reservoirs, and deep saline aquifers) for the purpose of storing it there on a permanent basis. The storage in this manner of captured CO2 emissions from industrial installations and power plants has attracted considerable scientific and technical interest as a potential mitigation response to climate change. A key issue facing policymakers in several countries is how to reconcile the development of offshore CO2 storage with other competing – and potentially conflicting – uses of the marine environment. With a view to informing policy responses to this issue, the present paper undertakes a case study of legal and policy frameworks concerning offshore CO2 storage in United Kingdom. The paper identifies key design features of the United Kingdom’s framework for marine permitting and spatial planning, appraising the extent to which they enable orderly deployment of offshore CO2 storage technology. 
 
1. Introduction
‘Offshore CO2 storage’ refers to the injection of liquefied CO2 into deep geological formations beneath the seabed (e.g. depleted oil and gas reservoirs, and deep saline aquifers) for the purpose of storing it there on a permanent basis.[footnoteRef:1] The storage in this manner of captured CO2 emissions from industrial installations and power plants has attracted considerable scientific and technical interest as a potential mitigation response to climate change.[footnoteRef:2] Carbon capture, transport and storage (CCS) is politically well-favoured in several countries and is a prominent feature of several national, regional and international climate-related policy strategies.[footnoteRef:3] It has also attracted vehement criticism, in particular from locally-based community activists and certain environmental NGOs.[footnoteRef:4] Proponents of CCS commonly cite the technology’s potential to reduce net CO2 emissions arising from fossil fuel combustion,[footnoteRef:5] which for several decades is likely to remain the primary means of meeting global energy demand.[footnoteRef:6] Criticisms of CCS commonly emphasise the: technical feasibility and economic costs of developing the technology; potential of CCS to maintain and encourage unsustainable consumption of fossil fuels; in addition to associated health, safety and environmental risks (e.g. the risk of environmental damage caused by leakage of captured CO2 from storage sites).[footnoteRef:7]   [1:  Schrag DP. Storage of Carbon Dioxide in Offshore Sediments. Science 2009; 325: 1658-59.]  [2:  See IPCC. Special Report on Carbon Dioxide Capture and Storage. Cambridge: Cambridge University Press; 2005.]  [3:  See IEA, Global CCS Institute. Tracking Progress in Carbon Capture and Storage; April 2012. Accessed online at <http://www.iea.org/publications/>.]  [4:  Markusson N, Shackley S, Evar B. The Social Dynamics of Carbon Capture and Storage. Oxford/New York: Routledge; 2012.]  [5:  See for example Chu S. Carbon Capture and Sequestration. Science 2009; 325: 1599.]  [6:  IEA. World Energy Outlook 2011. Paris: OECD/IEA; 2011.]  [7:  Markusson N, Shackley S, Evar B. The Social Dynamics of Carbon Capture and Storage. Oxford/New York: Routledge; 2012. ] 

Notwithstanding such criticism, in several countries there remains an ongoing political commitment to support development of offshore CO2 storage as part of a broader goal to reduce CO2 emissions through commercial deployment of CCS. The UK Government has for example announced GBP 1 billion of capital funding to support commercial-scale CCS demonstration projects with a view to enabling commercial deployment of the technology ‘in the 2020s’.[footnoteRef:8] [8:  UK Department of Energy and Climate Change. CCS Roadmap: Supporting deployment of Carbon Capture and Storage in the UK. April 2012. Available at <http://www.decc.gov.uk/assets/decc/11/cutting-emissions/carbon-capture-storage/4899-the-ccs-roadmap.pdf>. A share of funding support (total >EUR 1 billion) will also potentially be provided by the European Union to specific CCS demonstration projects, based on a competitve evaluation of proposed projects across the EU member States: see <http://ec.europa.eu/clima/funding/ner300/index_en.htm>.] 

One key issue facing policymakers in the UK and other interested countries is how to reconcile the planned development of offshore CO2 storage with other competing – and potentially conflicting – uses of the marine environment. With a view to informing policy responses to this issue, the present paper undertakes a case study of legal and policy frameworks concerning offshore CO2 storage in United Kingdom (UK).[footnoteRef:9] In particular, the paper identifies key design features of the UK’s framework for marine spatial planning, appraising the extent to which they enable orderly deployment of offshore CO2 storage technology. [9:  For the purposes of this paper the term ‘United Kingdom’ is used narrowly, excluding the 14 British Overseas Territories and Crown Dependencies (Jersey, Guernsey and the Isle of Man).] 

The remainder of the paper is organised as follows: Section 2 contains contextual information – it outlines relevant spatial and functional characteristics of the UK’s offshore jurisdiction, and briefly examines the legal basis for offshore CO2 storage under international and European law. Section 3 identifies key design features of the UK Marine and Coastal Access Act 2009 (MCAA), Energy Act 2008, Petroleum Act 1998, Crown Estate Act 1961 and associated relevant policy measures. Section 4 identifies specific aspects of the UK’s framework for marine permitting and spatial planning that enable, and potentially undermine, orderly deployment of offshore CO2 storage technology.
2. Offshore jurisdiction of the UK and legal basis for offshore CO2 storage
2.1 Designated maritime zones
The UK acceded to the 1982 Law of the Sea Convention (LOSC)[footnoteRef:10] on 25 July 1997[footnoteRef:11] and has designated maritime zones of national jurisdiction that correspond generally to the requirements set out in that Convention.[footnoteRef:12] The Territorial Sea Act 1987 and associated Statutory Instruments establish a territorial sea that extends 12 nautical miles seaward from the designated UK baseline, apart from in the Straits of Dover where the seaward limit follows the course of a maritime boundary between the UK and France.[footnoteRef:13] Statutory Instruments issued under the Continental Shelf Act 1964 designate areas beyond the territorial sea within which the UK Government may exercise ‘any rights exercisable by the United Kingdom … with respect to the sea bed and subsoil and their natural resources’.[footnoteRef:14] In most locations, the seaward limits of these continental shelf areas are defined pursuant to bilateral maritime boundary agreements between the UK and: Belgium, Denmark, France, Germany, Ireland, the Netherlands and Norway.[footnoteRef:15] Designated continental shelf areas in the Celtic Sea, Bay of Biscay, and Hatton Rockall area of the Northeast Atlantic extend more than 200 nautical miles from baseline, and overlap partially with continental shelf areas declared by neighbouring States (i.e. Denmark and Iceland in Hatton Rockall area; France, Ireland and Spain in the Celtic Sea and Bay of Biscay).[footnoteRef:16] The Marine and Coastal Access Act 2009 provides for the designation of an exclusive economic zone (EEZ) in which UK may exercise the package of rights recognised in LOSC Part V (concerning the EEZ).[footnoteRef:17] The UK Government has not yet designated an EEZ, but has announced its intention to do so following final determination of the boundaries of the zone and negotiations with neighbouring States.[footnoteRef:18] At present the UK adopts a sectorally fragmented approach to enabling the exercise, under domestic law, of the EEZ rights recognised in LOSC Part V: The UK Government has designated several overlaying maritime zones that each extend beyond the territorial sea up to a maximum of 200 nautical miles from baseline. In each of these zones the UK exercises a functional subset of its EEZ rights. The relevant zones (and corresponding enabling legislation) are the: area within British Fishery Limits (Fishery Limits Act 1976 section 1); Renewable Energy Zone (Energy Act 2004 section 84); Pollution Zone (The Merchant Shipping (Prevention of Pollution) (Law of the Sea Convention) Order 1996 article 2); Gas Importation and Storage Zone (Energy Act 2008 section 1). [10:  United Nations Convention on the Law of the Sea, 1833 UNTS 3, opened for signature 10 December 1982, entered into force 1994.]  [11:  Anderson DH. British Accession to the UN Convention on the Law of the Sea. International and Comparative Law Quarterly 1997; 46: 761-786.]  [12:  The total area covered by these zones is hereafter referred to as ‘UK waters’.]  [13:  Agreement between the Government of the French Republic and the Government of the United Kingdom of Great Britain and Northern Ireland relating to the delimitation of the territorial sea in the Straits of Dover, signed 2 November 1988, entered into force 6 April 1989.]  [14:  Continental Shelf Act 1964 (United Kingdom) section 1(1).]  [15:  Prescot V, Schofield C. The Maritime Political Boundaries of the World. The Hague: Martinus Nijhoff/Brill; 2nd edition 2004.]  [16:  The LOSC employs a complex set of requirements to determine the outer limits of a coastal State’s continental shelf (see LOSC Part VI and Annex II). In order to establish a continental shelf limit that is located more than 200 nautical miles from baseline, LOSC States Parties are required to submit information to the Commission on the Limits of the Continental Shelf (CLCS), which considers the information and makes recommendations as to the relevant limit. Responding to a joint submission of Ireland, France, Spain and the UK, the CLCS has issued a recommendation concerning the outer limits of the continental shelf in the Celtic Sea and Bay of Biscay (see <http://www.un.org/Depts/los/clcs_new/clcs_home.htm>). At the time of writing, the Commission has yet to issue a recommendation responding to the UK's submission concerning the Hatton Rockall area.   ]  [17:  MCAA 2009 Part 2 section 41.]  [18:  MCAA 2009 Explanatory Notes. Accessed online at <http://www.legislation.gov.uk/ukpga/2009/23/notes/contents>.] 

2.2 Devolved jurisdiction within maritime zones
In several locations and for certain matters, the offshore jurisdiction of the United Kingdom has been devolved to the constituent countries of Northern Ireland, Scotland and Wales. The devolution of jurisdiction to these entities is complex, and will not be analysed comprehensively in this paper. For the present purposes it is however relevant to note the following: Scotland, Northern Ireland and Wales are allocated, respectively, certain devolved functions within defined maritime zones (the ‘Scottish Zone’, ‘Northern Ireland Zone’ and ‘Welsh Zone’).[footnoteRef:19] Each of these zones is subdivided into an ‘inshore region’ (the waters of each zone enclosed by territorial sea limits) and ‘offshore region’ (the waters of each zone located beyond the territorial sea and enclosed by British Fishery Limits).[footnoteRef:20] Within each of these subzones, different components of the UK’s maritime jurisdiction are devolved to the relevant constituent country. Specific examples of devolved jurisdiction concerning marine spatial planning and offshore CO2 storage are discussed in Sections 3 and 4 of this paper. [19:  Scotland Act 1998 section 126. Northern Ireland Act 1998 section 98. Government of Wales Act 2006 section 158.]  [20:  MCAA Part 11 section 322, which also, for planning purposes, subdivides English waters into an inshore and offshore region.] 

2.3 Legal basis for offshore CO2 storage under international and European law
Under international law, the UK has a clear (though not unqualified) conventional entitlement to regulate offshore CO2 storage within its designated maritime zones. Within the UK’s territorial sea, this entitlement flows from the recognition in LOSC article 2 of coastal State sovereignty over that zone. In relation to the EEZ and continental shelf, the entitlement to regulate offshore CO2 storage flows from the recognition in the LOSC of certain sovereign rights and exclusive jurisdictional competencies within those zones. Concerning the EEZ, LOSC article 56 provides that a coastal State has: 
‘sovereign rights for the purpose of exploring and exploiting, conserving and managing the natural resources, whether living or non-living, of the waters superjacent to the seabed and of the seabed and its subsoil, and with regard to other activities for the economic exploitation and exploration of the zone, such as the production of energy from the water, currents and winds’.[footnoteRef:21]  [21:  LOSC article 56(1)(a).] 

LOSC article 56 (as supplemented by other relevant provisions of the Convention) also specifically recognises the exclusive jurisdiction of a coastal State within the EEZ with regard to: ‘(i) the establishment and use of artificial islands, installations and structures; (ii) marine scientific research; (iii) the protection and preservation of the marine environment …’.[footnoteRef:22] Concerning the continental shelf, LOSC article 77 permits a coastal State to exercise ‘sovereign rights for the purpose of exploring it and exploiting its natural resources.’[footnoteRef:23] This broad provision is supplemented by specific entitlements to exercise jurisdiction in relation to submarine cables and pipelines (LOSC article 79); artificial islands, installations and structures (LOSC article 80); and drilling (LOSC article 81) on the continental shelf. The conferrals of sovereign rights and jurisdiction mentioned above cover all activities associated with offshore CO2 storage, including: marine scientific research to identify geological sites suitable for CO2 storage; construction of pipelines to transport CO2 to the storage site; and injection of liquefied CO2 into deep geological formations beneath the seabed (e.g. depleted oil and gas reservoirs, and deep saline aquifers) for the purpose of storing it there on a permanent basis. [22:  LOSC article 56(1)(b).]  [23:  LOSC article 77(1).] 

The UK is party to several international instruments that prescribe to varying degrees the manner in which offshore CO2 storage is to be regulated in UK waters. The key instruments in this context are: (1) 1972 London Dumping Convention,[footnoteRef:24] as amended by the 1996 London Protocol;[footnoteRef:25] (2) 1992 OSPAR Convention[footnoteRef:26] for the protection of the marine environment of the North East Atlantic; and (3) the 2009 EC Directive on geological storage of carbon dioxide (EU CCS Directive),[footnoteRef:27] which applies to the UK as a consequence of its membership of the European Union. [24:  Convention on the Prevention of Marine Pollution by Dumping of Wastes and other Matter (London) 11 International Legal Materials (1972) 1294. In force 30 August 1975.]  [25:  Protocol to the London Convention, 36 International Legal Materials (1997)7. In force 24 March 2006.]  [26:  Convention on the Protection of the Marine Environment of the North East Atlantic (Paris) 32 International Legal Materials (1992). In force 25 March 1998. ]  [27:  European Parliament and Council Directive 2009/31/EC of 5 June 2009 on the geological storage of carbon dioxide (2009) OJ L140/114.] 

The 1972 London Dumping Convention and subsequent Protocol establish a framework for managing the dumping of wastes and other matter at sea.[footnoteRef:28] The definition of ‘dumping’ in the 1996 London Protocol includes ‘any storage of wastes or other matter in the seabed or subsoil thereof from vessels, aircraft, platforms or other man-made structures at sea’.[footnoteRef:29] ‘Wastes and other matter’ are broadly defined as ‘material and substance of any kind, form or description’.[footnoteRef:30] The Protocol prohibits the dumping at sea of all substances except for those listed in its Annex 1. For the listed substances, a permit must be granted in accordance with detailed conditions set out in Annex 2 and associated guidelines.[footnoteRef:31] Following amendments agreed in November 2006, ‘CO2 streams’ are included in Annex 1, and may be disposed of provided that (1) the disposal is into a sub-seabed geological formation;[footnoteRef:32] (2) the stream consists overwhelmingly CO2; and (3) no wastes or other matter are added for the purpose of their disposal.[footnoteRef:33] [28:  See generally Rothwell DR, Stephens T. The International Law of the Sea. Oxford/Portland OR: Hart; 2010. ]  [29:  London Protocol article 1(4.1)(3).]  [30:  London Protocol article 1(8).]  [31:  Under this Annex, prior consideration must be given to: (i) waste reduction and prevention strategies (ii) alternative waste management options (iii) adequate waste characterisation (iv) site selection (v) potential effects and (vi) monitoring techniques as a condition for a Party to be granted the permit. Two sets of guidelines are applicable: (a) a Risk Assessment and Management Framework for CO2 sequestration in sub-seabed geological structures (RAMF), which includes criteria for site selection, risk assessment and management, and monitoring; and (b) Specific Guidelines for assessment of carbon dioxide streams for disposal into the sub-seabed geological formations, which represent a benchmark for national authorities in reviewing applications for dumping and ensuring that they are consistent with the Convention and the Protocol.]  [32:  Accordingly, disposal in the water column is to be considered prohibited: Redgwell C. International Legal Responses to the Challenges of a Lower-Carbon Future: Climate Change, Carbon Capture and Storage, and Biofuels. In Zillman DN et al. Beyond the Carbon Economy: Energy Law in Transition. Oxford: OUP; 2008.]  [33:  Report of the 28th Consultative Meeting of the Contracting Parties to the London Convention and the 1st Meeting of Contracting Parties to the London Protocol (IMO Document LC 28/15, 30 October-3 November 2006), Annex 6:  “Resolution LP. 1(1) on the amendment to include CO2 sequestration in the sub-seabed geological formations in Annex 1 to the London Protocol”. Note also that a 2009 amendment to the 1996 London Protocol (not yet in force) is designed to permit – subject to various conditions including the presence of an agreement/arrangement between the relevant States – the transboundary transport of CO2 for the purpose of storage in the sub-seabed: See Resolution LP. 3(4) on the Amendment to Article 6 of the London Protocol (30 October 2009). Until it enters into force, transboundary CO2 transport for storage remains prohibited by the 1996 London Protocol.] 

The 1992 OSPAR Convention establishes a framework for managing the marine environment of the North East Atlantic region (excluding the Baltic and Mediterranen Seas).[footnoteRef:34] The Convention requires its Parties, inter alia, to ‘take all possible steps to prevent and eliminate pollution’ and ‘take the necessary measures to protected the maritime area against the adverse effects of human activities so as to safeguard human health and to conserve marine ecosystems…’[footnoteRef:35] It contains detailed obligations concerning: environmental quality assessment (see Annex IV of the Convention); protection and conservation of ecosystems and biological diversity (Annex V); and pollution arising from land-based sources (Annex I), dumping and incineration (Annex II), and offshore sources (Annex III). In 2007 States Parties to the Convention adopted, by consensus, several amendments designed to enable regulated offshore CO2 storage activities. Annex II of the Convention was amended to specifically permit the dumping of CO2 streams from CO2 ‘capture processes’ subject to four conditions. The first three of these conditions are identical in substance to those found in the 1996 London Protocol (see previous paragraph). The fourth condition is considerably more restrictive – CO2 streams must be ‘intended to be retained’ on a permanent basis in sub-soil geological formations, and must not ‘lead to significant adverse consequences for the marine environment, human health and other legitimate uses of the maritime area.’[footnoteRef:36] Annex III of the OSPAR Convention was also amended to enable, on the same conditions set out in Annex II, the dumping of CO2 streams from offshore installations. [34:  OSPAR Convention article 1.]  [35:  OSPAR Convention article 2(1)(a).]  [36:  OSPAR Convention article 3(2)(f)(iv).] 

The EU CCS Directive establishes a detailed legal framework for  the environmentally safe storage of CO2 both onshore and offshore. The UK has implemented (‘transposed’) the Directive’s provisions by modifying its pre-existing oil and gas legislation and associated regulatory policies.[footnoteRef:37] Specific provisions of the Directive will discussed where relevant below, alongside the corresponding UK law and policy.  [37:  For an overview of the UK CCS legal and regulatory framework, see C.Armeni, Case studies on the implementation of Directive 2009/31/EC on the geological storage of carbon dioxide-The United Kingdom, available at http://www.ucl.ac.uk/cclp/pdf/CCLPEUCaseStudiesProject-UnitedKingdom.pdf.] 


3. Key design features of the UK legal and policy framework
Existing UK legal and policy frameworks that impact on offshore CO2 storage and spatial planning for such activities fall into four broad clusters, which are discussed below:
3.1 Marine and Coastal Access Act 2009[footnoteRef:38] [38:  For a detailed overview of the Act’s provisions, see Marine and Coastal Access Act 2009: Explanatory Notes, available at <http://www.legislation.gov.uk/>.] 

This legislation was developed in order to consolidate regulation and planning of marine activities in UK waters, and implement in a marine context the UK Government’s commitment to sustainable development.[footnoteRef:39] The Act’s core provisions relate to: establishment of the Marine Management Organisation (MMO) (Part 1); designation of certain maritime zones (Part 2);[footnoteRef:40] marine planning and licensing (Parts 3–4); nature conservation including the designation of marine conservation zones (Part 5); inshore and offshore fisheries management (Parts 6–7); law enforcement (Part 8); and recreational coastal access (Part 9). [39:  See the following UK Government documents: Safeguarding our Seas: A Strategy for the Conservation and Sustainable Development of our Marine Environment (2002); A Marine Bill: A consultation document of the Department for Environment, Food and Rural Affairs (2006); A Sea Change: A Marine Bill White Paper (March 2007). ]  [40:  For further discussion see Sections 2.1 and 2.2 above.] 

The foundation of the Act’s marine planning and licensing framework is a ‘marine policy statement’, in which the UK Government and other participating government bodies publish general policies ‘for contributing to the achievement of sustainable development’ in UK waters.[footnoteRef:41] The current (and first) marine policy statement was published in March 2011 and was prepared jointly by the UK Government, Northern Ireland Executive, Scottish Government and Welsh Assembly Government.[footnoteRef:42] The statement contains several paragraphs that highlight the importance of offshore CO2 storage, and spatial planning for such activities, as means of implementing the UK’s legal and policy commitments concerning climate change mitigation.[footnoteRef:43] [41:  MCAA, Part 3, sections 44–48.  ]  [42:  The Statement is available online at <http://www.defra.gov.uk/publications/files/pb3654-marine-policy-statement-110316.pdf>.]  [43:  March 2011 marine policy statement, paragraphs 2.6.7 and 3.3.] 

The MCAA subdivides UK waters into eight ‘marine planning regions’ which correspond to the inshore and offshore regions of England, Northern Ireland, Scotland and Wales.[footnoteRef:44] The Act does not establish a planning framework for the inshore regions of Northern Ireland and Scotland, reflecting a devolution of legislative responsibility to those constituent countries.[footnoteRef:45] For each of the remaining six planning regions (or parts thereof), the Act provides for the preparation of a ‘marine plan’ by designated government bodies, including the MMO.[footnoteRef:46] As of September 2012, only the initial stages of marine plan preparation have been undertaken. Marine plan preparation for selected English waters in the North Sea commenced in April 2011 and is not yet complete.[footnoteRef:47] The MMO has also announced that marine plan preparations for selected waters in the English Channel will commence in early 2013.[footnoteRef:48]   [44:  MCAA Part 2 section 49.]  [45:  See MCAA 2009: Explanatory Notes.]  [46:  MCAA Part 2 section 50, 55–57. At present, responsibility for preparing marine plans is allocated as follows: English inshore and offshore regions: MMO; Scottish offshore region: Marine Scotland; Welsh inshore and offshore regions: the Welsh Government; Northern Ireland offshore region: Department of the Environment in Northern Ireland.]  [47:  See the planning section of the MMO website at <http://www.marinemanagement.org.uk/marineplanning/>.]  [48:  Ibid.] 

The MCAA requires marine plans to be ‘in conformity’ with the marine policy statement unless ‘relevant considerations indicate otherwise’.[footnoteRef:49] Each plan must identify (using a map or other means) the area in which it applies, and state the relevant government body’s policies for the sustainable development of that area.[footnoteRef:50] The March 2011 marine policy statement notes that marine plans should, as far as possible, cover the full range of marine activities and accommodate new uses of the marine environment.[footnoteRef:51] [49:  MCAA section 51.]  [50:  MCAA section 51.]  [51:  See March 2011 marine policy statement, paragraphs 2.3.1.5 and 2.3.1.6.] 

The MCAA also establishes a marine licensing system, which applies to a broad range of marine activities.[footnoteRef:52] Different components of the system are administered by the MMO and relevant government bodies in Northern Ireland, Scotland and Wales.[footnoteRef:53] For certain offshore ‘nationally significant infrastructure projects’ (NSIPs) defined under the Planning Act 2008 (i.e. large harbour facilities and electricity generating stations with a capacity >100MW), the marine license is issued automatically (‘deemed’) as part of a ‘development consent order’ issued by the relevant Secretary of State.[footnoteRef:54] The Secretary of State issues such orders after receiving advice from the Major Infrastructure Planning Unit (within the Planning Inspectorate), which undertakes planning for NSIPs.[footnoteRef:55]  [52:  MCAA Part 4. The many and various licensable activities are set out in section 66.]  [53:  See MCAA Section 113]  [54:  See Planning Act 2008 sections 14–21, MCAA Schedule 8 paragraph 4.]  [55:  See Planning Act 2008, as amended by the Localism Act 2011.] 

Critically for the present purposes, the MCAA exempts from the requirement to obtain a marine license certain activities concerning oil and gas development and offshore CO2 storage.[footnoteRef:56] As discussed in 3.2 and 3.3 below, such activities are however licensable under the Energy Act 2008 or Petroleum Act 1998. All public authorities in the UK are required to take any authorisation or enforcement decisions in accordance with the marine policy statement and relevant marine plan, unless ‘relevant considerations indicate otherwise.’[footnoteRef:57] Where such decisions are not taken in accordance with the marine policy statement and relevant marine plan, the relevant public authority is required to state its reasons.[footnoteRef:58] [56:  MCAA section 77.]  [57:  MCAA section 58. The quoted exception is notably different from the ‘unless material considerations indicate otherwise’ exception encountered in UK terrestrial planning law, which is subject to a large body of judicial clarification and interpretation. Note also that MCAA specifically provides that decisions concerning NSIPs are not authorisation or enforcement decisions for the purposes of the Act. Such decisions are therefore exempt from the marine policy statement/marine plan conformity requirement, although decision-makers for NSIPs are still required to ‘have regard’ to these documents: MCAA section 58(3).       ]  [58:  MCAA section 58] 

3.2 Energy Act 2008
This legislation reformed several aspects of energy infrastructure and market regulation in the UK.[footnoteRef:59] Part 1 Chapter 3 of the Act contains provisions regarding the regulation of CO2 storage (and various associated activities) in the UK territorial sea and Gas Importation and Storage Zone.[footnoteRef:60] Such activities may only be undertaken in accordance with a license granted by the Secretary of State for Energy and Climate Change, or by the Scottish Ministers if proposed activities are located in the territorial sea adjacent to Scotland.[footnoteRef:61] These authorities may issue regulations concerning the terms and conditions associated with licenses.[footnoteRef:62] Subject to any issued regulations, a license may be granted on such terms and conditions as the licensing authority considers appropriate.[footnoteRef:63] The spatial limits of licensing areas in which CO2 storage and associated activities are authorised may be determined by reference to a Crown Estate lease concerning such activities (for further discussion concerning Crown Estate leases, see 3.4 below).[footnoteRef:64] [59:  For background see the following UK Government documents: Meeting the Energy Challenge: A WhitePaper on Energy (May 2007) and Meeting the Energy Challenge: A White Paper on Nuclear Power (January 2008); and Energy Act 2008: Explanatory Notes, available at <http://www.legislation.gov.uk/>.  ]  [60:  The Act also contains detailed provisions relating to: offshore gas infrastructure, renewable energy, feed-in tariffs for small scale low carbon electricity generation, renewable heat incentives, decommissioning of energy installations (nuclear, offshore renewables, and offshore oil & gas), offshore transmission, and smart electricity meters.]  [61:  Energy Act 2008 sections 17–18, which also contain special provisions for licensable activities located only partly in Scottish territorial waters.      ]  [62:  Energy Act 2008 section 19, 21, 31.]  [63:  Energy Act 2008 section 20. ]  [64:  Energy Act 2008 section 18(3)–(4).] 

A series of regulations[footnoteRef:65] issued per Part 1 Chapter 3 of the Energy Act 2008 (and the European Communities Act 1972[footnoteRef:66]) have prescribed detailed terms and conditions regarding the licensing of offshore CO2 storage. They implement provisions of the EU CCS Directive, concerning inter alia: conditions for granting licences and exploration permits; the obligations of the relevant storage operator; the closure of the CO2 storage site; the post-closure period; and financial security. Neither the EU CCS Directive, Energy Act 2008 or associated regulations contain detailed provisions concerning cross-sectoral marine spatial planning. The Directive does however require competent UK authorities to (1) maintain registers of information concerning the spatial extent and location of authorised activities relating to CO2 storage; and (2) take these into consideration during relevant planning procedures.[footnoteRef:67] The Directive also prohibits, in very general terms, ‘conflicting uses’ of locations for which CO2 storage or preparatory exploration activities are authorised.[footnoteRef:68] In practice, the Secretary of State for Energy and Climate Change manages potential conflicts in UK waters between offshore CO2 storage and oil and gas operations by prioritising the latter: applications for CO2 storage licenses are refused if proposed operations threaten the ‘overall security and integrity of any other activity in the vicinity or neighbouring area.’[footnoteRef:69]     [65:  The Storage of Carbon Dioxide (Licensing etc.) Regulations 2010; The Storage of Carbon Dioxide (Termination of Licences) Regulations 2011; The Storage of Carbon Dioxide (Licensing etc.) (Scotland) Regulations 2011; The Storage of Carbon Dioxide (Amendment of the Energy Act 2008 etc.) Regulations 2011; The Storage of Carbon Dioxide (Access to Infrastructure) Regulations 2011; The Environmental Liability (Scotland) Amendment Regulations 2011; The Energy Act 2008 (Storage of Carbon Dioxide) (Scotland) Regulations 2011; The Storage of Carbon Dioxide (Inspections etc.) Regulations 2012.]  [66:  Section 2(2) of the European Communities Act 1972 enables, inter alia, designated UK government bodies to promulgate secondary legislation for the purpose of implementing the UK’s obligations under European Union law. ]  [67:  EU CCS Directive article 25.]  [68:  EU CCS Directive articles 5 and 6.]  [69:  UK Department of Energy and Climate Change. Carbon Dioxide Storage Permit Application Guidance. Available at <http://og.decc.gov.uk/en/olgs/cms/licences/carbon_storage/carbon_storage.aspx>.] 

The regulatory framework established under Part 1 Chapter 3 of the Energy Act 2008 does not apply to the use of CO2 for the purpose of enhanced oil recovery (EOR)[footnoteRef:70] operations, unless the Secretary of State for Energy and Climate Change makes an order reversing that default position (for particular operations or generally).[footnoteRef:71] As far as the authors are aware, no such order has been made to date. As a result, CO2 storage as a consequence of EOR operations remains unregulated under the Energy Act 2008. Such activities are instead licensed and regulated under the Petroleum Act 1998 (see 3.3 below). The UK Government has also indicated that it will make orders applying the Energy Act 2008 to any EOR operators who intend to claim credits under the EU Emissions Trading Scheme for CO2 stored.[footnoteRef:72] [70:  EOR refers to a variety of techniques for increasing the amount of crude oil that can be extracted from an oil field. Injection of CO2 into a geological formation containing oil is at present the most common method of EOR. See Advanced Resources International. Global Technology Roadmap for CCS in Industry: Sectoral Assessment of CO2 Enhanced Oil Recovery. United Nations Industrial Development Organization: May 5 2011. Available at <www.globalccsinstitute.com/publications/>.]  [71:  Energy Act 2008 section 33.]  [72:  Energy Act 2008: Explanatory Notes, available at <http://www.legislation.gov.uk/>.] 

3.3 Petroleum Act 1998
This legislation was developed in order to consolidate and reform regulation of submarine pipelines and the oil and gas industry in the UK.[footnoteRef:73] The Acts core provisions relate to: petroleum exploration and exploitation (Part 1); application of civil and criminal law to activities associated with offshore installations (Part 2); submarine pipelines (Part 3); and abandonment of offshore installations (Part 4).[footnoteRef:74]  [73:  See Roggenkamp M, et al. Energy Law in Europe: National, EU and International Regulation. Oxford: Martinus Nijhoff/Brill; 2nd edition 2004. The term ‘petroleum’ is defined in Petroleum Act 1998 section 1. ]  [74:  Note that Parts 2 and 4 of the Act also apply generally to offshore installations used for CO2 storage.] 

The Act enables, inter alia, the Secretary of State for Energy and Climate Change to issue various forms of licenses to ‘search, bore for and get’ petroleum in the UK territorial sea and continental shelf.[footnoteRef:75]It also enables the Secretary of State to authorise in writing the construction and use of submarine pipelines in those maritime zones.[footnoteRef:76] The Secretary of State is required to make regulations concerning the: procedures, requirements and fees associated with petroleum license applications; conditions regarding the size and shape of areas in respect of which petroleum licenses may be granted; and ‘Model Clauses’ that, unless specifically excluded in a particular case, are incorporated into petroleum licenses.[footnoteRef:77] The model clauses (and other regulations) allow the Secretary of State to control a wide range of matters including specific aspects of: offshore construction; provision of information; environment, health and safety precautions; surrender of licensed areas that are not being exploited; unitisation of petroleum deposits; and various commercial terms on which petroleum development is undertaken.[footnoteRef:78] [75:  Petroleum Act 1998 section 3.]  [76:  Petroleum Act 1998 section 14.]  [77:  Petroleum Act 1998 section 4.]  [78:  See The Petroleum Licensing (Production) (Seaward Areas) Regulations 2008.] 

The Petroleum Act 1998 and associated regulations do not contain detailed provisions concerning CO2 storage. However, as noted previously, the Act does provide a detailed basis for regulating these activities to the extent that they are used to ‘get’ petroleum during EOR operations. 
There is also an absence in the Act of detailed provisions concerning cross-sectoral marine spatial planning. The prevailing practice in the UK has been to open up two-dimensional seabed blocks for licensing in a series of rounds, influenced primarily by economic considerations.[footnoteRef:79] Potential planning conflicts between petroleum development and other activities are managed through a general prioritisation of the former: The March 2011 marine policy statement notes that a policy objective of the UK is ‘to maximise economic development of the UK’s oil and gas resources reflecting their importance to the UK’s economic prosperity and security of energy supply’.[footnoteRef:80] The Secretary of State is however expressly permitted, when exercising functions under the Petroleum Act 1998, to ‘have regard’ to various matters including: activities relating to electricity generation (e.g. offshore wind farms) in the UK territorial sea or Renewable Energy Zone; activities licensed under Part 1 Chapter 2 the Energy Act 2008 relating to gas importation and storage; and activities licensed under Part 1 Chapter 3 of the Energy Act 2008 relating to CO2 storage.[footnoteRef:81] There are also several provisions designed to minimise potential conflicts between offshore petroleum development and certain other established industries. The current Model Clauses prohibit petroleum licensees from undertaking authorised operations ‘in such a manner as to interfere unjustifiably with navigation or fishing in the waters of the Licensed Area or with the conservation of the living resources of the sea.’[footnoteRef:82] They also require the Licensee to maintain a relationship with local fishing industries.[footnoteRef:83]   [79:  There have been 27 licensing rounds since the commencement of offshore licensing in 1964: see < http://og.decc.gov.uk/>. ]  [80:  March 2011 marine policy statement, paragraph 3.3.4.]  [81:  Petroleum Act 1998 section 47A.]  [82:  Petroleum Act 1998 Model Clauses clause 25.]  [83:  Petroleum Act 1998 Model Clauses clause 45. Note also Petroleum Act 1987 sections 21,23 and 24, establishing 500 metre safety zones around oil and gas installations, and, per Energy Act 2008 section 32, around installations used for CO2 storage. ] 

3.4 Crown Estate Act 1961
The Crown Estate is a large property portfolio that is owned by the reigning monarch, and is managed by an independent statutory corporation referred to as the Crown Estate Commissioners.[footnoteRef:84] Surplus revenue generated by the Crown Estate is paid to the UK Treasury.[footnoteRef:85] The Crown Estate Act 1961 sets out the powers and duties of the Commissioners, prescribing in general terms the manner in which the Estate is to be managed.[footnoteRef:86] The basic duty of the Commissioners in relation to the Estate is to ‘maintain and enhance its value and the return obtained from it, but with due regard to the requirements of good management.’[footnoteRef:87] [84:  See Crown Estate Act 1961 section 1.]  [85:  ‘Crown Estate: About Us’ at <http://www.thecrownestate.co.uk/about-us>.]  [86:  See in particular CrownEstate Act 1961 section 3.]  [87:  Crown Estate Act 1961 section 1(3).] 

The Crown Estate has a significant offshore component, which includes: almost all of the seabed within the UK territorial sea limit; in addition to the UK’s sovereign rights over the continental shelf (except in relation to oil, gas and coal), Renewable Energy Zone, and Gas Importation and Storage Zone.[footnoteRef:88] Consequently, in addition to satisfying applicable regulatory requirements, offshore CO2 storage (and a broad range of other offshore activities) must also be authorised by a lease or license agreement between the relevant developer and the Crown Estate. [88:  See Crown Estate. Schedule of The Crown Estate’s properties rights and interests. July 2012. Available at < http://www.thecrownestate.co.uk/>. See also Continental Shelf Act 1964 section 1; Energy Act 2004 Part 2 Chapter 2; Energy Act 2008 Part 1 Chapter 1,   ] 

Taking into account their statutory duty to enhance the value of a cross-sectoral portfolio of property interests, the Crown Estate Commissioners have a commercial incentive to minimise conflict between different offshore activities. In practice, a variety of spatial planning considerations and conflict checks are taken into account before decisions are taken to grant a lease or license to prospective offshore developers.[footnoteRef:89] Conditions designed to minimise conflicting offshore activities are also integrated into standard lease and license agreements. For example: In their standard lease concerning offshore CO2 storage the Commissioners’ retain a right of termination for lease areas (or part thereof) for which ‘oil and gas works’ are authorised under the Petroleum Act 1998.[footnoteRef:90]  [89:  See, eg, warranties to this effect in: Crown Estate’s Heads of Terms for Submarine Telecommunication Cables – Standard License (with effect from 1st January 2010), available at <http://www.thecrownestate.co.uk/media/274946/heads_of_terms_for_submarine_telecoms_cables.pdf>. ]  [90:  Crown Estate. Master lease relating to the right to store Carbon Dioxide under the bed of the sea. Available at <http://www.thecrownestate.co.uk/media/298636/C02%20storage%20master%20lease.pdf>. ] 

The Crown Estate Commissioners have also entered into a memorandum of understanding with the MMO, in which both organisations pledge to share certain information concerning their respective activities, and ‘work closely together ... in areas of mutual interest’, including marine spatial planning.[footnoteRef:91]     [91:  Memorandum of Understanding between the Marine Management Organisation and the Crown Estate Commissioners of 8 February 2011. Available at <http://www.thecrownestate.co.uk/media/154770/mmo_mou.pdf>.] 


4. Scope for enabling orderly deployment of offshore CO2 storage
Offshore CO2 storage (and other human uses of the marine environment) in the UK are planned for and regulated under a complex patchwork of sectorally fragmented laws, and by different government agencies. Permitting of offshore CO2 storage and associated activities is divided between the following frameworks: 
· Petroleum Act 1998 and regulations – covering CO2 storage undertaken as part of EOR projects not claiming credits under the EU Emissions Trading Scheme;
· Energy Act 2008 and regulations – covering all other CO2 storage activities. 
Marine spatial planning activities that impact upon the deployment of offshore CO2 storage are partially duplicated in the following manner:
· Crown Estate Commissioners – undertakes planning of offshore activities impacting on the Crown Estate, including offshore CO2 storage;  
· Major Infrastructure Planning Unit – undertakes planning of large harbour facilities and electricity generating stations >100MW; 
· Government bodies designated by the MCAA – undertakes planning for marine activities generally. 
The duplication and fragmentation outlined above is a potential recipe for un-coordinated decision-making and disorderly development of marine activities including offshore CO2 storage. However in the authors’ view, these adverse consequences are unlikely to eventuate in the UK given the following: Several features of the UK legal and policy framework exert a coordinating influence on marine spatial planning and regulation undertaken by different government bodies under the fragmented legislative framework surveyed above:
· ‘Vertical’ coordination through marine policy statement and marine plans – as outlined 3.3 above, these documents influence decision-making by all relevant government bodies, who are obliged to either take them into account (in the case of the Major Infrastructure Planning Unit) or act consistently with them ‘unless relevant considerations indicate otherwise’ (in the case of the other relevant bodies). The ‘relevant considerations’ exception is broadly framed and rather unclear.[footnoteRef:92] As far as the authors are aware, it does not have an equivalent in UK terrestrial planning law, and would benefit from judicial clarification. In any event, the requirement to state reasons justifying departures from the above documents acts as a political disincentive to un-coordinated decision-making. [92:  See: Buglife et al. Parliamentary Briefing: Marine and Coastal Access Bill Amendment: Expansion on the term 'relevant considerations'. January 2009. Available at <http://www.wcl.org.uk/docs/2009/Marine_Bill_Planning_Amendment_7_Relevant_considerations.pdf>.] 

· ‘Horizontal’ coordination through licensing frameworks – including the: omission from the MCAA marine licensing system of offshore CO2 storage activities licensed under the Energy Act 2008 and Petroleum Act 1998; policy under the Energy Act 2008 of refusing applications for CO2 storage licenses that potentially conflict with oil and gas operations; linkage under the Energy Act 2008 between CO2 storage license areas and the boundaries of corresponding Crown Estate leases/licences; power of the Secretary of State under the Petroleum Act 1998 to ‘have regard’ to various matters including offshore windfarms and CO2 storage; Petroleum Act 1998 Model Clauses addressing potential conflicts with fishing and navigation; and rights retained by the Crown Estate Commissioners to terminate leases in areas where oil and gas works are authorised under the Petroleum Act 1998.   
· ‘Horizontal’ coordination through inter-agency cooperation – including the: MoU between the Crown Estate Commissioners and MMO regarding information sharing, and cooperation in the field of marine spatial planning.
In the authors’ view, these coordinating measures enable the UK’s complex and fragmented legal and policy framework for offshore activities (offshore CO2 storage) to operate in a more-or-less coordinated and conflict-free manner. It is an open question, however, whether the current level of planning prioritisation afforded to offshore CO2 storage will be sufficient to enable the UK Government’s stated goals concerning deployment of the technology in the medium term.
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