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Wales’ Marine Evidence Report

Issue date: 06 October 2015

This document presents the best currently available evidence on the state of the Welsh marine
environment - the natural resources that it contains and the use that we currently make of them. It
presents the current situation, identifies trends in the evidence and uses this information to
consider the future. This evidence, coupled with the relevant policy context, that has also been

collated, has been usedtoidentify keyissues forthe Welsh marine planning process.

This evidence base presented here will be used to inform the development of the Welsh National

Marine Plan and will be maintained and updated as marine planningin Wales develops.

Further spatial marine evidence will be presented through the Welsh marine planning portal,
available at:

http://lle.wales.gov.uk/apps/marineportal /#lat=52.5145&lon=-3.9111&z=8

For furtherinformation on marine planningin Wales and the supporting documentation (including
the Wales’ Marine Evidence Report-Summary), see:

http://gov.wales/topics/environmentcountryside/marineandfisheries/?lang=en
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Summary

Background and Scope

The purpose of marine planning under the Marine and Coastal Access Act 2009 (MCAA) is to help
achieve sustainable development of the marine area. UK Administrations published the UK Marine
Policy Statement (MPS) in March 2011 as part of a new system of marine planning being introduced
across UK seas. The MPS will ensure an appropriate and consistent approach to marine planning
across UK waters with the purpose of achieving the sustainable development of our seas by guiding
marine licensing and other decisions. In Wales, marine planning is being taken forward by the Welsh

Government.

The Well-being of Future Generations (Wales) Act 2015 sets ambitious, long-term goals for a
prosperous, resilient, healthier, more equal Wales; with cohesive communities and a vibrant culture
and thriving Welsh language. It aims to improve the economic, social and environmental well-being

of Walesinaccordance with the sustainable development principle.

The marine planning systems will allow the Welsh Government to strategically, and holistically, plan
for and guide the management of Wales's seas; integrating economic, social and environmental
considerations, and engaging with communities to help shape the future. Marine planning will build
on the framework provided by the MPS and Well-being of Future Generations (Wales) Act to reflect

the specificneeds and interests of Wales.

The MPS requires plan-making authorities to use the best available evidence in plan making. In
order to ensure that Welsh Government is in a position to do so, it has commissioned this Wales’
Marine Evidence Report (WMER) to assess the spatial distribution of natural resources and human
activities within Wales’s marine area and to understand at a strategic level the key issues that

marine planning should take account of.

This WMER has collated and summarised the evidence base available for the Welsh Government to
develop and implement the Welsh National Marine Plan (WNMP). It has been structured to mirror
the MPS and to reflect the scope of the WNMP. It incdudes evidence on status of the marine
environment (e.g. biodiversity and geodiversity), over-arching issues (e.g. climate change; air and
water quality; noise; historic environment; seascape) and specific human activities (e.g. aggregates;

aquaculture; defence; navigation dredging and disposal; energy; fisheries; recreation and tourism;
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telecommunication cabling; transport (ports and shipping); surface water management and waste
water treatment and disposal). Further evaluations are provided on the social and economic
considerations of these topics for marine planning. The evidence in this WMER has been collected

froma variety of publicsourcesinthe peer-reviewed and grey literature.

The WMER has been developed through a stepwise process of evidence identification, collation and
analysis. The introductory Chapters provide the context for marine planning, the relationship with
other planning regimes and a series of general considerations. The current WMER has been
produced iteratively with earlier drafts distributed to and reviewed by policy and regulatory leads in
the Welsh Government and Natural Resources Wales. This has facdilitated refinement of the content,

ensuringaclear Welsh focus and producing a quality assured product.

In developing the Welsh National Marine Plan the Welsh Government will need to balance
environmental, economic, social and cultural considerations. Marine planning requires an
understanding of if and how marine space and resources may be managed to optimise their use by
multiple, often interdependent, interests. This will entail evaluations of the possible use of spaces
for protection, development by multiple and single activities, recognising that the marine
environment is already used / enjoyed by multiple stakeholders (for livelihood and pleasure). The

WMER also presents some initial considerations foridentifying areas of future technical opportunity.

Natural Resource Management

The Welsh Government is taking forward a new approach to the management of natural resources
in order to drive sustainable economic growth and to improve the quality of life and increase the
range of opportunities for everyone who lives and works in Wales. The aim is to enable a step
change in the delivery of sustainable natural resource planning and use in Wales by taking a more

proactive, evidence-based and joined-up approach.

Wales faces many challenges, including tackling relatively high rates of poverty, ensuring the
provision of jobs and income, and tackling the threats of climate change and flooding. Wales has a
wealth of natural resources which are key to meeting these challenges. Natural resources provide
energy, prosperity, security, protection, health and well-being. Through a process of Integrated
Natural Resource Management the Welsh Government aims to optimise those benefits for the long
term, recognising that the resilience of natural resources will be essential to the wellbeing of future

generations.
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Integration with other planning regimes

According to the MPS the marine planning process should ensure appropriate harmonisation
between marine policy guidance and existing terrestrial planning. Any marine plan should seek to
complement the existing planning system, recognising that both systems will adapt and co-evolve
over time. Terrestrial planning policy and development plan documents already indude policies to
address coastal and estuarine planning. The marine planning system in Wales will sit alongside and
interact with other Welsh and UK planning regimes. MCAA (2009) Schedule 6(3) instructs the Welsh
Government as the Marine Planning Authority for Wales, to ensure that certain other marine plans
and Planning Act plans are compatible with any Marine Plan prepared for a marine plan area.
Therefore the Welsh Government will need to take all reasonable steps to secure that the WNMP for
its marine planning region is compatible with the relevant Planning Act plans. In accordance with
the MPS the UK Administrations are committed to ensuring that coastal areas, and the activities
taking place within them, are managedin an integrated and holistic way in line with the prindples of
Integrated Coastal Zone Management (ICZM). The Welsh ICZM strategy is being reviewed as part of

the work to develop andimplement the WNMP.

General considerations

The UK MPS identified several generic and cross-cutting issues for marine planning that are relevant
to a range of ecosystem components and human activities. These include the cumulative effects of
multiple activities on the marine environment; opportunities and feasibility of co-locating activities
in space and time; opportunities and trends for growth in the marine economy; implications for
coastal communities; engagement between the public, industry and regulators; climate change;
coastal change and flooding; water and air quality; nature conservation, biodiversity and

geodiversity; historicenvironment; seascape and underwater noise.

Cumulative effects

The MPS requires that Marine Plans should provide for continued, as well as new, uses and
developments in appropriate locations. They should identify how the potential impacts of activities
will be managed, induding cumulative effects. Close working across plan boundaries will enable the
marine plan authority to take account of the cumulative effects of activities at plan boundaries. The
consideration of cumulative effects alongside other evidence may enable limits or targets for the

areato be determinedinthe Marine Plan, ifitisappropriate todo so.
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Co-existence, co-location and displacement

Within the UK MPS there is an expectation to ‘promote compatibility and reduce conflict’ and to
‘reduce real and potential conflict, maximise compatibility between marine activities and encourage
co-existence of multiple uses’. The WMER considers current thinking and approaches to co-location

and displacement.

Economic Growth

Jobs and the economy are the overriding priority for the Welsh Government, as stated in the
Programme for Government (Welsh Government 2014a). Properly planned developments in the
marine area can provide environmental and social benefits as well as drive economic development,
provide opportunities for investment and generate export and tax revenues. The marine planning
system will help to promote these benefits in contributing to the achievement of sustainable
development. The evidence suggests that economic growth from taking a planned approach will
most likely occur in the ports and shipping, marine renewable energy, tourism and leisure and
aquaculture sectors. This does not preclude that other sectors will also experience growth from a

planned approach.

Engagement
To ensure that the first WNMP is a useful system the wide variety of people and communities that

will benefit from it need to be engaged in its development. The approach to engagement, including
when and how interested parties are to have the opportunity to input to the development of the
plan, was set out in the Statement of Public Participation (SPP) for the Welsh National Marine Plan.
The Welsh Government will engage directly with interested persons and parties to inform and direct
the WNMP throughout the plan-making process. Engagement will be conducted in a variety of ways
including social media, the intemet, at meetings and events. The Marine Planning Evidence Portal
provides a web-based mapping tool which when accessed reveals spatial data within the Welsh

National Marine Planning Region.

Coastal Communities

Activities in the marine environment can support social and economic development of Welsh coastal
communities. A report commissioned by the Welsh Government sets out a typology of Welsh
coastal areas, based on their social and economic characteristics. Although every coastal community

has a unique combination of characteristics, the typology helps group together those areas with
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similar characteristics on key indicators, e.g. age of population; employment in different sectors;

health; housing; crime.

Climate Change

The UK MPS highlights the importance of understanding issues surrounding climate change and how
this might be reflected in the future marine environment. It states that ‘climate change is likely to
mean that the UK will experience hotter, drier summers and warmer, wetter winters... increased
drought heatwaves, changes in seasonal precipitation and the intensity of weather events such as
rainfall leading to flooding’. Spedifically, the potential impacts of climate change on the UK’s marine
environment indude ‘relative sea level rise, increased seawater temperatures, ocean acidification

and changes in ocean circulation’.

This WMER presents the evidence base and key considerations for climate change in Wales in the
context of marine planning. Keyissuesformarine planninginclude:

e Unlike the land-based projections, limited data is available on climate scenarios specifically
for the marine environment.

e Sea level rise could increase the risk of coastal erosion and physical damage to
infrastructure, habitats (including protected habitats such as SACs, SPAs and SSSIs), coastal
paths and agricultural land through flooding and wave action.

e Significant ecological impacts may arise due to seawater temperature changes, ocean
acidification and earlier and prolonged stratification of the water column.

e Water quality in certain areas may deteriorate due to agricultural/urban run-off and
sewerage overflows due toincreased intensity of rainfall events.

e Many key seabird species are predicted to vacate sites in Wales over the next 100 years due
to climate change and seabird associated ecotourism activities are anticipated to suffer as a
result (Pinnegaretal. 2012).

e The potential issues related to climate change are overarching and could lead to significant
impactsin numerous sectors (e.g. agriculture, aquaculture, fishing, tourism and recreation).

e |t is likely that adaptation of terrestrial environments will be required to improve coastal
resilience.

e Marine planning should consider both the potential impacts of climate change (e.g. sea level
rise), but it should also consider the potential to facilitate actions to mitigate climate change,
such as the development of offshore renewable energy generation and carbon capture and

storage (CCS) and apply an integrated approach.
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e Future developments should be encouraged to take account of the potential impacts of

climate change overtheirestimated lifetime (MPS) (HM Government 2011).

Coastal Change and Flooding

The coast of Wales is home to a wide range of habitats and landforms which have been shaped and
affected by storms, espedally beaches, cliffs and wave-cut platforms, sand dunes and vegetated
shingle and saltmarsh. They include biodiversity and geodiversity features of national and
international importance which can experience significant morphological change following storm
events. The coastline is important to the people, communities and economy of Wales. Many of the
country’s towns and cities are located in coastal areas, supported by a range of local and national
infrastructure. The coastal areas are an important attraction to visitors from both within and

outside of Wales and provide animportant contribution to its national economy.

Coastal erosion is occurring along 23% of the Welsh coastline (UKMMAS 2010a). An estimated 415
km of man-made sea defence structures exist to protect over £8 billion of assets from coastal
erosion and tidal flooding(Wales Audit Office 2009). The national network of coastal protection and
defence infrastructure has evolved and developed over many years, in order to protect and manage

the risks to important and sensitive coastal areas and communities.

This WMER presents the evidence base and key considerations for coastal change and flooding in
Walesinthe context of marine planning. Keyissuesfor marine planninginclude:
e Sustainedinvestmentin coastal flood and erosion risk management.
e Improvedinformation on coastal flood defence and erosion management systems.
e Greater clarity on roles and responsibilities to improve efficiency and effective management
of the coastal flood and erosion risks.
e An assessment of the skills and capacity of Risk Management Authorities to determine the
existing gaps and how these can best be addressed.
e More supportto communitiesto help them become more self-sufficientand resilient.

e Locallydevelopedanddelivered plans for coastal communities and infrastructure operators.

Water Quality
The UK MPS highlights the importance of water quality in preserving clean, healthy and productive

marine ecosystems, stating ‘developments and other activities at the coast and at sea can have

adverse effects on transitional, coastal and marine waters’. In addition, the MPS states that UK
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Administrations share a common objective to ‘contribute to sustainable development including the
health and wellbeing of the community ... by maintaining and developing a policy and regulatory
system which provides modern, high quality management and treatment of surface and waste

water’.

This WMER presents the evidence base and key considerations for water quality in Wales in the
context of marine planning. Keyissues for marine planninginclude:

e Population growth and associated infrastructure will put increased demand on the sewerage
network andlocal water companies withregardtothe disposal of waste water.

e More frequent and intense storms, possibly as a result of climate change, could impact on
water quality as a result of increased frequency and duration of operation of storm
overflows and increased agricultural run-off.

e The updated River Basin Management plans (RBMPs) are due to be published in December
2015 and will include an updated programme of measures.

e Changes in water quality have the potential to affect other human activities, for example
tourism, recreation, fisheries and shellfisheries all rely on, and are influenced by, a healthy
marine environment, which includes good water quality.

o The development of industry such as nuclear power or port expansion will impact on coastal
waters during their construction, operation and / or decommissioning phases.

e Climate change could lead to increased flooding and coastal erosion, which in turn could

lead to increased sediment loadingin estuaries and coastal areas.

Geodiversity, Biodiversity and Nature Conservation

Biodiversity and geodiversity are fundamental for a healthy marine environment. They are
indicators of the health of our ecosystem and quality of life. Biodiversity describes the diversity of
life and indudes all species of plants and animals, the genetic variety amongst them and the complex
ecosystems of which they are part. Geodiversity is the variety of rocks, minerals, fossils and
structures together with the physical processes that result in their formation. The UK
administrations are committed to completing an ecologically coherent network of marine protected
areas (MPAs) for the protection of biodiversity and geodiversity as part of a broad based approach to

nature conservation.

This WMER presents the evidence base and key considerations for nature conservation, biodiversity

and geodiversity in Wales in the context of marine planning. Keyissuesfor marine planninginclude:
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Geodiversity

e Future large-scale seabed and infrastructure development, could lead to significant changes
in the physical environment (coastal processes) both locally and further afield (it is also
importantto considerthe cumulative effect of multiple smaller projects).

e In the long-term, climate change could have a dramatic impact upon the physical
environment.

o Detailed understanding of the natural physical environment (coastal processes and solid
geology) around the Welsh coastline is vital in maintaining a healthy environment.

e Changes in the physical environment as a result of human developments (at a local or sub-
regional scale) need to be set against the increasing evidence of wider regional scale shifts as

a result of climate change.

Marine ecology and biodiversity

e Historically, the marine environment around Wales has suffered significant habitat loss, with
key examples being coastal habitat (particularly saltmarsh) and subtidal native oyster beds.
A key issue is to understand better the potential opportunities to restore these ecosystems,
and the development of methods to do this, as well as to identify the wider social and
economicbenefits that such projects could provide for Wales.

e |t can be antidpated that the level of activities and developments in the marine environment
will increase over the next 20 years, with potential negative impacts for marine ecology and
biodiversity. A key issue is defining the key evidence gaps that need to be filled in order to
ensure appropriate dedsions can be made about the exploitation of the marine
environment in such a way that minimises impacts on biodiversity and considers
opportunities for environmental enhancements or benefits within projects.

e Marine ecology and biodiversity features face pressures from a range of sources including
climate change, as discussed in the future trends section. The consequences of the feedback
relationships with the wider ecosystem as a result of climate change are not clear (UKMMAS
2010b).

e Marine planning will be a key tool for ensuring that the targets and measures to be
determined by the UK for the Marine Strategy Framework Directive (MSFD) can be

implemented.

Wales’ Marine Evidence Report Page ix



Marine Protected Areas

o The key issues for the MPA Network relate to both to the completion of an ecologically
coherent network and to delivering effective management of that network. There are gaps
in our knowledge of the extent and distribution of marine habitats and species in Welsh
waters. Thisis an issue forassessingthe completeness of the network.

e The recent Artide 17 reports indicated that whilst certain MPA features, such as Bottlenose
Dolphin and Grey Seal are in Favourable Conservation Status at a UK level a number of
features are not. Features notin Favourable Conservation Status include estuaries, mudflats
and sandflats and large shallow inlets and bays.

o A Special Sites Database, developed by Natural Resources Wales, has identified a number of
key activities understood to be impacting, or potentially impacting, MPAs. These issues
include pollution, coastal squeeze, invasive spedies, fisheries and marine litter. These issues
will be the subject of thematic plans arising from the currently-running Life+ N2K project
which will look at these issues (and others) on a cross Wales basis and will provide costed
actionsto help tackle them.

e A remainingissue for MPA management is the lack of detailed information on the extent of
activities that occur within the network and how they impact the features of interest.
Improved information would support more robust decision-making regarding the use of the

MPA network and thus enable better management.

Historic Environment

The UK MPS highlights the importance of the historic environment as an asset of social, economic
and environmental value, not only for its cultural value, but as ‘a powerful driver for economic
growth, attracting investment and tourism and sustaining enjoyable and successful places in which
to live and work.” In addition, the MPS states that the UK Administrations shared view is that
‘heritage assets should be enjoyed for the quality of life they bring to this and future generations, and
should be conserved through marine planning in a manner appropriate and proportionate to their

significance’ (Welsh Government 2014b) (Welsh Office 1996).

This WMER presents the evidence base and key considerations for the historic environmentin Wales

inthe context of marine planning. Keyissues formarine planninginclude:
e The potential future issues that will arise in relation to the protection of heritage assets are
likely to indude the effects of new infrastructure development or activities on existing

coastal, intertidal, and marine heritage assets and the wider historic marine environment.
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Furthermore, the effects of increased footfall on the coastal historic environment and
heritage assets may contribute to the damage of these sites andin turn the tourist economy.
As stated, the effects of coastal erosion and damage caused by the sea to heritage assets,
both positive (e.g. uncovering) and negative (e.g. abrasion) are also aconsideration.

e The MPS states that development and implementation of marine plans should take into
account the available evidence in relation to the significance of any heritage assets (or the
potential for such heritage assets to be discovered) and consider how they are managed.
This highlights the importance of assessing the ‘setting’ and uniqueness of each heritage

assetwhen assigning ‘significance’ value.

Seascape

The MPS highlights the importance of considering seascape when developing Marine Plans, noting
that marine plan authorities should consider at a strategic level visual, cultural, historical and
archaeological impacts not just for those coastal areas that are particularly important for seascape,
but for all coastal areas, liaising with terrestrial planning authorities as necessary. The existing
character and quality of seascape should be considered induding how highly it is valued and its
capacity to accommodate change spedcific to any development, noting that the effects of activities
and developments in the marine and coastal area on the seascape will vary on a case-by-case basis
according to the type of activity, its location and its setting. In addition, any wider social and
economic impacts of a development or activity on coastal landscapes and seascapes should be

considered (HMGovernment 2011).

This WMER presents the evidence base and key considerations for seascape in Wales in the context
of marine planning. Keyissues formarine planninginclude:

e Given the local level of detail of existing seascape character assessments in Wales, suited to
local planning needs, a broader, more strategic assessment of seascape character is
currently missing.

e Site selection as the most effective way of preventing significant seascape and visual effects,
and encourages appropriate siting and consideration of alternatives as the first priority in
any mitigation strategy.

e ltisimportant to understand the relationship between seascape assessment and the historic
environment, especially as the UK MPS spedifically refers under ‘seascapes’ to ‘historic and

archaeological links’. ‘Seascape/landscape/visual’ and ‘historic environment are each
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considered as a distinct specialism with different chapters in Environmental Impact

Assessment.
Air Quality

Good air quality is essential to ensure ecosystems in both coastal areas and the offshore
environment are healthy, productive and balanced. Air quality can be regarded as poor when
concentrations of pollutants are at a high enough level to cause harm to biodiversity, the wider
environment and human health. Atmospheric pollutants can have significant impacts on
biodiversity, for example nitrogen deposition reduces the conservation value of sensitive priority
habitats (RoTAP 2012). This is a major concern in relation to the protection of biodiversity and can

have implications for meeting national and international conservation policy targets and obligations.

This WMER presents the evidence base and key considerations for air quality in Wales in the context
of marine planning. Keyissues for marine planninginclude:

e Asoffshore air quality is not routinely monitored, it is difficult to assess the current status of
marine air quality (MMO 2013a). Even though current policy actions and the associated
legislation has improved air quality to the required standards in most cases, further
improvements can still be made with betterregulation of activities.

e In particular, the potential expansion of marine activities requires careful consideration by
the marine planning system in respect of the air pollution impacts; additional regulation

activities may also be required.

Noise

The input of noise energy into the marine environment can occur on many spatial and temporal
scales (MSFD Technical Sub-Group on Underwater Noise 2013). There is great variability in
transmission of noise in the marine environment. Underwater noise from human activities may be
of short duration (impulsive) or be long lasting (continuous); the repetition of impulsive sounds may
become diffuse with distance and reverberation and become indistinguishable from continuous
noise. Lower frequency noises will transmit further in the marine environment than higher

frequency noise.

This WMER presents the evidence base and key considerations for underwater noise in Wales in the

context of marine planning. Keyissues formarine planninginclude:
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e Thereis ageneral lack of understanding between transmission of underwater noise and the
scale of the effect on marine organisms (either individually or at the population level). There
is a lack of understanding for the sensitivities of different species to underwater noise and it
isdifficultto determine dose response relationships.

e The work being progressed by Member States under the MSFD will increase the knowledge
base on the distribution of impulsive and ambient noise activities.

e In developing Marine Plans a strategic overview of man-made noise sources should be

considered and the potential effects of noise on sensitive marine receptors assessed.

Sectoral Considerations

Wales is highly dependent on the trade, tourism and fishing industry that its seas provide. As such,
protecting and sustainably developing Wales’s seas is essential. Wales’s marine resources support a

wide range of sectors.

Aggregates

The marine aggregates sector involves the extraction of aggregates, such as sands and gravels, from
the seabed. Marine aggregates make an important contribution to the Welsh economy, providing
direct employment within the sector as well as within a range of ancillary activities that support the
industry, including ship building and repair, exploration services, processing of aggregate at wharves,
manufacture of products from marine aggregates, and agents involved in the sale of marine

aggregates (UKMMAS 2010a).

This WMER presents the evidence base and key considerations for marine aggregate extraction in
Walesinthe context of marine planning. Keyissuesformarine planninginclude:

e Marine dredged aggregates are vitally important in south Wales as they are the only
significant source of sand for concrete manufacture (Bide etal. 2013).

e Marine aggregates make an important contribution to the Welsh economy, including direct
employment within the aggregate sector and indirectly (survey ships, equipment and
maintenance).

e Marine aggregate extraction is spatially limited and can only take place where there are
suitable resources (The Crown Estate 2014). As such, itis important that these resources are
safeguarded against other marine activities which may compromisetheir use.

e Mineral resources are finite and can only be worked where they occur. As their extraction is

subject to many constraints, it is important that society uses minerals in the most efficient
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and sustainable manner. Identifying the distribution of known mineral resources on the UK
Continental Shelf (UKCS) and presenting them in a consistent fashion at a national scale
allows minerals to be considered in the marine spatial planning process and permits more
effectiveand sustainable management strategies to be developed (Bide etal. 2013).

e Further considerations include: disturbance / habitat loss due to sediment removal; removal
of species within sediment; creation of sediment plumes by draghead disturbance, by
overflow when loading sediment and by screening (sorting) of aggregate for end user
requirements; changes in bathymetry / seabed topography; potential impact on sensitive
receptors — nature conservation or archaeological; employment — directly in industry, but
also andllary works — e.g. shipbuilding and construction works; sediment for coastal
protection, induding coastal defences; interactions with other sea users (e.g. shipping,

fishing).

Aquaculture

Aquaculture includes the rearing or cultivation of aquatic organisms using techniques designed to
increase the production of the organisms in question beyond the natural capacity of the specesin
their natural environment. It can be characterised in a number of different ways, including the
organism farmed, the culture environment, the production intensity and the type of production
system used. Aquaculture activities that depend on sea water include different systems of shellfish
or finfish farming and seaweeds production and harvesting. Marine biomass, from seaweed
harvesting for use in energy production (see section 5.5.3) is emerging as one of the newest

prospective aquaculture business sectors.

This WMER presents the evidence base and key considerations for aquaculture in Wales in the
context of marine planning. Keyissues for marine planninginclude:

e The Welsh Government is committed to the sustainable development of aquaculture in
Wales. This includes shellfish and finfish, in the coastal marine environment and in
freshwater.

e In relation to aquaculture, Wales will focus on capacity building, increasing innovation and
new developments, building on links between operators and scientific bodies as well as
increasing the sustainability of the industry inits interactions with the environment.

e In Wales there has been some conflict between aquaculture businesses and the
management of European Marine Sites (EMS) although the Menai Strait mussel fishery does

exist within the EMS without conflict. This can lead to significant expense and delays in
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businesses getting off the ground. Work could be undertaken to guide developers on the

best placesto site their businesses to avoid such conflicts.

Defence

Defence activities that utilise the marine environment, directly or indirectly, in support of
operational capability are diverse but include operational vessels and aircraft, HM Naval bases,
surface and sub-surface navigational interests, underwater acoustic ranges, maritime exercises,
amphibious exercises, coastal training ranges and test and evaluation ranges (UKMMAS 2010a; HM

Government 2011).

This WMER presents the evidence base and key considerations for defence activities in Wales in the
context of marine planning. Keyissues formarine planninginclude:

o The construction and operation of offshore marine infrastructure, installations and activities,
as well as policies on conservation designations and the health of the wider environment
may impact on defence interests in certain areas. Marine plan authorities and decision
makers should take full account of the individual and cumulative effects of marine
infrastructure on both marine and land based MOD interests. Marine plan authorities,
decision makers and developers should consult the MOD in all circumstances to verify
whetherdefence interests will be affected (HM Government 2011).

e Non-defence activities in the marine area have the potential to impact the MOD elsewhere.
Some onshore coastal defences such as aerodromes, transmitter sites and explosive stores
have safeguarding zones extending over the marine area to regulate development that may
otherwise affect their operation (HM Government 2011).

e Through the delivery of security for the UK and Overseas territories, the MOD contributes to
the marine sector by providing survey data and cross-government surveillance®, monitoring
and enforcement activities.

e [tisrecognised that there are risks to the marine environment through the maintenance and
deployment of operational capability. The MOD is committed to the protection of the
natural and historicenvironment.

o Key pressures are likely to include noise from sonar and underwater explosions, habitat

damage and introduction of marine litter and contaminants. A sustainable development

! The National Maritime Information Centre is responsible for providing situational awareness to central
government via the Cabinet Office Briefing Room (COBR) mechanism and lead departments who deal with the
impacts of environmental disasters or crises.
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strategy was published by the Ministry of Defence in 2008 and provides a number of
objectives, measures and targets for changing the way that activities are carried out in order

to reduce pressure on the marine environment, climate and communities (UKMMAS 2010a).

Dredging and Disposal

Dredging is closely linked with the Ports sector and consists of navigation dredging of ports,
harbours, marinas and navigation channels to maintain navigable depths for vessels. There are two
main types of navigation dredging: capital dredging and maintenance dredging. Capital dredgingis
the removal of material to create a greater depth than had previously been charted on UKHO
Admiralty Charts. It involves the improvement of access by deepening and widening an existing
channel, or by creating an entirely new access channel. This is usually done in order to allow larger
vessels, longer optimal tidal windows and to provide passing places in narrow channels.
Maintenance dredging is required to maintain water depths in areas where sedimentation occurs. It
mainly involves the removal of recently deposited unconsolidated sediments, such as mud, sand and
gravel to maintain existing access to ports and ensures that all vessels using the waterway may do so
safely. It is undertaken on an as-and-when basis to maintain the level of water necessary for the

safe operation of vessels.

This WMER presents the evidence base and key considerations for navigation dredging and sea
disposal of dredged materials in Wales in the context of marine planning. Key issues for marine
planninginclude:

e Dredging and disposal is essential for the maintenance and development of ports, harbours
and waterways for navigation, remediation and flood management. Dredged material can
be a valuable resource, and can be used in environmental enhancement projects including
habitat creation and enhancement, and engineering projects for construction materials,
flood defence, land reclamation and beach nourishment.

e However, dredgingand disposal of dredged materials may:

» Pose a risk to marine life and ecology through changes in water quality (changes in
chemistry and turbidity), noise and physical disturbance;

» Mobilise contaminants (held in sediments from legacy industrial activities, antifouling
paints, ongoingindustrial or domestic maintenance and operational activities);

> Impact designated nature conservation areas;

» Degrade heritage assets through direct orindirect physical activity;
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» Change natural sedimentary systems via morphological changes (i.e. alterations to
channel width and depth). (MMO 2013b)

Energy
A secure, sustainable and affordable supply of energy is of central importance to the economic and
social well-being of the UK. The marine environment will make an increasingly major contribution to
the provision of the UK’s energy supply and distribution. This contribution includes the oil and gas
sectors which supply the major part of our current energy needs, and a growing contribution from
renewable energy and from other forms of low carbon energy supply in response to the challenges
of tackling climate change and energy security. Contributing to securing the UK’s energy objectives,

while protecting the environment, will be a priority for marine planning (HMGovernment 2011).

When developing Marine Plans, marine plan authorities should identify how these will contribute to
delivery of national targets and priorities, including legally binding commitments entered into under
the Renewable Energy Directive (Directive 2009/28/EC) and our domestic binding target to reduce
greenhouse gas emissions by 80% by 2050. This will indude taking account of preferred areas for
development of different energy sources, generation and distribution infrastructure and, if
appropriate, setting out potential new opportunities, taking into account the most sensitive areas

for biodiversity and considering carefully areas with competing and incompatible uses.

This WMER presents the evidence base and key considerations for energy activities in Wales in the

context of marine planning. Keyissues for marine planninginclude:

Oil and Gas (including Carbon Capture and Storage (CCS))

e Although there is no current oil and gas exploration and production there are a limited
number of licensed blocks, induding one with a significant discovery. In addition there are
many blocks within Welsh Waters that are induded in the 28" Qil and Gas Licensing Round
and therefore future developments cannot be discounted.

e However, offshore storage of gas?, offshore unloading of gas and provision of gas import
facilities are activities which are of increasing importance to our security of supply as
indigenous gas supplies decline (HM Government 2011).

e The key drivers and efforts for CCS technologies are at the UK and international scale.

Continuing research and development of CCS technologies and capabilities are important

2 For exa mple see: http://www.gatewaystorage.co.uk/
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factors in reducing the costs towards making CCS economically competitive and viable

(MMO 2013b).

Low Carbon

e The UK has among the highest density of exploitable renewable energy resources in the
world, and has the potential to become a global leader in both engineering development
and energy production with Wales being a contributor. The renewable resources for Wales
include wind (for both coastal and offshore); wave; tidal stream (focused inshore) and tidal
range (particularlyinthe Severn estuary).

e The Marine Plan should take account of, and identify, areas of potential for the deployment
of different renewable energy technologies. Measures should be taken to prevent, mitigate,
and, where that is not possible, compensate for any potential negative impactsin line with
legislative requirements. The Marine Plan and the marine planning process will need to be
flexible in responding to emerging evidence about the impacts of new technologies; the
monitoring and review arrangements for plans, in particular, will be important in this.

e The cumulative effects (both nationally and transboundary) from the construction and
operation of multiple offshore renewable energy developments (most notably for offshore
wind) for navigation, migratory spedies (e.g. birds), fisheries and visual impact are the focus
of ongoingattention.

e Marine biomass, from seaweed harvesting for use in energy production is emerging as one

of the newest prospective aquaculture business sectors.

Power Stations

e Water quality and resources, induding temperature changes to water and radionuclide

emissions.

e Coastal change and impacts from infrastructure (construction, operation and
decommissioning), including flood risk.

e Biodiversity and geological conservation.

e Llandscape and visual impacts.
Coal gasification

e The environmental impacts of an Underground Coal Gasification process are visual, acoustic,

and include air emissions and groundwater effects.
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Fisheries

The Fisheries sector covers the activities of inshore and offshore commerdal fishing, including the
harvesting of molluscs and crustaceans, as well as other marine organisms, e.g. algae, sponges, and
seaweed (UKMMAS 2010a). Other activities associated with the sector include fisheries
enforcement agencies, boat building and boat maintenance. It also includes the manufacturing and
maintenance or repair of fishing gear. Other secondary activities indude the processing, distribution

and sale of fish forconsumption.

This WMER presents the evidence base and key considerations for fisheries in Wales in the context
of marine planning. Keyissuesformarine planninginclude:

e Marine Planning provides the opportunity to manage marine activities in a sustainable
manner takinginto account economic, social and environmental considerations. However, it
may be hampered by the paucity of good spatial data for fisheries activities (in particular for
vessels less than 12 m). Other considerations include the displacement of fishing from MPAs
and offshore wind farms.

e Cockle fisheries are some of the most valuable fisheries in Wales and often of great local and
cultural importance.

e Crustaceans are the mainstay of much of the Welsh fishing fleet with crab and lobsters
traditionally targeted via fishing with pots.

e Bass is animportant species for the industry in South and West Wales as well as a mainstay
of the recreational fleet.

e The consultation regarding the future of Historic Access Rights (Grandfather rights) in the

Welshinshore areaclosed onthe 1 December2013.

Tourism and Recreation

Coastal tourism encompasses a wide variety of activities; the key activities of which include hotels
and similar accommodation, holiday and other short stay accommodation, camping grounds,
caravan sites and static caravan sites, restaurants and mobile food service activities, beverage
serving activities, libraries, archives, museums and other cultural activities, sports activities and
amusement and recreation activities. Coastal Tourism was estimated to be worth £602 million for
Wales in 2013 and generated 3.594 million trips (Great Britain Visitor Survey). Ancillary activities
that support coastal tourism indude event catering activities, passenger transport by road, rail,

water and air, the renting and leasing of cars, recreational goods, sports goods and water transport
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equipment, creative arts and entertainment activities and gambling and betting activities (UKMMAS

2010a).

This WMER presents the evidence base and key considerations for recreation and tourism in Wales
inthe context of marine planning. Keyissues for marine planninginclude:

e The Welsh Marine Area has a strong presence of coastal tourism where some of the benefits
of the marine environment are appreciated through tourism activities (i.e. visiting marine
reserves). However, there is also a cost associated with these activities which can cause
potential issuesto the marine environment.

e Tourismis likely to compete with several other sectors induding recreation, where there will
be competition for marine space. Marine and coastal users engagement (i.e. stakeholders,
local authorities, and water sports associations) may be required to resolve conflicts of use
of marine space and help to weigh up the costs and benefits of sustainable tourism and the
protection of the marine environment when developing marine plans.

e C(Climate change is likely to influence the levels of tourism and recreation with the Welsh
marine area, for example when weather is good, there is likely to be more people taking
vacations in Wales and greater recreational use by locals, however when weather is poor,
tourism and otherrecreational demandis likely to be reduced.

e Increased levels of recreational activities have the potential to increase the risk of negative
effects on the marine environment, however the scale and the impact of recreational
activities vary considerably and therefore the impacts are hard to define.

e |t is inevitable that a wide range of recreational activities (hotspots) overlap with nature
conservation sites (i.e. marine reserves and SSSIs) along the Welsh coastline. Even though
the character of the majority of recreational activities are well understood, there are still
gaps in knowledge in respect of the interaction between recreational activity, environmental
capacity and appropriate management responses, incduding promoting greater

environmental awareness amongst users of the coastal marine resource.

Subsea Cabling

The principal activities are the laying, operation and maintenance of submarine telecommunication
cables and their facilities. Supporting activities include the construction of utility projects and the
operation of communication facilities. Power cables are considered under the Energy section of this

WMER.
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This WMER presents the evidence base and key considerations for telecommunication cabling in
Walesinthe context of marine planning. Keyissuesformarine planninginclude:
e Telecommunications cables may interact with other sectors, such as ports, shipping,
aggregate extraction and fishing. Potentialimpactsinclude:

» disturbance to marine habitat during laying and maintenance of cables;

» impacts assodated with other sectors, e.g. fishing (snagging of gears); shipping (damage
to cables from anchoring); aggregate extraction — exdusion of activities or other
mitigation measures may need to be considered;

» technology improvements for fibre optic cables allow capacity increases per cable which
could allow the industry to keep pace with demand without an exponential increase in

the number of cables required. (MMO 2013b)

Ports and Shipping

The UK National Policy Statement (NPS) for Ports (Department for Transport 2012a) represents the
framework for decisions taken by the Secretary of State on proposals for new port development that
are nationally (UK) significant infrastructure projects (NSIPs) under the Planning Act 2008. The NPS
applies to England and Wales, induding territorial waters. Itis also a relevant consideration for any
decisions made under the MCAA on other port development proposals. When decision makers are
advising on or determining an application for an order granting development consent in relation to
ports, or when marine plan authorities are developing Marine Plans, they should take into account
the contribution that the development would make to the national (UK and Wales), regional or more
local need for the infrastructure, against expected adverse effects induding cumulative impacts. In
considering the need for port developments in Wales, reference should be made to interpretations

of needassetoutinthe NPSforPorts (HM Government 2011).

The key activities in shipping are sea and coastal water freight transport, sea and coastal water
passenger transport and cargo handling. Ancillary activities that support shipping indude the
building and repairing of ships, the construction of water projects, navigation, pilotage and berthing,
and storage and warehousing (UKMMAS 2010a). A key driver in shipping is the suffident sea port

capacity to accommodate demand forimportand export of goods.

This WMER presents the evidence base and key considerations for port and shipping activities in

Walesinthe context of marine planning. Keyissuesformarine planninginclude:
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e Ports and shipping are critical to the effective movement of cargo and people, and form an
essential part of the Welsh, UK and global economies. The NPS for Ports explains to
planning decision-makers the approach they should take to proposals, induding the main
issues which, in the UK Government’s view, will need to be addressed to ensure that future
development is fully sustainable. It provides detailed guidance to decision makers on a
number of aspects, such as assessing the need for additional port capadty, and guidance on
the scope of environmental assessment. The NPS for Ports also states that the dedision
maker should give substantial weight to the positive impacts associated with economic
development. For example, ports have a crucial role to play in developing fields of energy
production, particularly offshorewind energy and biomass.

e Ports and shipping can have environmental impacts through accidental pollution from ships
in the course of navigation or lawful operations, pollution caused by unlawful operational
discharges by ships, such as oil, waste or sewage, or physical damage caused by groundings
or collisions. Other pressures on the environment from shipping and ports relate to noise,
airborne emissions and the introduction and spread of non-indigenous species (transported
on the hulls of ships or in ballast water) (HM Government 2011).

e Increased competition for marine resources affecting the sea space available for the safe
navigation of ships remains a key issue for the sector (HM Government 2011). Shipping can
coexist with marine conservation, fishing and aggregate extraction but there are other uses
of the seawhich may be incompatible (MMO 2013b).

e A key issue is also to maintain unimpeded access to ports, with water deep enough for the
largest vessels to prevent delays to commercial traffic impacting upon efficient berth
utilisation and causing congestion. With the increase in deeper-drafted and wider vessels

dredgingisrequiredtodeepenand/orwiden access to ports (UKMMAS 2010a).

Surface water runoff and waste water management

The objective shared by the UK Administrations is to contribute to sustainable development
including the health and well-being of the community and the protection of the environment by
maintaining and developing a policy and regulatory system which provides modern, high quality
management and treatment of surface and waste water (HM Government 2011). The collection,
treatment and disposal of waste water from housing and industry, the effective drainage of storm
water and runoff to the sea, mitigating the effects of diffuse pollution from urban areas and
agriculture by improved management and improvements to drainage design are key activities to

achieve this. An important aim is ensuring that infrastructure is in place and maintained for
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necessary disposal activity to be carried out in compliance with EU legislative requirements3.
Sewerage infrastructure and drainage is also essential in supporting economic and social

development, and forreducingthe risk of floodingin urban areas®.

This WMER presents the evidence base and key considerations for surface water management and
waste water treatment and disposal in Wales in the context of marine planning. Key issues for
marine planninginclude:
o Although untreated waste water is mostly water, (generally less than 0.1% is solid material),
without treatment the waste water produced every day would cause significant damage to

the environment.

Social Considerations

There are a number of coastal communities that are dosely linked to the marine environment; thus
it is necessary to assess social considerations. The Welsh Government commissioned a report
investigating the typology of Welsh coastal communities (OCSI 2014) to consider how activities in
the marine environment can support socio-economic development of Welsh coastal communities.
As part of this report, a typology of Welsh coastal areas has been developed based on their socio-
economic characteristics. Although every coastal community has a unique combination of
characteristics, the typologies helps group together those areas with similar characteristics and

evaluate them usinganumber of key indicators.

This WMER presents the evidence base and key social considerations for Wales in the context of
marine planning. Keyissuesformarine planninginclude:
e Helpingtoencourage employment opportunities.
e Helping to achieve a balance of part time and full time work (i.e. move the dependence
away from seasonal work).

o Helpingtoretainand attract high skill levelsinthe workforce.

3 This includes compliance with the requirements of the Urban Waste Water Treatment Directive, Water

Framework Directive, Shellfish Waters Directive, Bathing Waters Directives and the Marine Strategy
Framework Directive.
4 Specific objectives for water and sewerage services are set out in guidance issued to the industry for each

pricereview or pricecontrol period andin England, the government’s future water strategy ‘Future Water’.
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Economic Considerations

There is a wide range of economic activity currently being undertaken in the marine environment
within Wales. From single employee businesses to large multinational companies, the marine

environmentin Walesis hostto a diverse range of activities across a number of economicsectors.

This WMER presents the evidence base and key economic considerations for Wales in the context of
marine planning. Keyissuesformarine planninginclude:
e The amount of growth possible, given environmental considerations.

e Interactions between different marine sectors, for example upon coastal tourism through

inappropriate developments.
e Maintainingthe competitiveness of key sectors, such as ports and shipping.

o The ability to maximise benefits for deprived areas from expansion in marine sectors.
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1 Introduction

1.1 The Welsh National Marine Plan

The Marine and Coastal Access Act 2009 (MCAA) (HM Government 2009a) provides the statutory

basis for a new plan-led system for the UK marine environment. The purpose of marine planning

under the MCAA is to help achieve sustainable development in the marine area. Welsh Ministers

are the marine plan authority responsible for creating marine plans for both the inshore region (0 -

12 nm) and offshore region (beyond 12nm) of Wales (Figure 1).

Figure 1 The Welsh Marine Planning Region

Welsh National Marine Plan - Inshore and Offshore Regions
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The Welsh Government consulted on the approach to Marine Planning for Wales in February 2011
through the ‘Sustainable Development for Welsh seas: Our Approach to Marine Planning in Wales’

(Welsh Assembly Government 2011).

Having considered the responses, the Welsh Governnment has confirmed the intention to putin place
a national system of marine planning and to develop a Welsh National Marine Plan (WNMP). The
Welsh Government has committed to putting the WNMP process in place in 2015. In accordance
with the MCAA the WNMP will be subject to an evaluation within 3 years of adoption and a review

within 6 years of adoption (European Commission) (HMGovernment 2009a).

All four UK administrations adopted the UK Marine Policy Statement (MPS) in March 2011. On
adoption of the MPS, the MCAA placed a duty on the Welsh Government to ensure that Marine
Plans are prepared for the Welsh Marine Planning Region (HM Government 2009b). The WNMP
must conform with the UK MPS (HM Government 2011). The MPS states that ‘Marine Plans will be
based on a sound evidence base, as far as possible. This will identify issues to be addressed in the
plan and inform plan development. The evidence base will be developed from a wide range of
sources including existing plans, the plan area community, science advisors, statutory and other
advisors, industry and other marine users’” (HM Government 2011). The Welsh Govemment
commissioned a Strategic Scoping Exercise (SSE) as the first step towards ensuring that the WNMP is
based upon a sound evidence base as required by the MPS. The outputs of the SSE are presented in

this WMER.

The MPS also states that the process of marine planning will:
e Achieveintegration between different objectives;
e Recognise that the demand for use of our seas and the resulting pressures on them will
continue toincrease;
e Manage competing demands onthe marine area, taking an ecosystem-based approach;
e Enable the co-existence of compatible activities wherever possible; and

e Integrate with terrestrial planning.

The WNMP will build on the framework provided by the MPS to reflect the specific needs and
interests of Wales. The WNMP will enable Welsh Government to plan for and guide the
management of Wales’s seas; integrating economic, social and environmental considerations and

engaging with communities to help shape the future.
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All public authorities taking authorisation or enforcement decisions that affect or might affect the
UK marine area must do so in accordance with the UK MPS unless relevant considerations indicate

otherwise.

Once adopted the WNMP will support and guide marine authorisation and enforcement decisions.
It will do this by:
e C(Clarifyingmarine policy objectives and priorities.

e Directingand guiding decision makers and users of our seas.

The Welsh Government is committed to the UK vision for ‘clean, healthy, safe, productive and
biologically diverse oceans and seas’. In January 2009 the UK administrations published joint High
Level Marine Objectives for achieving this vision (HM Government 2009c). These are based on the
broad principles of:

e Achievingasustainablemarine economy.

e Ensuringa strong, healthy and justsociety.

e Livingwithin environmentallimits.

e Promotinggood governance.

e Usingsoundscience responsibly.

The Welsh Government has published the draft Vision and Objectives for the WNMP which builds
upon the UK vision. The UK High Level Marine Objectives alongside the Welsh Govemment

Programme for Govemment objectives (http://wales.gov.uk/about/programmeforgov/?lang=en) are

proposed as the strategic objectives for the WNMP. Further details can be found on the Welsh

Government website (www.Wales.Gov.Uk/marine).

Marine planning requires an understanding of how marine space and the use of marine natural
resources may be managed to optimise their use by multiple, often interdependent interests in
order to maximise social, economic and environmental benefits. This will entail evaluations of the
possible uses of natural resources and opportunities for development by multiple or single activities,
recognising that the marine environment is already used / enjoyed by multiple stakeholders (for
livelihood and pleasure). When developing Marine Plans, opportunities for integrating policy

outcomes should be maximised.
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12 Natural Resource Management and the Environment Bill

The Welsh Government is taking forward a new approach to the management of natural resources
in order to drive sustainable economic growth and to improve the quality of life and increase the
range of opportunities for everyone who lives and work in Wales. Their aim is to enable a step
change in the delivery of sustainable natural resource planning and use in Wales by taking a more
proactive, evidence-based and joined-up approach. Priorities include fostering green growth to
create jobs and tackle poverty, the effident use of Wales’s natural resources, and steps to enhance
the resilience and diversity of natural resources and the key sectors that depend on them,

particularlyinthe context of a changing climate.

The creation of Natural Resources Wales in April 2013 (drawing together three historically separate
delivery bodies into a single, integrated organisation, focused on Wales’s needs) was the first step to
achieving this ambition. Looking ahead, a new statutory framework (to be introduced through the
Environment Bill) will ensure that Wales has the necessary legislation in place for smarter and more
integrated planning and management of natural resources to secure maximum benefit for Wales's

currentand future wellbeing.

This approach to natural resource management builds on the Welsh Government’s commitment to
sustainable development. The Programme for Government reinforces the importance of sustainable
development as the central organising prindple in defining the best development path for Wales and
the prindiples of sustainable development are embedded in the legal definitions of natural resource

managementto be established underthe Environment Bill.

13 Strategic Scoping Exercise and Wales’ Marine Evidence Report

The MPS requires plan-making authorities to use the best available evidence in plan making. In
order to ensure that Welsh Govemment is in a position to do so, it has initiated a Strategic Scoping
Exercise (SSE) to assess the spatial distribution of natural resources and human activities within
Wales’s marine area and to understand at a strategic level the key issues that marine planning

should take account of.
The SSE is a technical, evidence gathering and analysis exercise to build on the overarching

information provided in the MPS to help inform the development of a marine plan for Wales. The

outputs of the SSE are presented in this Wales' Marine Evidence Report (WMER). It presents
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relevant information, at a strategic level, identifies trends and any key issues that marine planning

should take into account.

The WMER focuses on strategic marine evidence available at the Wales scale. Evidence has been
collated that relates to the topics and sectors covered by the MPS. The evidence has been

structured and presentedinaway which reflects the scope and structure of the WNMP.

The overall aims of the SSE and the WMER are:

e To ensure that planning is based upon the best possible evidence gathered from as wide a
range of available sources as possible.

e To facilitate the marine planning process through engagement with and taking account of
stakeholderviews.

e Toidentify all the major use sectors, their spatial distribution and their interaction both with
each other and the natural environment through the collection and analysis of available
evidence, dataandinformation.

e Toinformdiscussion of keyissuesforplanningarisingfrom the evidence.

e Toidentify, asfaras possible, technical future opportunities for key sectors.

e Toidentifyanykeyevidencegaps.

e To provide the basisforthe nextstepsinthe planning process.

e To provide the proposed scope of the Sustainability Appraisal and Strategic Environmental

Assessment process forthe Welsh Marine Planningactivities.

Gathering and assessment of evidence to identify strategic issues for marine planning will be an on-
going process as new data and information is continually generated, planned developments become

reality and the requirements of the various sectors change.

This WMER will be used toinform discussions with stakeholders on:
e Theadequacy of the evidence base and identification of any evidence gaps.
e Thekeyissuesthat marine planningshouldtake intoaccountand address.
e Thedevelopment of the Welsh National Marine Plan.

e Theevidence baselineto be usedtoinformthe SA (incorporating SEA) scoping process.
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14 Approach to Evidence in the WMER

The Welsh Government recognises that, as set out in the UK MPS, protecting and enhancdng the
marine environment, whilst also enabling marine industries to prosper and ensuring better

outcomes forsociety through the use and stewardship of ourseas, requires good evidence.

This WMER has collated and summarised the evidence base available in order to support the Welsh
Government and interested parties in developing and implementing the Welsh National Marine
Plan. The evidence base includes status of the marine natural resources (e.g. biodiversity and
geodiversity); general considerations (e.g. climate change; air and water quality; noise; historic
environment; seascape) and specific sectors (e.g. aggregates; aquaculture; defence; navigation
dredging and disposal; energy; fisheries; recreation and tourism; telecommunication cabling;
transport — ports and shipping, surface water management and waste water treatment and
disposal). Further evidence in relation to these sectors are also presented as part of the social and
economic considerations towards the end of this report. The evidence in this WMER has been

collected fromawide variety of publicsourcesin the peer-reviewed and grey literature.

The WMER has been developed through a stepwise process of evidence identification, collation and
analysis. The introductory Chapters provide the context for marine planning, the relationship with
other planning regimes and a series of general considerations. For each of the subsequent sections
the WMER presents supporting evidence for:

e Ageneralintroductiontothe topic/ natural resource / sector.

e A summaryofthe keyissuesformarine planning.

e Anoverviewof currentpolicy.

e Anoverviewofthe status of the topic.

e Anoverviewofthe potential future trends forthe topic.

e Supportingmaps where dataare available.

The current WMER has been produced iteratively with input from a range of Government policy
leads and technical specialists and specialists from partner organisations, in particular Cefas, Natural
Resources Wales and The Crown Estate. The WMER has also been shared with and benefited from
the Welsh Government’'s Marine Planning Reference Group. This has facilitated refinement of the

content, ensuringaclear Welsh focus and a quality assured product.
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The WMER builds upon a wide range of previous work. In particular the Welsh Government's
Marine Renewable Energy Strategic Framework (MRESF) and the Charting Progress 2 assessment of
the status of the UK marine environment prepared by the UK Marine Monitoring and Assessment

Strategy (UKMMAS) community.

Marine Renewable Energy Strategic Framework (MRESF)

The MRESF project provides a range of marine evidence of relevance to Wales and the marine
planning process. It investigated the potential marine renewable energy resource of Welsh
Territorial Waters and considered potential scenarios for the sustainable development of that
resource primarily as an aid to policy development and also an indicator of resource for potential

developers.

The project was undertaken by RPS Group and consisted of three stages, starting in 2007 with Stage
1, which was focused on the initial literature reviews, data gathering, stakeholder engagement and
GIS mapping. Stage 2 was conducted primarily in 2009-2010 and involved a number of discrete
reports, each aimed at increasing the knowledge base for a number of key data gaps in Welsh
Territorial Waters identified as part of Stage 1. Stage 3 drew on the findings of Stages 1 and 2 to
develop the MRESF.

The analysis and GIS mapping undertaken for MRESF, termed the ‘Approach to Sustainable
Development had an overall aim of enabling the potential energy resource available in areas of
different levels of constraint to be assessed to provide an evidence base for determining the

sustainability of different levels of wave and tidal stream power generation.

The Approach to Sustainable Development Report (RPS 2011) presents the final outputs of the
Marine Renewable Energy Strategic Framework (MRESF). The MRESF will be an essential
management tool for the sustainable development of wave and tidal energy in Wales. The evidence
collection, collation and analysis work undertaken for the MRESF is of considerable value to the
wider Welsh Marine Planning process and is being fed into the developing evidence base that will be

presented through this WMER and also the Welsh Marine Planning Portal.
Charting Progress 2

The Charting Progress 2 report for the UK seas (UKMMAS 2010c) is based on a robust, peer-reviewed

evidence base and describes progress made since the first Charting Progress report published in
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2005. It is a source of the key findings from UK marine research and monitoring and is intended to
be used in policy-making to help manage our oceans and seas as we move toward the goal of clean,
safe, healthy, productive and biologically diverse oceans and seas. As such, its contents are of great

value to Wales and the marine planning process.

The UK Marine Monitoring and Assessments Strategy (UKMMAS) has established evidence groups to
undertake detailed assessments, the outputs are presented in comprehensive and fully-referenced
technical reports known as a ‘Feeder Report. The assessments draw on monitoring data collected
by marine institutes and agencdes across the UK, other relevant information and research
undertaken at research institutes and universities. The four Feeder reports produced by the
UKMMAS evidence groups are:

e The Productive Seas Evidence Group (PSEG) Feeder Report (UKMMAS 2010a) provides
evidence on the use of the marine environment and identifies both the soco economic
value and resulting pressures of these activities on the environment.

e The Healthy and Biologically Diverse Seas Evidence Group (HBDSEG) Feeder Report
(UKMMAS 2010b) provides evidence on cetaceans, marine and estuarine fish, marine
habitats, microbes, plankton, seabirds and waterbirds, seals and turtles.

e The Ocean Processes Evidence Group (OPEG) Feeder Report (UKMMAS 2010d) provides
evidence covering the state of the ocean processes through components such as circulation,
weather and climate, waves, temperature, salinity, carbon (including acidification), sea level,
turbidity and sedimentary processes.

e The Clean and Safe Seas Evidence Group (CSEG) Feeder Report (UKMMAS 2010e) provides
evidence on hazardous substances, radioactivity, eutrophication, oil and chemical spills,

marine litter, underwater noise, microbiological contamination and algal toxins.

Each of the Feeder Reports was peer-reviewed by independent UK and international experts outside
Government and revised following the comments received. A stakeholder workshop was held to
present and discuss the findings of the Feeder Reports with industry representatives and
environmental non-governmental organisations and to consider any additional information.
Charting Progress 2 is a summary document which draws on the detailed evidence and conclusions
from the Feeder Reports. It examines all the evidence together with a summary on the impact of
climate change, and provides an assessment of the overall status of the UK’s seas. This WMER has
built on the strong evidence base presented in the Charting Progress 2 Feeder Reports expanding

with furtherevidence specificto Wales where necessary.
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Areas of opportunity

The Welsh Government will work closely with partners to understand the opportunities that Welsh
seas can provide for the people of Wales. One aspect of this has involved working dosely with The
Crown Estate to understand the technical opportunities that may be available in Welsh waters. This
collaboration will, where appropriate, include use of outputs from The Crown Estate’s marine
resource system (MaRS). The Crown Estate use MaRs as a decision-support tool. It is used, where
appropriate, to model future technical opportunity; however, for some sectors, data limitations or
gaps in knowledge mean that it is not possible to ‘model’ opportunity using MaRS tools. Sectors for
which the MaRS tool has been applied are: telecommunication cabling; aggregates; energy
(pipelines, carbon capture and storage, offshore wind farms, wave energy extraction, tidal stream
devices) and marine biomass. For each of those sectors, the Crown Estate has produced maps of

future technical opportunity which are provided in the relevant sections of the WMER.

The Crown Estate used the following two types of dataset to identify and refine a future technical
opportunity foreach business sectordescribed above:

1. Resource Areas - identify an area of the marine space which contains natural resources
including energy, minerals, landfall and storage resources relevant to the business sectors
that are leased by The Crown Estate.

2. Key Resource areas — areas of resource that are potentially extractable given assumptions

made about available technology out to 2030.

Areas of future technical opportunity are presented homogenously (i.e. the assumption could be
made that there is no difference between what the opportunity represents for each of the areas);
however it is important to note that in reality there are varying degrees of technical suitability within
and between them. The approach to the identification of future technical opportunity for each
sectors and the main sources of data and knowledge, along with any criteria used are summarised in
Table 1 below. Whilst areas of future technical opportunity are all located within the limits of the
parameters set out in Table 1, there is natural variation of optimal resource and/or depth conditions

across and within the areas themselves.

The MaRS analysis is restricted by the extent of available data sets for a number of sectors including
offshore wind farms, tidal stream devices and marine biomass. Cells / regions where input data was
incomplete were removed from the analysis. This largely relates to areas dose to the shore where,
for example, there is limited tidal resource data available. The modelling results therefore only

coverall cellswhere thereis full data coverage (i.e. all input datasets are present).
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Table 1 Areas of future technical opportunity identified and the criteria used for each sector by Crown Estate. Table also
shows the relevant Section of the report where the sector information can be found.

Report
Section

Sector

Key Resource Area Identified

Criteria used

Aggregates

Aggregates

Future technical opportunity has been derived from the BGS
Resource Assessment Study, a project commissioned by The
Crown Estate that produces a classification of the aggregate
availableon the seabed of the UKCS.

No specific
criteria used.

Oil & Gas (including Carbon Capture and

Pipelines

Key landing zones (or future technical opportunity) have been
established by identifying notable sections of territorial waters
driven by the location of existing offshore oil and gas
production assets, potential future fields, CO. storage
opportunities and the presence of existing pipeline
infrastructure.

No specific
criteria used.

CO
Transportation
and Storage

Future technical opportunity was established by combining
known CO; storage interests and associated infrastructure
(where infrastructure are not specifically identified as a known
interest, existing pipelines intersecting storage site interests
have been included), the Captain Sandstone geological

No specific
criteria used.

- 1870 formation, the Hewett field including infrastructure that
%" © intersect these areas, and major existing and planned CO;
S § emitters as identified by the CO, storage team.
] Wind speed:
Offshore  Wind | MaRS modelling has been used to identify future technical 8—15r:/s
Fixed opportunity. A minimum wind resource threshold of 8m/s was Water Depth:
Foundation applied and areas less than 60m in water depth were 5 _60m P
considered appropriate for fixed foundation turbines and areas Wind "
Offshore Wind | over 40m in water depth were considered suitable for floating tndspeed:
. . i 8-15m/s
Floating wind technology. A minimum depth threshold of 5m was used
. . Water Depth:
Technology and no maximum depth threshold was applied. ~40m
MaRS modelling has been used to identify future technical
opportunity. A minimum tidal resource threshold of 1.5m/s | Tidal
mean spring peak current was applied and areas over 5m in | Resource:
Tidal Stream water depth were considered appropriate for tidal stream | >1.5m/s mspc
technology development out to 2030. No maximum depth | Water Depth:
threshold was applied as all locations of good tidal resource are | >5m
locatedinrelatively shallow waters.
MaRS modelling has been used to identify future technical | Wave
§ opportunity. A minimum wave mean power density threshold of | Resource:
- Wave 20kW/m was applied and areas between 10 and 200m in water | >20kW/m
g L;) depth were considered appropriate for wave energy technology | Water Depth:
S 9 development out to 2030. 10-200m
5 Key landing zones (or future technical opportunity) have been
b= established by identifying important sections of territorial -
S : . o . No specific
= Cables waters driven by the location of existing offshore generation .
5 w . . criteria used.
 E & assets, onshore infrastructure, and the presence of existing
% g % telecommunication cableinfrastructure.
= O O
Emerging Sectors
MaRS modelling has been used to identify future technical | Tidal
s opportunity. A minimum and maximum tidal resource threshold | Resource: 0.5
- '(% MarineBiomass | of 0.5m/s and 2m/s mean spring peak current were applied and | - 2m/s mspc
%" ; areas between 25m and 50m in water depth were considered | Water Depth:
S 9 appropriatefor marine biomass projects. 25-50m
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15 Sustainability Appraisal & Strategic Environmental Assessment

Sustainability Appraisal (SA) is a form of assessment that considers the social, economic and

environmental effects of a plan or programme in relation to the aims of sustainable development.

The Welsh National Marine Plan will be developed in accordance with the MCAA. Schedule 6 (Part
10) of the MCAA states that:
‘(1) A marine plan authority preparing a marine plan must carry out an appraisal of the
sustainability of its proposals forinclusion in the plan.
(2) The authority may proceed with those proposals only if it considers that the results of the
appraisalindicate thatit is appropriate to do so.
(3) The marine plan authority must publish a report of the results of the appraisal.

(4) The reportis to be published when the marine plan authority publishes the consultation.’

The Welsh Governmentistherefore undertaking a SA of the Welsh National Marine Plan.

In meeting the requirement to undertake an SA, Welsh Government must also address the
requirements of the European Union Directive 2001/42/EC on the Assessment of Certain Plans and
Programmes on the Environment, more commonly known as the Strategic Environmental
Assessment (SEA) Directive. This has been transposed into UK regulations as the Environmental
Assessment of Plans and Programmes Regulations 2004 (SI 2004 No. 1633) hereafter referred to as
the SEA Regulations. This is a law that sets out to integrate environmental considerations into the

development of plans and programmes.

The approach undertaken to SA and SEA reflects guidance produced by the UK Government (Office
of the Deputy Prime Minister 2005) which advises that an integrated approach to SA/SEA should be
adopted so that the SA process incorporates the requirements of SEA. In practice, this involves
extending the breadth of SEA (from predominantly environmental considerations) to embrace wider
social and economic concerns. The net result is an integrated process which incorporates
sustainability considerations into plan-making through an iterative approach which seeks to predict
and evaluate the likely significant effects of Plan proposals and altematives and propose measures
to avoid, minimise, mitigate or offset any adverse effects that are identified through the planning

process and to identify opportunities to maximise positive effects.
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The following SEA requirements (Schedule 2) are relevant:

‘1. An outline of the contents and main objectives of the plan or programme, and of its
relationship with other relevant plans and programmes.

2. The relevant aspects of the current state of the environment and the likely evolution
thereof withoutimplementation of the plan or programme.

3. The environmentalcharacteristics of areas likely to be significantly affected.

4. Any existing environmental problems which are relevant to the plan or programme
including, in particular, those relating to any areas of a particular environmental importance,
such as areas designated pursuant to Council Directive 79/409/EEC on the conservation of
wild birds(1) and the Habitats Directive.

5. The environmental protection objectives, established at international, Community or
Member State level, which are relevant to the plan or programme and the way those
objectives and any environmental considerations have been taken into account during its

preparation.’

1.5.1 How this Wales’ Marine Evidence Report relates to the SA and SEA process
In addition to establishing the evidence base for the WNMP this WMER also sets out the relevant

environmental information forthe SA and SEA in each of the topicchapters.

The contents of this WMER are of particular importance because the SEA Directive and Regulation
stipulates that any assessment should identify the likely significant effects of a proposed plan or
programme on issues such as ‘biodiversity, flora and fauna, population, human health, water, air,
climatic factors, material assets, cultural heritage, including architectural and archaeological heritage
and landscape’. Table 2 provides a list of the SEA Topic Areas and identifies how these have been
addressed within this WMER, demonstrating compliance with the requirements of the SEA

Regulations.
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Table 2 Coverage of SEA Topic Areas in this WMER

Annex | SEA Directive Effects Topics

Topics Considered in this WMER Report

Biodiversity, Flora and Fauna

- Nature Conservation, Biodiversity and Geodiversity

- Noise
- Water Quality

Population

- Social Considerations
- Economic Considerations
- Recreation and Tourism

Human Health

- Social Considerations
- Noise

Soil

- Aggregates
- Water Quality

Water

- Water Quality
- Surface Water Management and
Treatment and Disposal

Waste water

Air

- Air Quality

Climatic Factors

- Climate Change
- Coastal Change and Flooding

Material Assets

- Defence

- 0il and Gas (including Carbon Capture and Storage)

- Low Carbon

- Power Stations

- Coal Gasification

- Fisheries

- Telecommunication Cabling

- Ports and Shipping

- Aggregates

- Navigation Dredging and Disposal
- Aquaculture

Cultural Heritage, including architectural
and archaeological heritage

- Historic Environment

Landscape

- Seascape
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1.5.2 Habitats Regulations Assessment

Whilst the Welsh National Marine Plan itself can have no direct effects on the natural environment,
the activities carried out pursuant to the Plan might do so. These could indude effects on habitats
or species in respect of which certain sites have been identified as of Community importance
(hereafter European Sites). Such sitesinclude Special Areas of Conservation (SACs) designated under
Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna and Flora
and Spedal Protection Areas (SPAs) designated under Coundl Directive 2009/147/EC on the
Conservation of Wild Birds. Ramsar Sites (designated under the 1976 Ramsar Convention) are not

Europeansites butunder UK policy are given the same level of protection.

In accordance with Regulation 61(1) of The Conservation of Habitats and Spedies Regulations 2010
(SI 2010 No. 490)[1] (‘the Habitats Regulations’), there is a need to consider whether the Welsh
National Marine Plan is likely to have a significant effect on any European sites. A Habitats
Regulations Assessment will be undertaken and published alongside the Draft Welsh National

Marine Plan.
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2 Integration with other planning regimes

The marine planning system in Wales will sit alongside and interact with other Welsh and UK
planning regimes. MCAA (2009) Schedule 6(3) instructs the Welsh Government as the Marine
Planning Authority for Wales, to ensure that certain other marine plans and Planning Act plans are
compatible with any Marine Plan prepared for a marine plan area. Therefore, the Welsh
Government will need to take all reasonable steps to secure that the WNMP for its marine planning
region is compatible with the relevant Planning Act plans. Schedule 6 (3) of the Marine and Coastal
Access Act 2009 states that: In the case of the Welsh National Marine Plan, each of the following is a
‘relevant Planning Act plan’—

a) any development plan - a development planin the case of Wales, is to be read in accordance

with section 38(2) to (4) of the Planningand Compulsory Purchase Act 2004 (c.5)
b) the Wales Spatial Plan — People, Places, and Futures (2004 updated 2008) —is to be read in

accordance with section 60 of the Planningand Compulsory Purchase Act (2004).

The WNMP will also need to conform to the MPS. The MPS states that integration of marine and
terrestrial planning willbe achieved through:
e (Consistency between marine and terrestrial policy documents and guidance.
e Liaison between respective responsible authorities for terrestrial and marine planning
(including atthe marine plan development, implementation and review stages).
e Sharing the evidence base and data where relevant and appropriate so as to achieve

consistencyinthe datausedinplan makingand decisions.

According to the MPS the marine planning process should ensure appropriate harmonisation
between marine policy guidance and existing terrestrial planning. Any marine plan should seek to
complement the existing planning system, recognising that both systems will adapt and co-evolve
over time. Terrestrial planning policy and development plan documents already indude policies to
address coastal and estuarine planning. The terrestrial planning boundaries currently extend to
mean low water spring tides, and it is planned that the WNMP boundary will extend up to the level
of mean high water spring tide. This creates an intentional overlap to help ensure that both marine
and land planning jointly address their area of responsibility and not be restricted by a neighbouring,

defined butseparate boundary at mean low waterspringtide.

To help achieve integration of the WNMP and terrestrial planning at the coast the Welsh

Government undertook a compatibility review of the relevant Planning Act plans (Figure 2). This
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took account of all existing, and in development, relevant Local Authority, National Park, Area of
Outstanding Natural Beauty (AONB), River Basin Management, Shoreline Management and Flood
Risk Management plans. The review had regard to any other plans prepared by a public or local
authority in connection with the management of the sea or the coastincluding relevant cross-border
plans. In addition the polides/topics were broken down into minor and major policies. The
policies/strategies that are in depth, mentioned regularly and connect throughout a plan were
identified as major. Minor policies/strategies that reflected only brief or fleeting mention were also

identified.

The review covered fifteen Welsh counties (Anglesey and Gwynedd prepared their development
plan jointly, therefore there are fourteen coastal plans), ten English Local Authorities, two AONB's
and one National Park plan. The review focused on the topics within the MPS and compared these
to the relevant planning authority plans. The MPS contains eighteen policy areas. These cover all

aspects of planningand marine use.

The Welsh Government looked for topic overlap in the relevant development plans and took
detailed notes on aims, policies and strategies contained therein. The results were then compiled. It
was found that for many topics, for example flooding, they have been comprehensively planned for
by each and every authority. Other topics such as national defence got little attention as Local

Authorities have few powers over national defence.

The Welsh Govemment also had a duty to look at the plans of adjacent authorities, and so reviewed
the plans of the English Counties of Gloucester and Merseyside. Merseyside is a combined
authority, with three coastal areas (The Wirral, Liverpool and Sefton). As well as the Welsh
Authorities and the adjacent English ones shown above, to be absolutely thorough the Welsh

Governmentreviewed the development plans of all the English Authorities facing the Irish Sea.

In addition to looking at compatibility the Welsh Government have a duty to have ‘due regard’ to
other statutory management plans. These indude Shoreline Management Plans (SMPs), Port
Authorities Plans, River Basin Management Plans (RBMP), Water Resources Management Plans
(WRMP), Special Areas of Conservation (SAC) and Marine Nature Reserve Plans. For completeness
the Welsh Government also gave consideration to non-statutory plans. These included salmon and
eel action plans, Sites of Special Scientific Interest (SSSI) management plans, and beach management

plans.
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Figure 2 Map showing Relevant Development Plans Assessed for the WNMP
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SMPs consider the risks posed to coastal areas by coastal processes. There are four SMPs covering
the Welsh coastline. These are; SMP19 Anchor Head to Lavemock point, SMP20 Lavermock point to
St. Ann’s Head, SMP21 St Ann’s Head to Great Orme’s head, and SMP 22 Great Orme’s Head to
Scottish border. The only port Authority in Wales is the Milford Haven Port Authority. They
produced The Milford Haven Waterway Recreation Plan (2011) that covers the whole of the
waterway, and for the port they also produced a Waste Management Plan (2013). These plans
complement the local development plan. In addition RBMPs were also considered and regarded.
They look at the ecological health of surface water bodies. As well as achieving traditional chemical
standards all water bodies need to achieve good ecological status (GES), or potential to, under the
EU Water Framework Directive. RBMPs that cover Wales include the Sevem, Western Wales and
Dee. The Welsh Government also considered two bordering plans for North West England and
South West England. RBMPs will be updated and published in 2015. The review also took account
of WRMPs that have been produced by all water companies to fulfil their requirements under the
Water Act 2003. All relevant WRMPs were given due regard but of note only the Welsh Water draft

WRMP was relevantidentifying supply and demand deficits in six water resource zones.

The review also looked at the Habitats Directive and Special Areas of Conservation. The Habitats
Directive (Council Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna and
flora) requires the establishment of SACs for the conservation of habitats and spedes that are of
European importance. SACs are an EU-wide network of nature protection areas which aim to assure
the long-term survival of Europe's most valuable and threatened species and habitats. There are
eleven SACs covering Welsh waters, including two cross border sites with England (the Severn
Estuary and the Dee Estuary). Some are also small sites and designated as Sites of Special Scientific
Interest (SSSI) from which they get their management. Management Schemes exist for five of the
SACs: Pen Llyn a’r Sarnau; Cardigan Bay; Pembrokeshire Marine, Carmarthen Bay & Estuaries and the
Severn Estuary. These management schemes do not however set out to plan. Under Regulation 35
of the Conservation of Habitats and Species Regulations 2010, Natural Resources Wales (NRW) have
a responsibility to advise relevant authorities (the various statutory authorities and agencies
responsible for the European Marine Sites) on the conservation objectives and also what activities

may cause damage or disturbance to the special features.
As part of the Strategic Environmental Assessment (SEA) Amec Foster Wheeler Environment and

Infrastructure UK Ltd also looked at the programmes and strategies of 80 overarching documents

(Appendix A). In conclusion the Welsh Govemment review and the SEA have fulfilled the
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requirements of the MCAA (2009) and the UK MPS (2011) in relation to integrating the WNMP with

otherplansand planningregimes.

The WNMP also shares a border with England, Ireland, Northern Ireland and The Isle of Man as
illustrated by Figure 1. The UK Administrations are committed to the co-ordination of marine
planning across administrative boundaries where practicable. Coordination will include planning for
activities which extend across national or Marine Plan area boundaries, and the sharing of data
between plan authorities (HM Government 2011). This will also be fadlitated by the UK-wide
marine evidence base collected through monitoring programmes under the UK Marine Monitoring

and Assessment Strategy (UKMMAS) community and its reports on the state of the UK seas.

The Welsh Government will work proactively with bordering administrations to share evidence,

information and approachesto European and UK marine planning process.

The coastal zone comprises the coastal strip (which will be of varying width depending on local
geography), the foreshore and coastal waters out to 12 nm (the limit of devolved statutory powers
in relation to certain maritime issues). The coast and estuaries are highly valued environments, as
well as sodal and economic assets. Integrated Coastal Zone Management (ICZM) aims to bring
together all parties that develop, manage and use the coast; to combine opinions and ensure it is

sustainably managed.

The Welsh Integrated Coastal Zone Management Strategy aims to provide a management
framework to facilitate integrated working on the coast by the different interests involved in
managing coastal assets, helping to ensure that these assets are maintained and enhanced for the
benefit of present and future generations. It also sets out the links that must be made between
diverse national and local policies and strategies so that the people involved in managing and using
the coast can do so in a way that takes into account the needs of others. The ICZM Strategy for
Wales is being developed within the UK strategy and alongside the relevant strategies for England,
Scotland, Northern Ireland and Eire, within the framework provided by the EU Recommendation on

ICZM.

In accordance with the MPS the UK Administrations are committed to ensuring that coastal areas,
and the activities taking place within them, are managed in an integrated and holistic way in line
with the principles of Integrated Coastal Zone Management (ICZM). The Welsh ICZM strategy is

beingreviewed as part of the work to develop and implement the Welsh National Marine Plan.
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3 General considerations

The UK MPS identified several generic and cross-cutting issues for marine planning that are relevant
to a range of ecosystem components and human activities. These indude: achieving good
environmental and ecological status (in line with the requirements of European Directives); the
cumulative effects of multiple activities on the marine environment; opportunities and feasibility of
co-locating activities in space and time; opportunities and trends for growth in the marine economy;
implications for coastal communities; engagement between the public, industry and regulators;
climate change; coastal change and flooding; water and air quality; nature conservation, biodiversity

and geodiversity; historicenvironment; seascape and underwaternoise.

These general considerations will relate to each other and, also to each of the sector specific topic
areas. In developing the WNMP sector specific policies, the evidence presented for these general

considerations will be takeninto account.

3.1 Good Environmental Status and Good Ecological Status

The UK MPS describes a wide range of legislative provisions (and other biodiversity and ecologically
relevant obligations) at the international and national level that Marine Plans need to take into
account. These include the Marine Strategy Framework Directive (MSFD) (Directive 2008/56/EC)
and Water Framework Directive (WFD) (Directive 2000/60/EC). Marine Plans will contribute to
meeting the objectives of these Directives, particularly in relation to any measures under those
Directives which have a spatial dimension. Marine plan authorities will need to consider how
Marine Plans can shape activities within the marine area to support the goals of these Directives, as

well asthose of otherrelevant pieces of EClegislation.

3.1.1 Marine Strategy Framework Directive — Good Environmental Status

The EU Maritime Spatial Planning Directive and the Marine Strategy Framework Directive (MSFD)
(European Commission, 2008) contain key components of the European Integrated Maritime Policy
to provide a coherent and strategic framework for joined up maritime governance. The MSFD came
into force on 15" July 2008 and was transposed into law on a UK wide basis by the Marine Strategy
Regulations 2010. The UK is collaborating with member states on the implementation of the MSFD
through contributions to both EU and OSPAR Convention initiatives. A number of existing European
Directives and Regulations will contribute to the delivery of MSFD including the Water Framework

Directive, the Habitats Directiveand the Common Fisheries Policy.
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The MSFD was developed in response to concerns that although existing legislation protected the
sea from some spedcific impacts, it was largely sectoral and fragmented. There was also recognition
that since some of the activities that impact on the marine environment are managed at a European
or international level (e.g. fisheries and shipping) and other impacts can cross national boundaries
(e.g. litter, eutrophication, noise), national action to protect the marine environment needs to be

supported by a framework to ensure actionis taken across Europe.

The MSFD requires Member States to putin place the necessary management measures to achieve
Good Environmental Status (GES) in their marine waters by 2020. GES involves protecting the
marine environment, preventing its deterioration and restoring it, where practical, while using
marine resources sustainably. Itis the first EU legislative instrument exclusively concerned with the
protection of marine biodiversity, as it contains the explicit regulatory objective that ‘biodiversity is
maintained by 2020, as the cornerstone for achieving GES. The Marine Policy Statement, highlights
that marine planning will be a key tool for ensuring that the targets and measures to be determined

by the UK for the MSFD can be implemented.

The Directive covers the extent of the marine waters over which the UK claims jurisdiction. This area
extends from the landward boundary of coastal waters as defined by the Water Framework Directive
(WFD) (which is equivalent to Mean High Water Springs) to the outer limit of the UK Renewable
Energy Zone. It also indudes the area of the continental shelf beyond the renewable energy zone
over which the UK has a claim. There is some overlap between the waters covered by the WFD and
the MSFD: the WFD relates to improving and protecting the chemical and biological status of surface
waters throughout River Basin Catchments from rivers, lakes and groundwaters through to estuaries
(transitional) and coastal waters to 1 nm out to sea and overlaps with MSFD in coastal waters (12 nm
for chemical status). The MSFD indudes coastal waters (as defined by the WFD) but does not
include WFD transitional waters (e.g. estuaries and coastal lagoons). For estuaries, the boundary
between the two directives is the ‘bay dosing line’ whichis the seaward limit of ‘Transitional Waters’
as defined under the WFD. MSFD explicitly recognises the overlaps with WFD and makes it clear
that in coastal waters, MSFD is only intended to apply to those aspects of GES which are not already

covered by WFD (e.g. noise, litter, aspects of biodiversity).
The Directive enshrines that Member States must apply an ecosystem-based approach to the

management of human activities. In this context, this means ensuring that the collective pressure of

human activities is kept within the levels compatible with the achievement of GES, ensuring that the
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capacity of the marine ecosystem to respond to human-induced changes is not compromised, whilst
enabling the sustainable use of the marine environment now and in the future. Each Member State
is required to develop a strategy for its marine waters to work towards the aim of achieving or
maintaining Good Environmental Status by 2020; however, a key requirement of the Directive is that
European Member States must take a coordinated approach to implementation, cooperating with
other Member States in the relevant Marine Region or subregion to ensure each element of their
marine strategies is coherent and coordinated. In addition, because the Directive follows an
adaptive management approach, the Marine Strategies must be kept up-to-date and reviewed every
6 years. For the UK, the Marine Strategy Part One: UK Initial Assessment and Good Environmental
Status (Marine Strategy Part One) was published in December 2012 (HM Government 2012). Part
Two of the UK Marine Strategy — Programme of Monitoring for measuring progress towards Good
Environmental Status and the Programme of Measures for achieving Good Environmental Status is

scheduled for completionin 2015.

The Directive defines Good Environmental Status as: ‘The environmental status of marine waters
where these provide ecologically diverse and dynamic oceans and seas which are clean, healthy and

productive’ (Article 3).

Good Environmental Status means that the different uses made of the marine resources are

conducted at a sustainable level, ensuring their continuity for future generations.

In addition, Good Environmental Status means that:

e Ecosystems, including their hydro-morphological (i.e. the structure and evolution of the
water resources), physical and chemical conditions, are fully functioning and resilient to
human-induced environmental change;

e The decline of biodiversity caused by human activities is prevented and biodiversity is
protected;

e Human activities introducing substances and energy into the marine environment do not
cause pollution effects. Noise from human activities is compatible with the marine

environmentand its ecosystems.

To help Member States interpret what Good Environmental Status means in practice, the Directive

sets out, in Annex |, eleven qualitative descriptors which describe what the environment will look

like when Good Environmental Status has been achieved:
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e Descriptorl. Biodiversityis maintained

e Descriptor2. Non-indigenous species do notadversely alter the ecosystem

e Descriptor3. The population of commercial fish speciesis healthy

o Descriptor4. Elementsof food webs ensure long-term abundance and reproduction

e Descriptor5. Eutrophicationis minimised

e Descriptor6. The seafloorintegrity ensuresfunctioning of the ecosystem

e Descriptor 7. Permanent alteration of hydrographical conditions does not adversely affect
the ecosystem

e Descriptor8. Concentrations of contaminants give no effects

e Descriptor9. Contaminantsinseafood are below safe levels

e Descriptor10. Marine litter does not cause harm

e Descriptor 11. Introduction of energy (including underwater noise) does not adversely affect

the ecosystem

As these descriptors cover broad topics, the European Commission produced in 2010 a set of
detailed criteria and indicators to help Member States determine what each descriptor means in
practice and measure progress. The Marine Strategy Part One builds on those and sets out the UK

characteristics of Good Environmental Status and targets and indicators.

Marine Strategies developed through the MSFD must take an ecosystem-based approach to the
management of human activities, ensuring that the collective pressure of such activities is kept
within levels compatible with the achievement of good environmental status and that the capacity
of marine ecosystems to respond to human-induced changes is not compromised, while enabling
the sustainable use of marine goods and services by present and future generations. Itis therefore
critical that the marine planning process in Wales recognises this requirement of the MSFD and,
therefore, clearly identifies and takes account of the current and potential future pressures resulting
from human activities upon marine ecosystems, induding consideration of cumulative effects

(section3.2).

3.1.2 Water Framework Directive - Good Ecological Status

The EU Water Framework Directive (WFD) for integrated river basin management for Europe was
adopted on 23™ October 2000. The purpose of the Directive is to establish a framework for the
protection of inland surface waters (rivers and lakes), transitional waters (estuaries), coastal waters

and groundwater. It will ensure that all aquatic ecosystems and, with regard to their water needs,
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terrestrial ecosystems and wetlands meet Good Ecological Status by 2015, which includes water
guality, biodiversity and hydromorphology. The Directive requires Member States to establish river
basin districts and, for each of these, a river basin management plan. The Directive envisages a
cyclical process where river basin management plans are prepared, implemented and reviewed
every six years. There are four distinct elements to the river basin planning cycle: characterisation
and assessment of impacts on river basin districts; environmental monitoring; the setting of
environmental objectives; and the design and implementation of the programme of measures

neededtoachieve them.

In summary, the Directive requires that all surface waters and groundwaters within defined river
basin districts must reach at least ‘good’ status by 2015. It will dothisforeach riverbasin district by:
e Defining what is meant by ‘good’ status by setting environmental quality objectives for
surface waters and groundwaters.
e |dentifying in detail the characteristics of the river basin district, induding the environmental
impact of human activity.
e Assessingthe present water quality inthe river basin district.
e Undertakingan analysis of the significant water quality managementissues.
e Identifyingthe pollution control measures required to achieve the environmental objectives.
e Consulting with interested parties about the pollution control measures, the costs involved
and the benefits arising.
e Implementing the agreed control measures, monitoring the improvements in water quality
and reviewing progress and revising water management plans to achieve the quality

objectives.

3.2 Cumulative Effects

The term ‘cumulative’ is applied to significant effects in the Environmental Impact Assessment
Directive (2011/92/EU), whereas the Habitats Directive (92/43/EEC) describes ‘in combination’
effects and the Marine Strategy Framework Directive (2008/56/EC) refers to ‘cumulative and
synergistic’ effects. This WMER uses the term ‘cumulative effects’ as a general term relating to the
above regulatory drivers. Cumulative Effects Assessment (CEA) is the systematic procedure for
identifying and evaluating the significance of effects from multiple stressors and/or activities and for

providing an estimate on the overall expected impact toinform management measures.
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All activities in the marine environment will result in effects, e.g. aggregate extraction changes the
morphology of the seabed (e.g. localised lowering); sea defences change habitats by introducing
new substrate (e.g. rock, concrete, steel). The extent of impact is determined by the nature and
scale of these effects on particular environmental receptors (e.g. benthic organisms, fish, marine

mammals, birds, protected areas, vulnerable coastal communities, habitats).

In simple terms, an activity (e.g. navigation dredging) has an effect (e.g. deepening of a channel)
which may result in an impact (e.g. change in benthic habitat). However, single activities may have
multiple effects and the fact that there are multiple activities occurring in the marine environment
means that the extent and magnitude of these effects may be combined. The assessment of such

cumulative effects needs to consider some basicprinciples:

e Cumulative effects fromsingle activities
Single activities may have multiple (cumulative) effects, e.g. navigation dredging has the
potential to: deepen and widen a channel — influencing water flow direction and energy; re-
mobilise contaminants in seabed sediments; re-suspend sediments into the water column;

introduce noise.

e Cumulative effects from multiple activities
Any combination of activities (e.g. dredging, pile-driving, rock placement) associated with marine
sectors (e.g. offshore renewable energy, aggregate extraction, fishing) may have multiple
(cumulative) effects (e.g. offshore renewable energy development; oil and gas exploration and
extraction; aggregate extraction; military activities may all introduce noise to the marine

environment).

e Cumulative effects onsingle receptors
Single receptors may be sensitive to multiple (cumulative) effects, e.g. effects on benthic
habitats (seafloor integrity) can result cumulatively from offshore renewable energy

development; fishing; aggregate extraction; navigation dredging.

e Cumulative effects on multiplereceptors
Multiple receptors may be sensitive to multiple (cumulative) effects, e.g. navigation dredging; oil
spills; agricultural run-off may all introduce / re-mobilise contaminants in the marine
environment - fish and marine mammals have been demonstrated to be sensitive to
contaminants; pile-driving, seismic surveys and military activities may all introduce noise into the

marine environment - fish and marine mammals have been demonstrated to be sensitive to
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noise effects; certain species of fish and marine mammal are inextricably linked in predator prey
relationships. Fish and marine mammals may therefore cumulatively be exposed to

contamination, noise and food supply effects.

It is therefore essential for any cumulative effects assessment to state and justify which combination
of sectors, activities, effects and receptors are included (and which excluded). Whilst this appears a
logical and straightforward statement the practicalities of achieving it are complex, e.g. effects may
be acute or chronic; different combinations of chronic effects may result in acute effects; different
combinations of effects may interact (i.e. additively, synergistically, antagonistically, dependently or

independently).

The UK MPS requires that Marine Plans should provide for continued, as well as new, uses and
developments in appropriate locations. They should identify how the potential impacts of activities
will be managed, induding cumulative effects. Close working across plan boundaries will enable the
marine plan authority to take account of the cumulative effects of activities at plan boundaries. Itis
also likely to be necessary to consider cumulative effects at the regional sea scale. The consideration
of cumulative effects alongside other evidence may enable limits or targets for the area to be

determinedinthe Marine Plan, if itis appropriate to do so.

Ongoing work to refine understanding of cumulative effects and their assessment through CEA
includesaneedto:

e Reach agreementonthe terminology, definitions and approach(es) to CEA;

e Take stock of currentdata and evidence, and trialling of the approach(es) to CEA;

e Ensure an ongoing programme to review (and where necessary update) the approaches to

CEA.

Examples of relevant recent and ongoing UK work to understand cumulative effects and their
assessmentinclude:

e Renewable UK: Guiding Principles for Cumulative Impacts Assessment in Offshore Wind
Farms - considers a number of practical solutions in order to overcome the challenges of
cumulative impact assessment. These induding defining what a meaningful assessment is,
and tackling challenges on scoping, data, assessment and monitoring and mitigation.

http://www.renewableuk.com/en/publications/index.cfm/cumulative-impact-assessment-

guidelines
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e Natural England: NECR147 generic framework for informing cumulative impact assessments
related to Marine Protected Areas - develops a generic framework for undertaking CIA and
provides clear guidance on the processes and steps which could be adopted when
undertaking robust and comprehensive CIA for all types of project affecting MPAs.

http://publications.naturalengland.org.uk/publication/6341085840277504

e MMO Evaluation of the current state of knowledge on potential cumulative effects from
offshore wind farms (OWF) to inform marine planning and marine licensing (MMO 1009).

http://webarchive.nationalarchives.gov.uk/20140507202222/http:/www.marinemanageme

nt.org.uk/evidence/documents/1009.pdf

o MMO strategicapproach to cumulative effects (MMO 1055).
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/389876/M

MQO1055 Report Final.pdf

e MMO Draft Guidelines for Marine Environmental Risk Assessment (unpublished).
e JNCCVulnerability Assessment process for benthic habitats (unpublished).

e UKMMAS ongoingwork on pressures and environmental indicators.

Examples of relevant recent and ongoing international work to understand cumulative effects and
theirassessmentinclude:

e The OSPAR Intersessional Correspondence Group (ICG) — Cumulative Effects & ICG-COBAM
(Coordinated Biodiversity Assessment & Monitoring) work within the Joint Assessment
Monitoring Programme to bring together international expertise from its Contracting Parties
to develop indicators and approaches to regional sea (MSFD) assessments for activity-
pressure effects on the marine environment (individually and cumulatively). ICG-C has
ongoing work on clarifying terminology, definitions and approach(es) to CEA. The work of
this group links to the UK Marine Monitoring and Assessment Strategy (UKMMAS).

e EU FP7 funded projects, e.g. ODEMM (http://www.liv.ac.uk/odemm/), Devotes

(http://www.devotes-project.eu/), Knowseas (http://www.knowseas.com/).

e CUMULEO model foreffects of human activities at sea,

https://www.wageningenur.nl/en/show/CUMULEO-model-for-effects-human-activities-at-

sea.htm.

e HARMONY - Development and demonstration of Marine Strategy Framework Directive tools
for harmonization of the initial assessment in the eastern parts of the Greater North Sea sub-

region (Andersen etal. 2013).
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e |CES, various working groups (e.g. Working Group on Integrated Assessments of the North
Sea (WGINOSE)
http://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/SSGRSP/

2013/WGINOSE13.pdf ). Includes agreements for greater collaboration between OSPAR and

ICES on cumulative effects assessment.

e Judd, A.D., Backhaus, T. and Goodsir, F. (2015) An effective set of principlesfor practical
implementation of marine cumulative effects assessment. Environmental Science & Policy
54 (2015) 254-262.

e Goodsir, F., Bloomfield, H.J.,Judd, A.D., Kral, F., Robinson, L.A. and Knights, A.M. (2015) A
spatially resolved pressure-based approach to evaluate combined effects of human activities

and managementin marine ecosystems. ICESJournal of Marine Science May 15, 2015.

3.3 Co-existence, co-location and displacement of activities

Within the UK MPS there is an expectation to ‘promote compatibility and reduce conflict’ and to
‘reduce real and potential conflict, maximise compatibility between marine activities and encourage

co-existence of multiple uses’.

Co-existence has been defined as ‘where multiple development, activities or uses can exist alongside
or close to each other in the same place and/or at the same time’ and co-location has been defined
as ‘where multiple developments (often structures), activities or uses co-exist in the same place by
sharing the same footprint or area in the marine environment. ‘Footprint’ can include both the
physical location of a development per activity, e.qg. a built structure, and a wider are associated with

the developmentor activity, e.g. a surrounding safety zone’ (MMO 2013c).

Globally, there are numerous studies investigating the effective use of marine space, e.g. Barents
Sea, Massachusetts, Great Barrier Reef and Southwest New Brunswick (MMO 2013c), however very
few have spedcifically considered active mechanisms for co-location or co-existence. Examples of
activity/compatibility matrices (which examine interactions between co-existing sectors rather than
developing co-location) indude: Scotland’s National Marine Plan (The Scottish Government 2011);
the Firth of Clyde sectoral interactions study (Thompson et al. 2008); WINDSPEED (van der Wal et al.
2009; 2011); the Belgian GAUFRE project (Maes et al. 2005); UNESCO-IOC Marine Planning Manual
(UNESCO-I0C 2009) and Dorset C-Scope (C-Scope 2010; 2012). Such matrices provide a generic

screening for investigating which activities have the potential for co-location based on physical
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constraints given the nature of particular activities and developments but do not include the more

complex environmental, social and economicinteractions (MMO 2013c).

Co-location and co-existence are therefore emerging and important issues but with a limited
evidence base. The MMO have started to consider co-location and co-existence considerations and
how they may be actively applied in marine planning. Co-existence (including co-location) and
displacement are issues that have arisen frequently through discussions between the MMO and
stakeholders during the development of the plans for the East marine area in England. The MMO
has adopted three policies for co-location and displacement in the context of marine planning, which
may be directly transferred to the Welsh National Marine Plan:

e Gov 1: Appropriate provision should be made for infrastructure on land which supports
activitiesinthe marine areaandvice versa.

e Gov 2: Opportunities for co-existence should be maximised wherever possible (i.e. activities
can be carried out without significant impediment in the same area - they may be separated
spatially (vertically orlaterally) orthrough being carried out at different times).

e Gov3: Proposalsshould demonstratein order of preference:

a. that they will avoid displacement of other existing or authorised (but yet to be
implemented) activities.

b. how, if there are impacts resulting in displacement by the proposal activity, they will
minimise them.

c. how, if the impacts resulting in displacement by the proposal activity, cannot be
minimised, they will be mitigated against.

d. the case for proceeding with the proposal if it is not possible to minimise or mitigate the

impacts of displacement.

A framework for co-existence has been commissioned by the MMO, however work is outstanding to

further develop, implement and test the approach (MMO 2014). The MMO proposed framework for
co-existence comprises three stages:

e Screening:inthisstep, locations within which activities clearly cannot co-exist are identified.

e Initial assessment: a qualitative / semi-quantitative assessment of potential interactions,

between human activities or between the natural environment and human activities, is

undertaken using readily availableinformation and simple assessment tools.
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o Detailed assessment: a detailed quantitative (monetised) assessment is undertaken building
on the initial assessment and using existing and potentially novel collected data, using more

complex assessmenttools where appropriate.

MMO (2014) suggests that the screening is the most appropriate for marine planning purposes
because current limited informationis likely to predude the use of detailed assessments, and project
or location specific assessments are unlikely to be feasible. The MMO report goes on to state that
the complexity of the assessments potentially requires a wide range of spatial and non-spatial data
and information to characterise the interactions and impacts, particularly where it might be
necessary to seek to value costs and benefits of ‘co-existence’ and ‘no co-existence’ options. The
relative significance of some of the interactions and impacts varies at site level, which therefore

requires alevel of site specificdata.

MMO (2013a) states that the co-location decisions need to consider sodal and economic as well as
environmental and engineering issues, due to potential consequences for: the productivity or
profitability of an activity; the economic development conditions or prospects of an area and the
status of the marine environment. The willingness and/or attitude of the parties involved towards
co-location / co-existence are dependent on the net benefit that the co-location / co-existence
brings to their activities or interests. This is an important consideration for Marine Planning if
sectors are to be encouraged to co-locate / co-exist (i.e. it is relatively straightforward on paper to
suggest the compatibility of sectors to co-locate / co-exist but unless there are incentives for the

sectors, achieving co-location / co-existence may be challenging).

The study by Syvret et al. (2013) investigates the potential for co-locating aquaculture production
and offshore wind farms in Welsh waters. This suggests that trials, such as seabed mussel cultivation
by Deepdock Ltd at the North Hoyle offshore wind farm, provide a basis for further investigation of
how the two sectors may work together. However, the report highlights (based on experiences from
Germany) that for co-location to progress from conceptual to practical and commercially viable
projects requires some form of legislation or planning regulation that specifically requires sectors
(e.g. offshore wind and aquaculture) to investigate the potential for co-location or multi-functional
use of marine space (suggesting that this may require intervention at a UK Government rather than
Welsh Government level). Syvret et al. (2013) conclude that ‘In an effort to attain effective marine

spatial planning, compatibility will be a function of knowing what is done where. However,
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commercial confidence will only be attained when risks can be effectively controlled and are

perceived to be worth the increased workload.’

The MPS states that marine plan authorities should consider the potential social and economic
impacts of other developments on fishing activity, as well as potential environmental impacts. For
example, marine plan authorities should have regard to the impacts of displacement and whether it
is possible for vessels to relocate to other fishing grounds. They should also consider the potential
impacts of this displacement on the viability of fish stocks and on the ecosystem in the alternative
fishing grounds. They will also wish to consider and measure the social and economic impacts on
local communities of any reduction in fishing activity, redistribution of fishing effort or assodated
impact on related businesses as the result of a marine development. In considering displacement of
fishing activity, it will be important to consider implications beyond the boundaries of the WNMP by
considering other marine planning regions to where activity is displaced to ensure that a
comprehensive picture of impacts is developed and unintended consequences are avoided. In many
cases, there will be opportunities for co-existence between fishing and other activities that will be

takenintoaccount.

One of the main areas of discussion regarding displacement is currently focussed on the relationship
between the fishing and offshore wind farm sectors. Disruption or displacement of fishing activities
by wind farms is recognised by both sectors as a significant issue (BERR 2008). This point is also
identified in the OSPAR (2006) review of the potential impacts of offshore wind farm developments.
There is little evidence on the direct consequences of displacement with most occurrences being
addressed through dialogue between the parties involved rather than via regulatory controls. Blyth-
Skyrme (2011) recognises that effort displacement and knock-on effects are possible impacts
resulting from any redistribution of fishing activity but that these effects are difficult to predict and

are site specific, such that generalisations cannot be made.

Blyth-Skyrme (2010) notes that displaced fishing activity could impact other fishing activity, and that
understanding where knock-on displacement effects end may be critical. The assessment of
cumulative impacts on fisheries from offshore renewable energy developments is likely to remain
highly challenging (Blyth-Skyrme 2010), particularly because understanding how fishing effort
displacement will affect fishing activity continues to be problematic. The Fishing Liaison with
Offshore Wind and Wet Renewable Group (FLOWW) published guidelines in 2008 (BERR 2008) which

sets out a framework for dialogue between fishermen and offshore wind farm developers on the
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assessment of the value of fishing activity and any disruption (defined as temporary exclusion from
normal fishing zone during construction, maintenance etc.) or displacement (defined as permanent

closure of fishing grounds directly caused by a wind farm/cable route).

Cooper (2005) through a qualitative analysis identified the potential loss of grounds for trawl
fisheries due to marine aggregate extraction may result in the displacement of vessels into other
areas leading to conflicts with other gear types. Cooper (2005) also identified that the increased
distances offshore that these relatively small fishing vessels (<14 m) may be working as a direct
consequence of displacement from extraction areas has implications for vessel safety. However,
more recent research by Vanstaen (2010) looked at evidence of changes in fishing effort related to
marine aggregate activity, through a quantitative analysis of fishing vessel monitoring system (VMS)
data. This suggested no significant reduction in mobile fishing effort across licensed areas, with
compliance monitoring data for these areas showing clear evidence of trawl and scallop dredge scars

across actively worked extraction areas.

3.4 Economic Growth (Blue Growth)

Jobs and the economy are the overriding priority for the Welsh Government, as stated in the
Programme for Government (see Welsh Government 2011a; 2014a). The Welsh Government also
places sustainability at the centre of everythingit does. Along with the other UK Administrations the
Welsh Government agreed the UK High Level Marine Objectives (HLMOs). These are based on the
broad principles of sustainable development:

e Achievingasustainablemarine economy.

e Ensuringa strong, healthyand justsociety.

e Livingwithin environmentallimits.

e Promotinggood governance.

e Usingsoundscience responsibly.

In ‘achieving asustainable marine economy’ all four administrations agreed to the following:
e Infrastructure is in place to support and promote safe, profitable and efficient marine
businesses.
e The marine environment and its resources are used to maximise sustainable activity,
prosperity and opportunitiesforall, now and inthe future.
e Marine businesses are taking long-term strategic decisions and managing risks effectively.

They are competitiveand operating efficiently.
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e Marine businesses are acting in a way which respects environmental limits and is socially

responsible. Thisisrewardedinthe marketplace.

The UK Marine Policy Statement guides decision-makers to take a presumption in favour of consent
into the marine planning system. Propery planned developments in the marine area can provide
environmental and social benefits as well as drive economic development, provide opportunities for
investment and generate export and tax revenues. The marine planning system will help to promote

these benefitsin contributing to the achievement of sustainable development.

These commitments will also take account of the EU Blue Growth Strategy which aims to ensure the
sustainable development of EU marine and coastal sectors. The Blue Growth strategy suggests that
the potential of our seas, oceans and coasts can be hamessed to create new job opportunities,
promote innovation and deliver sustainable growth. There are three components to the strategy.
Firstly, to develop sectors that have a high potential for sustainable jobs and growth, such as,
aquaculture, marine renewable energy, marine mineral mining, marine biotechnology and marine
and coastal tourism (highlighted in the strategy as five potential sectors for growth in Europe).
Secondly, to provide knowledge, legal certainty and security in the blue economy. Thirdly, sea basin
strategies are developed to ensure tailor-made measures and to foster cooperation between

countries.

Whilst the chapters contained in this WMER detail the policy or sector-specific aims and goals in
relation to information and evidence, the Welsh National Marine Plan will seek to identify and
resolve conflicting priorities and identify and facilitate opportunities. This will enable a proactive,
opportunity based approach to sustainable economic growth in the marine area utilising EU, UK,

Welsh National and local evidence and information as appropriate.

The evidence available and summarised in this WMER suggests that economic growth from taking a
planned approach to managing Welsh seas will most likely occur in the ports and shipping, marine
renewable energy, tourism and leisure and aquaculture sectors (see Chapter 7). This does not
preclude that other sectors will also experience growth and / or could also benefit from a planned
approach. Closer working with the terrestrial planning regime to incorporate the associated
landward effects of marine developments can be reasonably expected to have positive impacts on
terrestrial supply chains and lead to indirect employment and growth. However, it is also recognised

thatitis methodically difficult to measure both the direct and indirect growth that may occur due to
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lack of social and economic evidence in the marine area. A longer term aim of the planning process
will be to prioritise and address such methodical problems and evidence gaps. More detailed
evidence and analysis is contained within the sector chapters of this WMER and summarised in

Chapter 7 (Economic Considerations).

3.5 Engagement

To ensure that the WNMP is a fit for purpose a wide variety of people and communities that will
benefit from it need to be engaged in its development. The approach to engagement, including
when and how interested parties are to have the opportunity to input to the development of the
plan, was set out in the Statement of Public Participation (SPP) for the Welsh National Marine Plan
(Welsh Government 2014c) which was published on 13™ June 2014, following responses to the

consultation.

The SPP providesthe basis of engagementand outlines ten different stages of development Table 3.

Table 3 The Ten WNMP Stages of Engagement

Stage Schedule
1. Initial meetings to consult stakeholders on the

. ) December 2010 — February 2011
approach to a Welsh National Marine Plan

2. Prepare consultation on the Welsh approach to

. . January — February 2011
marine planning

3. Consult on an approach to marine planning in Wales February 2011 — May 2011

Consider the responses to the marine planning
. May 2011 — November 2012
consultation

5. Prepare and consult on the Statement of Public .
S September 2013 — Spring 2014
Participation

6. Develop and consult on plan scope, vision and

o Summer 2014
objectives

7. Develop and consult on the draft WNMP and the

Sustainability Appraisal

Summer 2014 — Spring 2015

8. Publish consultation responses and revise WNMP Summer 2015

9. Final considerations, adoption and publication of the
] End of 2015
WNMP and associated documents

10. Implement and evaluate the WNMP 2016 onwards
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The Welsh Government will engage directly with interested persons and parties to inform and direct
the Welsh National Marine Plan (WNMP) throughout the plan-making process. Engagement will be

conductedin a variety of waysincluding social media, the internet, at meetings and events.

The Welsh Government recognise that information shared too early in the WNMP process may be
counter-productive and of limited value to people. As such, it will be important to strike a balance
ensuring that the phases in the development of the WNMP are shared at appropriate times without
overloading people. All engagement will need to be fully compliant with the Welsh Government's
policy commitments on Rights and Equalities, respecting the Welsh Language, the Rights of Children

and social inclusion.

The Marine Planning Evidence Portal (http://lle.wales.gov.uk/apps/marineportal/) provides a web-

based mapping tool which displays spatial data within the Welsh National Marine Planning Region.
This will allow all those with an interest to see the evidence base for the Welsh National Marine Plan

and to comment on the spatial data that will inform marine planning.

The study of coastal groups (Welsh Government 2013a) provides an overview of the current
distribution of groups with an interest in the coastal and the marine area of Wales (Figure 3). The
Welsh Government recognises that this network is not static, with existing groups changing and new
ones emerging, so have work underway to ensure that the directory is refreshed. Figure 3
demonstrates the diversity of interests, locations and the importance that society places on the
Welsh coast and marine resources. It also highlights the importance that the Welsh Government
places in ensuring that it incorporates sufficient opportunities for engagement with the public and

these interest groups during the development of the WNMP.

The Welsh Government will engage with these existing fora and work with them, and through them,
to access their wider stakeholder networks. The Severn Estuary Partnership and the Pembrokeshire
Coastal Forum are particularly well established and proactive coastal partnerships that could be seen
as providing very effective models of engagement at the local level. It will be key to identify ways of
working effectively with such groups in order to deliver meaningful engagement in the development

of the WNMP.
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Figure 3 Groups, networks and forums with Welsh coastal/marine interests: 2015

Overview of networks and forums with Welsh coastal/marine interests: June 2015
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COASTAL COMMUNITIES

Social and economic
characteristics
used o Create 4
‘coastal
typography AuE

V::‘_’,‘TJIf_, health

and disability
indicators,

appear better
at the coast
than inland

OVER 60%

of the ulati
ot Wales Ilves and
works on the ¢

cultural and
spiritual
experiences,
well being and
ense of place

[ People at the coast |

MORE LIKELY
to be skilled, but

LESS LIKELY
to be employed

| full time

SEA LEVEL RISE

an increasing
priority for
coastal
communities

Erysur}ing‘tt@t the Retaining PROTECTING

( {,_ NOMI ‘d anfd ,agood balance hu:lxlmin !‘tealt'l;hand

U . neeqgs o 4 well- )Ef—‘m(_] Wi

coastal residents of full and part-time special regard to
work and

are promoted and

vulerable groups
enhanced

in society

ISSUESQ TRENDS (& ' STATUS )

Wales’ Marine Evidence Report

Page 67 of 432



3.6 Coastal Communities

The Welsh National Marine Plan will seek to use the evidence within this WMER to provide positive
economic, social and environmental benefits to our coastal communities and users of the marine
and coastal areas. Our engagement with coastal communities will be important for increasing our
understanding of the key issues and opportunities on the coast, helping us to fill evidence gaps and

encouraginginnovative ideas to helpincrease wealth and well-beingin our coastal areas.

Welsh seas provide a range of ecosystem goods and services, including: leisure and recreation;
cultural and spiritual experiences; climate change adaptation; air and water quality. We know that
people see the marine and coastal environment as intrinsically important, for its habitats and
spedes, seascape and landscape features, its beauty, heritage and ‘sense of place’. Taken together,
these marine and coastal areas represent hugely important economic, environmental and social
assets for the Welsh coastal communities and, more widely, Wales. Over 60% of the population of
Wales lives and works on the coast, with all of the major cities and many important towns also
located there. The Welsh marine environment supports an important communications and
transport network and Welsh ports are vital forinternational trade; Welsh waters support valuable
fishing activity and aquaculture developments and aggregates extraction that feeds local

construction projects.

The Welsh marine area also supports the development of renewable and non-renewable energy
installations to help deliver Wales’s policies for climate change, low carbon energy and green jobs.
Marine resources also provide tourism and recreation opportunities contributing £2.5 bn per year to
the Welsh economy. Furthermore, some 32% and 70% respectively of the Welsh inshore area and
coastline is designated (under European Union Directives and UK law) for its environmental quality
and its outstanding beauty, and heritage contributes to culture and well-being. Flood management

activities alsofeature along the Welsh coastal areas.

The Welsh Government recognises that Wales’s tourism, transport, fisheries and marine renewable
energy activities, amongst others, are vital to the needs and vibrancy of coastal communities. The
UK Marine Policy Statement also recognises the wider benefits that marine planning will have to
coastal communities in securing sustainable economic growth in regeneration areas as well as areas

that already benefit from stronglocal economies.

Wales’ Marine Evidence Report Page 68 of 432



A report commissioned by the Welsh Government (OCSI 2014).sets out a typology of Welsh coastal
areas, based on their sodal and economic characteristics. The methodology was similar to that used
to characterise the coastal communities of the English planning region (MMO 2011). Whilst every
coastal community has a unique combination of characteristics, the typology helps group together
those areas with similar characteristics on key indicators. The nine categories of types of coastal
communities are:

e Ageof population;

e Level of qualification;

e Proportion of benefit claimants;

e Employmentindifferentsectors;

e Health;

e Housing(dwellingtype, owned/rented);

e Accessand transport(car ownership);

e Crime;and

e Deprivationandlowincome.

There were significant variations across the typologies in specific categories and some overlap in
definition which can be difficult to interpret. The nine coastal typology categories sit under four key
groups labelled A, B, Cand D. An overview of each of the coastal typologies is shown in Table 4 and

the distribution around Walesis summarised in Figure 4.

The report (OCSI 2014) found that people in coastal areas are more likely to be in employment than
in non-coastal areas but that employment is slightly more likely to be on a part-time basis. Skills
levels were found to be higher in these areas. People were more likely to be employed in hospitality
sectors and less likely to be employed in manufacturing than people in non-coastal areas. The
report found that poverty levels were lower in coastal Wales and that levels of poor health and
disability were also lower than non-coastal areas. Coastal areas were found to have higher than
average levels of overcrowded housing and housing lacking central heating than non-coastal areas.
All available evidence and information will be considered when developing the WNMP, and gaps in

data will be identified with consideration given to the need to address key areas.

Further details about each of the coastal communities identified by the (OCSI 2014) typologies

reportare presentedinthe following sections.

Wales’ Marine Evidence Report Page 69 of 432



Table 4 Overview of Coastal Typologies

1
Typology | 2 Overview Example locations
Category
Al Retirement areas primarily located in smaller market towns, less | Conwy, Pwllheli
developed resorts
A2 Predominantly rural areas, sparsely populated or in smaller | Harlech, Criccieth
settlements , with people employed in tourism sectors
A3 Predominantly rural areas, sparsely populated or in smaller | St Davids, Benllech
settlements, with a well-qualified population
Towns and cities which have lost their primary markets, and are | Maesteg, Burry Port
B1 facing the challenge to find new ones. This group includes a range
of single industry coastal towns, including mining areas, industrial
heartlands and former agricultural centres
Challenges relating to poor skills and high levels of unemployment | Holyhead, Milford
B2 often in older poor quality housing. This group includes a range of | Haven

single industry coastal towns, including seaside resorts and ports.
Some evidence of jobs growth in recent years

. . L . Social housing
High levels of deprivation across all indicators, and a very high .
B3 . . . . estatesin Swansea,
proportion of people living in social rented accommodation Cardiff
ardi

City and market town service centres with highly skilled | Central Cardiff,

C populations and dynamic economies, but relatively high levels of | Bangor
deprivation among older people and children

) ) ) Close to commuter
Affluent areas predominantly on the edge of towns and in satellite )
D1 . towns: Cowbridge,
towns around larger coastal cities
Penarth

Towns characterised by high levels of employment typically in | Broughton, Pencoed
industrial sectors, and a stable population.

D2

3.6.1 A1

These areas are predominantly located in smaller towns with higher concentrations in North Wales.
A higher proportion of jobs in the areas are connected with tourist industries than across other
typology groups, with fewer jobs in knowledge industries. ‘Market towns’ areas have a higher than
average proportion of people of pensionable age (22%), compared to the Wales average of 18%.
The proportion of people receiving benefits is lower than the seaside and coastal average for all
major types of benefit. These areas are relatively peripheral, with higher travel times to key services
than the coastal average. This is reflected in higher levels of short distance commuting, long

distance commuting, home working and self-employment than the coastal average.
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Figure 4 Map of Coastal Typologies
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3.6.2 A2andA3

A2 rural and A3 rural areas share similar characteristics in terms of population density, distance to
services, benefit claimant rates and housing characteristics. However, areas classified as A3 have a
higher proportion of adults qualified to degree level (27.3%) than areas classified as A2 (24.4%).
Both areas also have a relatively high proportion of older people (24% - 27%) but this is particularly
the case for the A2 classification. There are also differences in employment characteristics, with a
higher proportion of people employed in hotels and catering (8% - 10%) and other tourist industries

inA2.

3.6.3 B1

These areas are characterised by a low proportion of people with degree level qualifications (17.9%)
and a high proportion of people involved in blue collar activities - manufacturing, waste
management, transport storage and communication. By contrast, there are lower proportions of
people involved in managerial and professional occupations (7.4% compared to the Wales average
of 9.2%). These sectors have been struggling in recent years and jobs growth has been lower on
average in these areas (3.5%) than across coastal areas (6.2%) and Wales as a whole (7%).
Deprivation levels are relatively high with a high proportion of people on all main benefit types

(10.5%) with high levels of seasonal unemployment.

364 B2

A high proportion of people are involved in activities associated with ports including marine
transport, storage and communication (1.7%). There is also a relatively strong concentration of
people involved in tourism related activities included hotels and catering (9.2%) suggesting that they
are more closely tied to coastal related activities. These areas have higher than average levels of
people receiving out of work benefit (7.1%) and child and pensioner poverty. However, jobs growth

has beenstronginrecentyears (16%).

365 B3
Just under half of the population in this dassification group (43%) lives in social rented housing
(significantly above the average across coastal areas 16%). These areas have very high levels of
deprivation on many measures:

e Education: The lowest proportion of people with degree level qualifications (11.3%) and the

lowest levels of pupil attainment of all typology groups;
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e Employment: Highest proportion of people receiving Jobseekers Allowance (6.8%) and
Incapacity Benefit (15.5%) and the lowest overall employment rate (52.6%). Highest levels
of under-employment (part time working — 34.4%) and highest seasonal variations in
unemployment;

e Health: Highest proportion of people who have self-reported that they have a limiting long-
termillness (23.9%). Highest levels of people providingintensive unpaid care (4.3%). Highest
proportion of people receiving disability benefits (12.4%); and

e Crime:Highestlevels of crime.

366 C

High proportion of people qualified to degree level (31.4%) and a high proportion of people working
in high skilled sectors induding real estate, renting and business activities and health, professional,
scientific and technical activities and education. Employment is less likely to be part time than
across other typology groups. However, deprivation levels are generally higher than the coastal
average particularly for older people and children (25.6% children in poverty in 2011, compared to
the Wales average of 22.6%). A higher proportion of people live in private rented accommodation
than the coastal and national average. A high proportion of people live in flats (bothin purpose built

blocks and converted houses) and population densities are high.

3.6.7 D1

Half of the people living in these areas reside in detached housing and approximately 30% live in
housing with eight or more rooms. People are more likely to own their own homes in these areas
than across all other typology groups. Employment in these areas is largely concentrated in
managerial and professional occupation groups (13.1%) and in high skilled employment sectors
including finance and real estate and business activities, professional, scientific and technical

activities, publicadministration and education.

3.6.8 D2

These areas have a more stable population with fewer people movingin or out of the areain a given
year (9%) than the coastal average (12%). The areas have a strong economy with a higher
proportion of people in full-time employment compared with other typology groups. In general,
employment is more concentrated in manufacturing than the average across coastal areas.
Deprivation levels are generally lower than the coastal and national average. However, the

proportion of people qualified to degree level is similarto the coastal average (26%).
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3.7 Climate Change

3.7.1 Overview and background

The Marine Policy Statement (MPS) highlights the importance of understanding issues surrounding
climate change and how this might be reflected in the future marine environment. It states that
‘climate change is likely to mean that the UK will experience hotter, drier summers and warmer,
wetter winters ... increased drought, heatwaves, changes in seasonal precipitation and the intensity
of weather events such as rainfall leading to flooding’. Specifically, the potential impacts of climate
change on the UK’s marine environment include ‘relative sea level rise, increased seawater

temperatures, ocean acidification and changes in ocean circulation’.

Globally, oceans play a critical role in reducing the contribution of carbon dioxide (CO,) to climate
change, for which burning of fossil fuels is a primary contributor. The oceans currently take up
(absorb) more CO, than they release and, therefore, help to reduce the rate of increase in the
atmosphere. However, this process results in the oceans becoming more acidic (lower pH) which
could potentially reduce their capacity to take up CO, in the future (UKMMAS 2010d), whilst also

harming marine life.

Ocean climate is largely defined by its temperature, salinity, ocean circulation and the exchange of
heat, water and gases (including CO,) within the atmosphere. The functioning of the marine
ecosystem is highly dependent on changes to both ocean climate and acidification (MMO 2013b). In
considering future plans for the marine environment, it will be necessary to appreciate the likely
impacts of climate change, including our ability to maintain the Good Environmental Status (see

section 3.1) of the marine environment and the way we use and value our marine natural resources.

To adapt effectively, planners and decision-makers need as much good information as possible on
how climate will evolve, and supplying this is the aim of the recent projections of UK climate change
in the 21st century, known as UKCPQ9 (work is currently ongoing to update this information). They
are one part of a UK government and devolved administrations programme of work to putin place a
new statutory framework on, and provide practical support for, climate change adaptation. The
projections have been designed to help inform the difficult choices that planners and other decision-
makers will need to make, in sectors such as transport, water resources and coastal defences, to
ensure the UK is adapting well to the changes in climate that have already begun and are likely to

grow inthe future (Jenkins etal. 2009a).
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3.7.2 Key issues for Marine Planning

e The consequences of climate change create a challenge to the management of natural
resources and marine planning will have to balance and adapt traditional approaches to
conservation.

e Unlike the land-based projections, limited data is available on climate scenarios specifically
for the marine environment; UKCPQ9 only provided one marine scenario, from one model
run and forone future time horizon (2070-2099).

e Sea level rise increases the risk of coastal erosion and physical damage to infrastructure,
coastal habitats (including protected sites), coastal paths and agricultural land through
flooding and wave action.

e Soft coastal defence options as part of adaptation are likely to be necessary to mitigate
coastal erosion/flooding and will require appropriate marine aggregate resources to enable
this.

e Significant ecological impacts may arise due to seawater temperature changes, ocean
acidification and earlier and prolonged stratification of the water column. Rising water
temperatures result in faster growth rates for species which are more tolerant of higher
temperatures, whereas prolonged periods of warmer summer temperatures can adversely
affect cold waterspecies andintertidal shellfish.

e Increases in regional sea temperatures has triggered the northern expansion of species more
commonly found in warmer waters, as a consequence sub-tropical species are occurring
with increasing frequency in European waters and sub-arctic spedes are receding
northwards. As such, non-native invasive species could potentially impact marine
ecosystems, water quality as well as contributing to increased ocean acidification and
harmful algal blooms.

e Water quality in coastal areas may deteriorate due to agricultural / urban run-off and
sewerage overflows due toincreased intensity of rainfall events.

e Many key seabird species are predicted to vacate sites in Wales over the next 100 years due
to climate change and, as a result, seabird assodiated ecotourism activities are anticipated to
suffer (Pinnegaretal. 2012).

e Asaresult of climate change the Tourism Comfort Index shows an increase in the frequency
of months suitable for tourism activity around the coastal zone of North West Europe,
providing potential for enhanced opportunities for Welsh tourism. Three case studies in
ADAS (2010) indicated that the number of days favourable for peak tourist activity will
increase by the 2050s.
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e The potential issues related to climate change are overarching and could lead to significant
impacts in numerous marine sectors (e.g. aquaculture, fishing, tourism and recreation).
However, future marine planning should aim to mitigate the effects of climate change in
areas at risk whilst also recognising, and being in a position to prosper from, the benefits
that could arise. For example, sea level rise could be damaging to tourism in some coastal
resorts, whilst providing potential opportunities for growth in others.

e It is likely that adaptation of terrestrial environments will be required to improve coastal
resilience. In the future, up to three-quarters of intertidal coastal habitats may not be able
to adapt naturally to sea level rise where they are blocked from migrating inland by ‘hard’
sea defences. Thisis known as ‘coastal squeeze’ and it can have significant implications for
protected habitats and maintenance of sea defences. Adaptation measures such as
managed realignment, will allow coastal habitats to respond naturally to sea level rise, at the
same time creating habitats and improving natural coastal defences by removing barriers to
inland migration. In employing such adaptation responses, compatibility of terrestrial and
coastal planning processes with marine planning will be essential. The MPS suggests this
kind of approach will ensure ‘inappropriate types of development are not permitted in those
areas most vulnerable ... while also improving resilience of existing developments to long
term climate change’.

e The UK has committed to reducing CO, emissions by 80% by the year 2050 compared to
1990 baseline levels. Wales’s target is for a 3% annual reduction in carbon equivalent
emissions from 2011 ‘in areas of devolved competence’, in effect excluding the power sector
and energy intensive industries, and to achieve at least a 40% reduction in all greenhouse
gas emissions by 2020. Therefore, not only should marine planning consider the potential
impacts of dimate change (e.g. sea level rise), but it should also consider the potential to
facilitate actions to mitigate climate change, such as the development of offshore renewable
energy generation and carbon capture and storage (CCS).

o Future developments should be encouraged to take account of the potential impacts of
climate change over their estimated lifetime (HM Government 2011). Most marine
industries are accustomed to dealing with climatic uncertainty given the varied and
potentially hostile nature of the ocean environment. Therefore, future adaptationis likely to
include a range of independent actions, for example designing more robust
vessels/structures and changing behaviours to target new fish, as well as deliberate actions

involving government, codes of practice and amended legislation (Pinnegar etal. 2012).
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3.7.3 Current Policy
There are several key UK and Welsh national and international legislative objectives and targets
relating to issues of climate change covering emissions, reduction and adaptation that will require

consideration.

The Intergovernmental Panel on Climate Change (IPCC)

In 2013-2014 the IPCC released its Fifth Assessment (AR5) report (IPCC 2014), which emphasised
that climate change is happening now, that human activities are the dominant cause and that there
is a need for urgent and concerted global action if we are to avoid dangerous levels of climate

change and adapt to the climate change thatis predicted to occur.

United Nations Framework Convention on Climate Change (UNFCCC)

The UNFCCC is an international environmental treaty that was produced at the United Nations
Conference on Environment and Development (UNCED) (also known as the Earth Summit) in Rio de
Janeiro, June 1992. The goal of the UNFCCC is to prevent dangerous anthropogenic (i.e., human-

induced) interference of the climate system.

Kyoto Protocol

The Kyoto Protocol to the UNFCCC commits its Parties by setting binding emission reduction targets.
It was adopted on 11" December 1997 and entered into force on 16™ February 2005. On 8t
December 2012, the ‘Doha Amendment to the Kyoto Protocol’ was adopted, updating the original
framework for the second commitment phase (2013-2020) and revising the list of Greenhouse Gases

(GHGs) forwhich monitoringand reductions are required.

EU Action on climate change

Preventing dangerous climate change is a strategic priority for the European Union. In April 2013
the European Commission adopted an EU Strategy on adaptation to climate change. The strategy
aims to contribute to a more climate-resilient Europe through enhancing the preparedness and
capacity to respond to the impacts of climate change at local, regional, national and EU levels. As
well as reducing the impacts of dimate change, the EU has also committed to reducing overall

greenhouse gas emissions by 20% below 1990 levels by 2020 and by 80% by 2050.

Wales’ Marine Evidence Report Page 78 of 432



UK Climate Change Act 2008

The Climate Change Act was passed in 2008 and provides a framework to develop an economically
credible emissions reduction path for the UK. It commits the UK to reducing emissions by at least
26% in 2020 from 1990 baseline levels and at least 80% in 2050. It also requires the UK Government
to set legally binding ‘carbon budgets’ to cap the amount of GHGs released in the UK over a five-year
period. The first four carbon budgets have been established in legislation and run up to 2027. The
Climate Change Actalso requires:

o A UK-wide climate change risk assessment: that must take place every five years (see below
for furtherinformation);

e A national adaptation programme: which must be put in place and reviewed every five
years, setting out the UK Government’s objectives (induding non-devolved areas), proposals
and polides for responding to the risks identified in the CCRA. In Wales, policies to address
the impacts of climate change are being embedded into Sectoral Adaptation Plans (for
Natural Environment; Infrastructure; Communities; Business and Tourism; Health);

e Reporting on action taken to reduce emissions and deal with the impacts of climate change:
The Welsh Govemment is required to report on the action they have taken to reduce
emissions and deal with the impacts of climate change which takes the form of the Welsh
Government’s Climate Change Strategy and Annual Progress Reports.

e Adaptation Reporting Powers: which enable Welsh Ministers to direct reporting authorities
to prepare climate change adaptation reports. To date Welsh Ministers have not directed
any reporting authorities to prepare reports. However, they are supporting organisations in
Wales to assess and manage climate risks by issuing statutory guidance and by providing
advice and tools through an Adaptation Knowledge Transfer Programme (HM Government

2013a).

UK Climate Change Risk Assessment (UK CCRA)

The UK CCRA brings together an overview of climate change risks and opportunities based on the
analyses described in the individual sector reports and other sources of information. This includes
the ‘Marine and Fisheries’ sector (Pinnegar et al. 2012) which comprises not only maritime
industries, but also marine biodiversity and ecosystem functioning. It is intended to provide
information to policy makers on the vulnerability of the UK and future risks and opportunities due to
climate change (reviewed every 5 years). The separate ‘UK Climate Change Risk Assessment:
Government Report’, also published in January 2012, outlines the UK Government’s views on some

of the issues raised, highlighting actions already in place to manage the risks and plans for the
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future. As well as the UK report there is a Welsh report of the UK CCRA, which highlights the main
risks for Wales. There is a high degree of uncertainty regarding the scale of impacts of climate
change on the marine environment owing to the complexity of processes and the difficulty of
predicting future change. However, non-native invasive species could potentially have a large
impact on marine ecosystems, as well as a decline in marine water quality and increases in harmful

algal blooms and ocean acidification.

The UK Committee on Climate Change (UKCCC)

The UK CCC is an independent, statutory body established under the Climate Change Act, formed to
advise the UK Government and Devolved Administrations (e.g. the Welsh Government) on emissions
targets and report to Parliament on progress made in reducing GHG emissions and preparing for
climate change. The role of the CCCincludes providing independent advice on setting and meeting
carbon budgets and monitoring progress in achieving these targets (CCC 2014). An Adaptation Sub-
Committee was set up in 2009 and this sets the direction for adaptation matters including

independentadvice on preparingfor climate change.

The Climate Change Commissionfor Wales
The Climate Change Commission for Wales liaises with the UK CCC and facilitates the Welsh
Government’s efforts to tackle climate change by providing policy advice, scrutinising and reporting

on progress and facilitating cross-sectoral actionin Wales.

Marine Climate Change Impacts Partnership (MCCIP)

The MCCIP was formed to provide a co-ordinating framework for the UK to consider matters
concerning dimate change, facilitating the transfer of high quality evidence on marine climate
change impacts to policy advisors and decision-makers, as well as guidance on adaptation.
Spedifically, this indudes the supply of evidence and advice to partners to enable them to
individually and collectively plan for the challenges and opportunities presented by the impacts of
climate change in the marine environment (MCCIP 2010). An important output of the MCCIP
programme is the Annual Report Card (ARC) (Figure 5) which synthesises the previous year’s work in
a highly accessible and actionable format providing updates on our understanding of how climate

changeis affecting UK seas (MCCIP 2013).
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Figure 5 MCCIP Annual Report Card
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The 2013 MCCIP Report Card provides the very latest updates on our understanding of
how climate change is affecting UK seas. Over 150 scientists from more than 50 leading
science organisations contributed to this report card covering a wide range of topics
ensuring that the information Is timely, accurate and comprehensive.

The key messages provided by this
Report Card are summarised below:

Temperature records continue fo show an overall
upward trend despite short-term variability. For
example, In the last decade, the average UK coastal
sea-surface temperature was actually lower in
2008-2012 than in 2003-2007,

The seven lowest Arctic sea-ice extents in the
satellife era were recorded between 2007 and
2013. The continuing downward trend is providing
oppertunities for the use of polar transit routes
between Europe and Asia by commercial ships.

Changes fo primary production are expected
throughout the UK. with southern regions (e.g. Celtic
Sea. English Channel) becoming up to 10% more
productive and northern reglons (e.g. central and
northern North Seq) up to 20% less productive; with
clear implications for fisheries.

There continue to be some challenges In identifying
impacts of climate change. These are due to
difficulties distinguishing between short-term
variabllity and long-term trends, and between
climate drivers and other pressures.

Lowest recorded Arctic
seqrice extent, September 2012
!- 0

The Climate Change Strategy for Wales

The Welsh Government’s Climate Change Strategy and Delivery Plans published in 2010 outlines the

action to be taken to realise the Programme for Governments commitments around reducing

greenhouse gas emissions in areas of devolved competence and support for effective adaptation to

the consequences of climate change.

Within the Strategy there is commitment defined by two

targets: to reduce emissions within areas of devolved competence by 3% (each year from 2011) and

reduce all Welsh emissions by 40% from 1990 levels by 2020.

As well as reduding emissions there is a commitment to build considerations of climate change

impacts into Welsh Government business planning through the production of Sectoral Adaptation
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Plans (SAPs). SAPs will identify the risks and opportunities for sectors (using evidence from the
Climate Change Risk Assessment and key stakeholders), analyse the current policy response, identify
any gaps and barriers to effective action and put in place a programme for embedding climate
change into delivery across all portfolios. The SAPs will be the principal mechanism through which
the Welsh Government seeks to deliver climate resilience for the coming century. The Welsh

Governmentis currently developing SAPs including one for the natural environment.

River Basin ManagementPlans (RBMPs)

Three River Basin Management Plans (RBMPs) cover the Welsh coast (Dee River, Western Wales and
Severn River) and each one discusses the potential impacts of climate change in their regions
(Natural Resources Wales 2014a). This includes consideration of the change in risk, due to climate
change, of not achieving Water Framework Directive (WFD) objectives (i.e. ‘good status’) and the

likely contribution of actions to future climate change through theirimpact on emissions of GHGs.

3.7.4 Current Status

Temperature, salinity and stratification

Over the last century annual daily mean-temperatures in Wales have increased by about 0.7°C
(Jenkins et al. 2009b). Table 5 shows projected changes in air temperature and predpitation by the
2050s over the Irish Sea and Southwest approaches marine regions which overlap with Welsh
waters. The projections are presented at three probability levels (10%, 50% (i.e. the central
estimate) and 90%) to provide a range; it is very unlikely that the outcome will be less than the 10%
value and very likely that the outcome will be less than the 90% value (Lowe et al. 2009). It can be
seen that increases in mean temperature are predicted over Welsh waters, with a slightly greater
increase expected in the summer. Projected changes in precipitation suggest an overall decrease

duringthe summerand an increase during the winteroverthe Irish Seaand Southwest approaches.

Table 5 Changes in winter and summer mean temperature (°C) and precipitation (%), averaged over marine regions, by
the 2050s under the Medium emissions scenario, as reported in the UKCP09 (Lowe et al. 2009)

Mean Summer Mean Winter Mean Summer Mean Winter

Region Temperature (°C) Temperature (°C) Precipitation (%) Precipitation (%)

10% | 50% | 90% | 10% | 50% | 90% | 10% | 50% | 90% | 10% | 50% | 90%

Irish Sea 0.3 1.5 2.9 0.6 1.4 2.3 -25 -12 0 -1 +6 +14

Southwest
approaches

1.3 2.2 3.2 1.2 1.9 2.9 -43 -23 -2 0 +11 | +28
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The projected changes in air temperature and precipitation shown in Table 5 are shown for a
medium emissions scenario. However UKCP0O9 include the effect of emissions uncertainty by
presenting separate probabilistic projections of future climate change for three scenarios of future
emissions. These were the A1Fl, A1B and Bl scenarios in the IPCC Spedial Report on Emission
Scenarios (SRES) renamed for simplicity in UKCP09 as High, Medium and Low respectively. The
increase in air temperature has been reflected by a rise in sea surface temperature (SST) around the
UK of about 0.7°C over the last 30 years. Furthermore, seven of the warmest years in UK coastal
waters since records began in 1870 have occurred in the last decade (MCCIP 2008; cited in Lowe et

al. 2009).

Figure 6 shows the anticipated change in sea surface temperature by the end of the 21°* century in
comparison to the 1961-1990 baseline period, whereby the greatest increase will be experienced in
autumn (defined as September to November). This, and all the climate projections in the UKCP09
marine report (Lowe et al. 2009), are based on a medium emissions scenario. Unlike the land-based
projections, limited data is available on dimate scenarios specifically for the marine environment;
UKCPO9 only provided one marine scenario, from one model run and for one future time horizon
(2070-2099). In particular, larger increases of between 2.5 and 4°C are projected for the Celtic Sea
and lIrish Sea (Lowe et al. 2009). Increases in seawater temperature could lead to changes in
plankton, fish communities and food chains, as well as affecting the survival of fish eggs and larvae

or plankton (MMO 2013b). Projects such as MarClim (http://www.mba.ac.uk/mardim/) have

provided strong evidence that recent dimate change has resulted in changes in the abundance,
population structure and biogeographic ranges of a number of intertidal indicator species, mirroring

changes offshore.

Trends in the salinity of UK marine waters are less apparent, although the evidence suggests a
freshening to a minimum in the 1980s-1990s followed by a subsequent increase in salinity (Evans et
al., 2003; Holliday et al, 2008a; cited in Lowe et al. 2009). However, in contrast to the relatively
large increases in temperature predicted for the Celtic Sea and Irish Sea by the late 21°* century
(2070-2098), salinity changes in these regions are expected to be less than the rest of the UK (Figure
7).
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Figure 6 Potential changes to sea surface temperature (2070-2099) for Welsh waters based on a medium emissions
scenario.
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Figure 7 Potential changes to sea surface salinity (2070-2099) for Welsh waters based on a medium emissions scenario.

Potential Chan

ges to Sea Surface Salinity
(2070-2099)

IRELAND

4 _
Y ‘_,-qr—‘“—fgﬁf J =
4
: \;f o
{; —
\_~ % <
.fl . —r
f " —
! / WALES <
\v“(‘]{\ / Ny (&)
PR r H
b } 5{_,7 ///' ,__.."‘;' =
/\{ it J’ L
s
ot
Fo—ay e
s fﬂ) "W \“\c\/ﬁj WI—'-"
ogﬁ-"‘nu;:_a)}}{ P o =
\ s ’_)1 \\,% 3
T (_m"‘{ = 2/
{ -,
e //
. f
.... & {/J,,_ S s "M—,__Jﬂ-\\_hwffhg
____________ b
..................... e A
................. f N
/
CHANGE IN SALINITY (ppm) ildingiras
- >-0.16 :I <-0.10--0.08 —— 12nm limit 0 25 50
B <0.16--0.14 [ ] <-0.08--0.06 === Welsh Marine Planning Area Boundary
B <-0.14--0.12 [ ] <0.06--0.04 i} “":““:‘I’:Emds“gﬁf}‘i
riographics « Walsh Gevernmant « 4.
Map reproduced with permission from CEFAS
B <-0.12--0.10 [ ] NoData Senteber 2014

Wales’ Marine Evidence Report

Page 85 of 432



There are several thermal and tidal fronts that occurin the Irish Sea. Itis generally mixed in winter,
but in spring and summer a complex patchwork of mixed and stratified areas develops (Simpson and
Bowers 1981). The positions of the frontal boundaries between these areas are determined by the
balance between thermal inputs and tidal mixing, with wind and waves having only a second order
influence (Young and Holt 2007). The stratification of the shelf seas around the UK is predicted to
continue to occur in the summer; however, the strength of this stratification is expected to increase
in the future. In addition, the period of stratificationis projected to become longer starting around 5

daysearlierand breakingdown 5-10 days latereach year (Jenkins et al. 2009a).

Waves and storms

Waves affect marine operations (e.g. transport, fishing and offshore infrastructure) and coastal
communities (e.g. coastal erosion and structural damage), as well as the physico-chemical properties
of the marine environment (e.g. stratification and sediment transport) (UKMMAS 2010d). The Met
Office uses a network of Marine Automatic Weather Stations (MAWS) on moored buoys and Light
Vessels to assess significant wave height around the UK. The largest waves typically occur to the
north and northwest of the UK, with the Irish Sea relatively sheltered in comparison (UKMMAS
2010d).

There is some suggestion of a change in frequency and intensity of storms around the UK. For
example, in the case of the Irish Sea, although there is a slight increase in the severity of the most
extreme events, the frequency of extreme wind and wave events may be slightly reduced (Woolf
and Wolf 2013). Simulations run as part of the UK Climate Projection 2009 (UKCPQ9) investigations
suggest that in the future, the mean annual and winter maxima of significant wave heights are
generally expected to increase to the South West of the UK, including the Welsh coastline. Figure 8
shows changes in mean annual and winter maxima of significant wave height from 1960-1990 to
2070-2100 (left panel is mean annual maxima and right panel is mean winter (December-January-
February) maxima - areas that are coloured dark red are points where the differences are
statistically insignificant at the 95" percentile level). Changes in the winter mean wave height for
the UK are projected to be between -35 cm and +5 cm and changes in the annual maxima are
projected to be between -1.5 m and +1 m (Lowe et al. 2009). Although highly uncertain, the wave
climate around the UK in the winter may roughen apprecdably in the future which could cause more

frequentdisruption toferry services acrossthe Irish Sea (Pinnegaretal. 2012).
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Figure 8 Winter maxima significant wave height (from Lowe et al. 2009)
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The impacts of the significant storm surges (combined with powerful waves and high tides) of
December 2013 and January 2014 are described in(Natural Resources Wales 2014b). Whilst the
report notes that the full impact on coastal habitats and species will not be fully understood for
several years, anumberof impacts are described, e.g.
1. algae, barnacles and molluscs were scoured from substrata or damaged and biogenic reefs
were eroded;
2. thenature and shape of the coastline was markedly altered in several locations;
3. large volumes of beach sand were lost, exposing rock substrata, coarser material was driven
inshore, and natural features, such as shingle ridges, were reshaped;
4. frontal sand dunes and soft diff were severely affected due to erosion, slumping and

breaching.

Natural Resources Wales (2014b) concludes that in general, the impacts on habitats and species
have demonstrated that Welsh natural wildlife resources are vulnerable to the impacts of extreme
weather events, which can have cumulative and long-term effects on population status and site
condition. The report makes recommendations about improving incident response from an
environmental perspective, the need for improved collaboration with partner organisations and the

needtoimprove the monitoringand recording of environmental change.
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Sealevel

During the 20™ century, sea level around the UK increased by approximately 1.4 mm per year, with
notably increased rates experienced during the 1990s (e.g. between 3 and 4 mm per year). This
suggests a slightly lower increase in sea level compared to the global average (UKMMAS 2010d).
Mean sea level around the UK is predicted to rise between 11.6 and 75.8 cm (range between low
emissions 5™ percentile and high emissions 95" percentile scenarios) by the year 2095. In addition,
sea level rise projections for Cardiff (South Wales), comparable to results presented for London,
indicate a rise of approximately 21 to 68 cm (range of 5 to 95" percentile for medium emissions
scenario) for the same period. This is amplified further by the gradual subsidence predicted for the
south of the UK as a result of isostatic rebound (Lowe et al. 2009). However, across Wales the rate
of isostatic rebound is not consistent, the north Wales coastline shows little movement, whereas

areas of the south Wales coastline are sinking by approximately0.5 mm/year.

Ocean circulation

The Atlantic Meridional Overturning Circulation incorporates the Gulf Stream and provides a warm
water flow past the west of the UK, strongly influencing UK climate by warming the prevailing
westerly airflow. This circulation is fundamental to the distribution of salt, deep-ocean heat and
hence regional climate, of pollutants and of many species carried by the flow during their lifecycle.
Circulation is temporally and spatially variable and, thus, it is difficult to describe any generally
persistent circulation patterns in UK waters. There are only a few regions where the long-term
circulation has been convincingly measured, for example the mean northwards flow of water
through the Irish Sea. The main input of water to the Irish Sea is from the Atlantic, flowing south to
north through St. George’s Channel, west of St David’'s. The overall flushing time for the Irish Sea as
a whole is about one year (Knight and Howarth, 1999; cited in UKMMAS (2010d)). Most regions of
the Irish Sea are continuously mixed because tidal currents are strong. However, part of Cardigan
Bay experiences strong seasonal stratification in the summer and can be separated from the well-
mixed areas by tidal mixing fronts (UKMMAS 2010d). It is highly feasible that the impacts of climate
change could lead to an alteration in patterns of ocean circulation through the Irish Sea including,

Welsh waters.

Acidification
Atmospheric concentrations of CO, are continuing to rise and increased absorption by the oceans
will accelerate ocean acidification. Both modelling and observational studies have suggested that

the absorption of CO, by the global ocean has already decreased pH levels by 0.1 since 1750 (Orr et
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al., 2005; cited in Pinnegar et al. 2012). The main concern is that the present day rate of change is
faster than at any time during the last 55 million years (Pearson and Palmer, 2000; cited in Pinnegar

et al. 2012).

Itis predicted that acidification will continue as CO, emissions increase, with decreasing pH levels of
around 0.1 units in the 2020s, and a decrease between 0.25 and 0.47 pH units by the end of the 21**
century (depending on the emission scenario used). Evidence from experiments and observations
indicate that future ocean adidification will affect many marine organisms, with implications for
ecosystems and ecosystem services (Williamson et al. 2013). This would have negative
consequences, particularly those organisms with calcareous (CaCO;) shells induding commercially
important shellfish species (MMO 2013a). It is considered that the shellfish industry in Wales could
be affected by the lowering of seawater pH in the UK, losing between £28.4 million (4.2% of total
shellfish net present value (NPV)) and £59.1 million (8.8%) per annum by the year 2080 (Pinnegar et
al.2012).

In addition, ocean acidification also reduces the ability of the oceans to absorb more CO,, and,
therefore, buffer the potential effects of global warming. Climate warming may increase rates of
pelagic carbon cycling, making less carbon available to the benthic systems resulting in reduced

benthicbiomass, with potentialknock-on effects for marine food webs (MMO 2013a).

Ecosystems and biodiversity

Impacts of a changing climate on marine ecosystems and biodiversity can come about as a result of:
increased temperature; earlier spring season; sea level rise and; increased frequency of extreme
events (Mitchell et al. 2007). The effects of climate change on ocean circulation and acidification

described above also have implications for ecosystems and biodiversity.

The 2013 Marine Climate Change Impacts Partnership (MCCIP) Report Card (MCCIP 2013)
highlighted the impacts dimate change can have on the vision for a healthy and biologically diverse
marine ecosystem. For shallow and shelf subtidal habitats, climate impacts are evident in changesin
distributions and abundances of various species. Coastal Habitats are vulnerable to a wide range of
impacts; recent work suggests dune wetlands may dry out over the next 50 years and transform to
dry grassland and dune vulnerability may increase as a result of erosional narrowing of beaches and
dunes. Changes in distribution and seasonal timing of some plankton production, linked to climate

change, are well documented. This can have consequences for many plankton predator spedies,
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including the larvae of many commerdal fish species. Changes in prey abundance, species
composition, energetic quality or synchronisation may have profound effects on the breeding
success of many seabirds (Daunt and Mitchell 2013). An increase in the frequency of extreme
weather events could also affect breeding habitat and create unfavourable foraging conditions,
which may lead to increased mortality of adults and chicks. Models anticipate significant shifts in
the distribution of species (usually northwards), with some species being exduded from the UK
altogether in the future and others arriving and becoming established for the first time. Many key
seabird species will vacate sites in Wales over the next 100 years, in particular species such as Puffin

and Gannet, affecting seabird associated ecotourism (Pinnegar etal. 2012).

MarClim monitoring sites are incorporated within Wales's annual marine intertidal survey
programme (led by Natural Resources Wales). This monitoring has identified range extensions at the
northern limits of the geographical distributions of typically southem, warm water species Osilius
lineatus (toothed topshell), Gibbula umbilicalis (flat topshell), Chthamalus montagui (Montagu's
stellate barnade), Chthamalus stellatus (Poli’s stellate barnacle) and Balanus perforatus (acorn

barnacle) since the mid-1980s (Mieszkowska et al. 2005).

Two of the major topic areas set out in the Environment Strategy for Wales are in relation to tackling
climate change and incdlude adaptation to the inevitable impact that it will have on the environment
of Wales, and the protection of biodiversity, including an objective to ensure that all statutory sites
are in favourable condition. NRW (and its predecessor CCW) have undertaken work to assess the
vulnerability of Welsh marine habitats to the impacts of human activities and dimate change (Jolley
et al. 2012) and are undertaking an assessment of Welsh marine habitats. Jolley et al (2012) identify
the most vulnerable habitats amongst littoral rock and sediments, and sublittoral sediment habitats,
with much less vulnerability for infralittoral and circalittoral rock biotopes. The most vulnerable
UKBAP habitats induded estuarine rocky habitat, tide-swept channels, maritime cliff and slopes,
intertidal mudflats, coastal saltmarsh, littoral and sublittoral chalk (and other soft rock), subtidal
mixed muddy sediments, sheltered muddy gravels, oyster beds, blue mussel beds and mud habitats

indeep water.

3.7.5 The future
Due to an anticipated time lag between emissions and temperature rise, past emissions are
expected to contribute an estimated further 0.2°C increase per decade in global temperatures for

the next 2to 3 decades (IPCC 2013). However, in accordance with the UK Climate Change Act 2008,
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the UK is committed to a reduction in emissions of 80% in the year 2050 compared to 1990 levels. In
order to achieve this target, significant development of the renewable energy sector is likely to be
necessary, including significant exploitation of marine natural energy resources (e.g. wind, wave and

tidal energy).

In England and Wales, there is at least £150 billion worth of property and 430,000 ha of agricultural
land at risk from coastal flooding. The area at risk of coastal flooding equates to a coastline of
3,500km in length, of which 3,200 km is defended. Furthermore, there are approximately 100,000
properties in areas that could be eroded if not protected (Woolf and Wolf 2013). The National
Strategy for Flood and Coastal Erosion Risk Management in Wales (Welsh Government 2011b)
estimates that currently 3% (500 km?) of agricultural land in Wales is at risk from flooding (estimated
to rise to 5% (750 km?2) by 2080. 123,000 domestic properties are estimated to be at risk from
flooding from rivers and the sea and a further 97,000 from rivers, sea and surface water. It is
estimated that over 80% of ‘water’ related infrastructure, 22% of electricity related infrastructure,
22 km of motorways, 2,300 km of other roads and 400 km of railway lines are all at risk from

flooding fromthe rivers and the sea.

Historically, coastal erosion has been low in Wales, however, with sea levels projected to rise by
around a metre over the next 100 years, both coastal erosion and the impacts on coastal
communities are set to increase significantly (Welsh Government 2011b). Approximately 346 km
(23%) of the Welsh coastline is being eroded, while 415 km (28%) is defended from erosion
(Masselink and Russell 2013). The impact of sea-level rise, storm surges and increased storminess
could affect coastal infrastructure. For example, infrastructure supporting ports that are located in

low lying geographicareas will be vulnerable to risks (Wright 2013).

In addition to the human cost, sea level rise and increased storminess leading, to flooding and
coastal erosion, change the landscape and can have profound effects on habitats and biodiversity.
Around 75% of the Welsh coast is designated and protected for its environmental importance.
Where coastal protection works lead to aloss of intertidal habitat within European designated sites
(known as Natura 2000 sites) additional habitat will need to be found to compensate for these
losses. This will place more pressure on coastal resources and finances (Welsh Government 2011b).
Natura 2000 sites are comprised of Special Areas of Conservation (SACs) and Special Protection
Areas (SPAs). Information on these sites in offshore waters can be found at

http://jncc.defra.gov.uk/page-1445and http://jncc.defra.gov.uk/page-1414.
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The JNCC interactive maps may also be a useful resource:

http://jncc.defra.gov.uk/mczmap and http://jncc.defra.gov.uk/page-5534.

Climate change projections suggest that weather pattems will continue to change and that Wales
will experience an increase in the intensity of rainfall, the frequency of sudden storms, and a rise in
sea levels. Taken together, these factors are likely to increase the likelihood and consequences of
coastal flooding and erosion. Following the severe winter coastal storms Wales experienced in 2013
and 2014, a comprehensive assessment was commissioned by the Minister for Natural Resources
and Food. The Wales Coastal Flooding Review undertaken by Natural Resources Wales was
published in 2014 took a two-phased approach. Phase one was a swift review of the impacts across
the whole of the country from the coastal flooding events and phase two looked into the wider
lessons learnt from these events and flood risk management in affected areas. Further information

on the Wales Coastal Flooding Review is provided in Section 3.8.

According to information contained in the three RBMPs associated with the Welsh coast, demand
for water is likely to increase for domestic, leisure industry, agricultural and industrial uses as a
result of rising temperatures. Similarly, dimate change projections suggest that there is likely to be
increased contamination from nutrients from farmland and sewerage overflows due to compacted
soils and less frequent but more intense rainfall events (Natural Resources Wales 2014a). This could
potentially impact the ability to maintain or achieve good environmental status in terms of WFD

objectives.
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3.8 Coastal Change and Flooding

3.8.1 Overview and background

The coast of Wales is home to a wide range of habitats and landforms which have been shaped and
affected by the weather, coastal processes and human activity, especially beaches, cliffs and wave-
cut platforms, sand dunes and vegetated shingle and saltmarsh. They indude biodiversity and
geodiversity features of UK and Welsh national and international importance which can experience

significant morphological change following storm events.

The coastline is important to the people, communities and economy of Wales. Many of the
country’s towns and cities are located in coastal areas, supported by a wide range of infrastructure.
The coastal areas are an important attraction to visitors from both within and outside of Wales and

provide animportant contribution to the Welsh national economy.

Approximately 60% (1.9million) of the population of Wales live on, or near to, the coast and the
coastal and marine environment supports an estimated 93,000 jobs, with visits to the coast

accounting forover 40% of overnight staysin Wales (Welsh Assembly Government 2008a).

In addition to flood risk, the Welsh coast is also exposed to erosion risks. The coastal areas are
dynamic and subject to change. Some of the erosion experienced is over relatively long periods of
time, whilst some instances can happen very rapidly. Coastal erosion is occurring along 23% of the
Welsh coastline (UKMMAS 2010a). An estimated 415 km of man-made sea defence structures exist
to protect over £8 billion of assets from coastal erosion and tidal flooding (Wales Audit Office 2009).
The UK and Welsh national network of coastal protection and defence infrastructure has evolved
and developed over many years, in order to protect and manage the risks to important and sensitive

coastal areas and communities.

The national infrastructure network is managed and maintained by a wide range of public and
private sector organisations, as well as private owners. Some of the structures within this network
have been spedifically constructed for coastal flood or erosion protection. Others have been
constructed for another primary purpose, such as railway embankments and highway retaining

walls, but provide adegree of coastal protection as a secondary function.

Significant coastal flooding inddents typically come from the combination and interaction of high

tides, induced tidal surges, wind strength and direction, as well as local impacts such as the
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performance of existing defences and high river flows leading to ‘tide-locking’. It is the dynamic
interaction of these mechanisms and the sensitivities to different parts of the coast that add

complexity and difficulty in accurate local forecasting, warning and incident management.

Coastal flood risk is an important national issue for Wales. Much of the large scale flood risk is
characterised as low likelihood but high consequence which brings with it complex challenges of
management. Managing Wales's national coastal flood risk has evolved considerably over time and
is a complex process of managing the interaction of the natural and manmade assets and structures
providing a coastal defence to flooding. There are many organisations and individuals with
responsibility for managing flood risk as both a primary and secondary function. It is likely that
coastal flood risk and erosion risk will increase in the future which poses challenges of affordability
and will require debate regarding the acceptable levels of risk at a UK and Welsh national and local

level and the appropriate levels of long term adaptation.

3.8.2 Key issues for Marine Planning
Following the Welsh National Coastal Flooding Review by Natural Resources Wales (NRW) in
response to the floods of December 2013 and January 2014 the following key issues and areas of

future investment were identified alongside 47 recommendations (Natural Resources Wales 2014b).

These can be grouped intosix priority areas where improvements can be made:
1. Sustainedinvestmentin coastal flood and erosion risk management.

e This indudes flood forecasting, warning, awareness, responses and recovery and flood
defences and includes monitoring the effectiveness of existing structures and potential
areas fornewinvestment.

e A more transparent framework is recommended to aid dedsion making and
prioritisation with more clarity overlongterm defence budgets.

e Greater evaluation of the impacts of climate change scenarios on railway and highways

infrastructure and long term adaptation.

2. Improvedinformation on coastal flood defence and erosion management systems.

e This indudes regularly assessing the current condition of defences incduding natural

featuresandthe areasthat need protection and how these change overtime.
e Data collected from these assessments must be maintained, monitored and regularly

updated.
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3. Greater clarity on roles and responsibilities to improve efficiency and effective management

of the coastal flood and erosion risks.

4. An assessment of the skills and capacity of Risk Management Authorities to determine the

existing gapsand how these can best be addressed.

5. More supportto communitiesto help them become more self-sufficient and resilient.
e This includes those communities affected by flood risk and the wide range of
organisations tasked toimprove management of Welsh National Flood Risk.
e Improving community self-sufficiency by helping communities better understand their
local flood risk to help them prepare and plan for it. Within the local community they
will also have their own internal support mechanism to offer support and share

experience toimprove community resilience.

6. Locally developed and delivered plans for coastal communities and infrastructure

operators.With increased flooding risk due to global dimate change there is a need for
increased adaptation to this evolvingrisk.

e This needs to be supported nationally and set in the strategic framework provided by

Shoreline Management Plans.

Biodiversity and geodiversity features are vulnerable to coastal change and flooding, e.g.
e Morphological changes can impact habitats, species and geodiversity affecting the ability to
meet national and international legislative drivers in terms of designated sites/biodiversity.
e The ecosystem services provided by natural habitats (beaches/intertidal, saltmarsh, sand

dunes, shingle) may be compromised, including theirrole as a natural coastal defence.

Tourismand recreation may also be affected by coastal change and flooding, e.g.

e A high quality coastal environment is important for tourism, the revenue from which
contributes significantly to the Welsh Economy. This indudes the role and importance of
assets such as the Wales Coast Path, and how the line of the route will need to adapt over
time to cope with coastal change / climate change.

e |f amenity beaches (with their range of designations) are impacted from coastal change and
flooding how will this be managed (e.g. will there be an increasing need to import sand to

maintain amenity value?)

Wales’ Marine Evidence Report Page 96 of 432



e Other aspects of access, recreation and enjoyment, including seascape, character, and the

historicenvironment will be affected by coastal change.

Under Planning Policy Wales (PPW) all of these aspects are considered within Shoreline
Management Plans (SMPs), which aim to set the policy context over a 100 year timeframe, enabling
adaptation to climate change to be delivered where possible, building resilience and delivering
sustainability in the process, taking into account all relevant factors at the coast. SMPs would take
into account, for example, the potential for soft defence as part of adaptation, and the marine

aggregate resource requirements that would be needed to support this.

PPW identifies that before major developments are allocated in a development plan it will be
essential to demonstrate that a coastal location is required. Where development is considered to
satisfy this test it should be designed so as to be resilient to the effects of climate change over its
lifetime. PPW identifies that when drawing up policies and proposals for their area, local planning
authorities must acknowledge that government resources for flood and coastal defence projects are
directed at protecting ‘existing’ developments and are not available to provide defences in

anticipation of future development.

Planning permission usually runs with the land, therefore existing properties in coastal locations at
risk of erosion cannot be controlled through the planning system unless there is a proposed change

inthe use of that land or a new development proposed onit.

Consequently, the planning system has a limited influence in addressing the legacy issue of
development along the coast that is (or will be) at risk from coastal erosion or flood risk. However,
the planning system will have arole, in conjunction with flood and coastal erosion risk management
policy, to ensure that appropriate coastal defences can be built or maintained; that new
development is not built in areas identified for managed retreat; and if necessary, identifying

alternative locations forthe relocation of properties.

The long-term nature of coastal erosion and the fact that few assets have been lost over the last
century can lead to complacency amongst both the public and policy developers alike; however
National Coastal Erosion Risk Mapping (NCERM) models predict a marked increase in erosion and

assetloss which will require continued monitoring and a collaborative approach to policy direction.
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3.8.3 Current Policy

The high level strategic direction of travel for Flood and Coastal Erosion Risk Management (FCERM)
is set by the Welsh Government National FCERM Strategy (Welsh Government 2011b), published in
2011 (The National Strategy).

The Welsh National Strategy identifies the following four overarching objectives:
1. Redudng the consequences for individuals, communities, business and the environment
from flooding and coastal erosion.
2. Raisingawareness of and engaging people on flood and coastal erosion events.
3. Providingan effective and sustained response to flood and coastal erosion events.

4. Prioritisinginvestmentinthe mostat risk communities.

The flooding in January 2014 indicated there are a range of associated direct impacts: community,
financial and environmental. Inadditionthere are arange of indirectimpacts and costsincluding:
e Emergencyservicesresponse and recovery.
e Repairand restoration of infrastructure.
e Local business losses, for example visitors choosing not to visit the Welsh coastline but go
elsewhere either in the UK or overseas. This would represent a finandial loss to Wales and

Welsh communities.

‘Implementing these objectives will be the responsibility of everyone involved in or affected by
flood and coastal erosion risk management. This includes: the Welsh Govemment; the Welsh

Risk Management Authorities; and the people of Wales.

By working together we can reduce the risks we face and improve the quality of life for

communities across Wales’ (Welsh Government 2011b).

There are 31 Risk Management Authorities (RMAs) in Wales including NRW, the 22 lead local flood

authorities, Internal Drainage Boards and Water Companies.

Flood forecasting seeks to forecast complex dynamic systems and translate them into timely specific
local wamings. Flood forecasting and warning is not an automated process; it is based on detailed
science and data, but requires the day to day interpretation and judgement by professional, skilled

and experienced staff. Giventhe complexitiesthisisavery challengingtask.
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Coastal forecasting is carried out on an ‘all-Wales’ basis by the Flood Forecasting Centre with NRW
responsible for issuing flood warnings. Coastal forecasting and warning are intrinsically linked and
not independent activities. Uncertainties inherent in the forecasting process can influence local
decisions concerning flood warnings. Equally, local information such as wave over-topping can help
to improve the forecasting models. Both coastal forecasting and flood waming evolve and develop
over time as additional information, experience and data is gathered and can be used to validate the

analysis and decision making process.

The first National Strategy for Flood and Coastal Erosion Risk Management in Wales was publishedin
2011 (Welsh Govemment 2011b). One of the overarching objectives of this strategy is prioritising
investment in the most at risk communities. Analysis of the National Coastal Erosion Risk Map
(Environment Agency 2014) has shown that, by following current policy over the next century,
approximately 600 properties are at risk from coastal erosion as well as around 10 km of road and
rail infrastructure. With no intervention, the projected risk rises to over 4000 properties and more

than 50 km of road and rail infrastructure.

The Welsh National Network of Coastal Defences and Erosion Protection has been developed and
evolved over many years to help meet local needs. At individual locations this can consist of
individual structures such as walls and embankments, but in many locations is provided by a
complex interaction between the foreshore conditions and the defences. Foreshore conditions can
include offshore structures, groynes, salt-marsh and beaches. These can help to manage the
movement and loss of sediment, as well as dissipate wave energy before it hits the defence line. The
high profile flooding to Aberystwyth in early January 2014 demonstrated the destructive power of

high energy waves.

Protection of a particular location or community may be provided by multiple individual assets which
act together as a ‘system’. The standard of protection to these areas can be determined by the
‘weakest component of the system’. Itis often these weak points which can fail or be overwhelmed

when placed underthe stress of significant storms.

At some locations there may be a primary defence line / structure, which provides the majority of

the sea defence, in particular to still water levels, which is also supplemented by secondary defences

set back inland, such as walls and embankments. These secondary defences can, for example, help
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to control the volume of water accumulating from wave spills. At some locations coastal defence is

provided by manual interventions such as closing of tidal doors and installation of barriers.

3.8.4 Current Status

Substantial resources have been invested in improving forecasting and warning processes, building
and testing professional partner relationships and increasing awareness and resilience to coastal
flooding. The storms in January 2014 offered a reminder of how exposed and vulnerable Welsh
coastal areas can be to flooding and the impacts to local infrastructure, people and economy of
Wales. Over £245 million will be invested in flood and coastal erosion risk management over the life
of the present Govemment supported by almost £50 million from Europe. In addition to this, Welsh
Government will receive almost £50 million from the European Regional Development Fund over the

period.

Collectively reviewing performance following large storm events, such as those experienced in
December 2013 and January 2014, is important so that lessons can be learnt to help Wales become
better prepared, and as a nation, become more resilient to such conditions when they occur in the

future.

Flood risk is a combination of the likelihood and consequences (or impacts). Flood defences do not
stop all flooding but reduce the likelihood of flooding occurring. Clearly this is positive, but the loss
of connectivity between the community and the directlocal risk can result in a false sense of security

and a loss of community awareness of the flood risks.

Much of the large scale flood risk in Wales is characterised as low likelihood but high consequence
which brings with it complex challenges for management. Phase 2 of the review made
recommendations which have the potential to deliver a step change in national resilience to coastal
flooding. These recommendations will help deliver the objectives stated in the Welsh Government’s
National Flood and Coastal Erosion Risk Management Strategy (NFCERMS) (Welsh Govemment
2011b). Delivery of the recommendations in the NFCERMS will need the support and cooperation of

many people and organisations across Wales.

Online tools, e.g. the Environment Agency’s Risk of Flooding from Rivers and Sea interactive map

(Figure 9), are available which shows the areas at risk of flooding fromrivers and the sea.
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Natural Resources Wales works closely to alignh messages and escalation of potential events with the

Met Office to ensure the general publicreceive consistent messages from professionals.

Figure 9 Risk of Flooding from Rivers and Seas interactive map (http://watermaps.environment-

agency.gov.uk/wiyby/wiyby.aspx? &topic=floodmap#x=357683&y=3551348&scale=2)
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Shoreline Management Plans (SMPs) are non-statutory policy documents for coastal defence

management planning. They currently provide a large scale assessment of the risk associated with

coastal processes and present a policy framework to address these risks. The second phases of

these plans (SMP2s) have recently been completed and consider a 100 year timeframe across three

epochs for proposed management. There are four SMP2s covering Wales which have been adopted

locally by respective Local Authorities:

e SMP no 19: Anchor Hard to Lavernock Point, being the ‘Sevem Estuary’ SMP2 available

at: http://www.severnestuary.net/secg/smpr.html

e SMP no 20: Lavernock Point to St Ann’s Head, being the ‘South Wales’ SMP2 available at:

http://www.southwalescoast.org/content.asp?id=58

e SMP no 21: St Ann’s Head to the Great Orme, being the ‘West of Wales’ SMP2 available

at: http://www.westofwalessmp.org/content.asp?nav=23&parent directory id=10

e SMP no 22: The Great Ome to the Scottish Border, being the ‘North Wales and North

West England’ SMP2 available through contacting coastal Local Authorities within this

geographicarea.
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The approach to Flood and Coastal Erosion Risk Management has shifted in recent years from being
focussed on flood defence, to a more holistic risk management approach. This follows direction in
the European Flood Risk Regulations (2009) and the Flood Water and Management Act (2010) and is

setout inthe Welsh Government’s National Strategy.

Flood defences will continue to play a very important role in the management of flood risk,
particularly around the coast, however a risk management approach places these defences within a

widerframework of flood risk managementactions.

Some of the areas where flood risk management has developed in Walesinrecentyears are:

e Improvements in the understanding of coastal flood risk and its representation to partners
and communities, through improvements in coastal modellingand mapping.

e Improvementsinthe understanding of coastal erosion risk and mapping.

e Production of Local Flood Risk Management Strategies and preparation of Flood Risk
Management Plans across all local authoritiesin Wales.

e Preparation of the second phase Shoreline Management Plans (SMP2).

e Flood Awareness Wales improving local understanding and community preparedness for
flooding.

e Significant investment in the construction of new coastal defences, across Wales including
major schemes at Borth, Colwyn Bay, Rhyl, Riverside at Newport and Fairbourne.

e Investment in the maintenance and reconstruction of existing coastal defences. This can
range from routine inspections and minimal works through to full reconstruction or major
improvements: such as Tidal Clwyd Embankments.

e Incident management, testing and exercising and response, built upon the improved
forecastinformation and the development of stronglocal and national partnerships.

e Creation of the Flood Forecasting Centre at Exeter to service Wales and England. The Flood
Forecasting Centre went live on 1 April 2009. It is fully operational 24 hours a day, 7 days a

week, http://www.ffc-environment-agency.metoffice.gov.uk/

e Improvements in the quality of the daily published UK forecast information and improved
distribution of this routine information to professional partners and to the wider public via
the national medianetworks.

e Improvements in the coverage and quality of flood forecasting and flood warning service
improving the ability to identify potentially significant coastal incidents with a longer lead

time.
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e Improvements in quantity and quality of discussion between professional partners in

advance of flood incidents.

In addition, there is also significant social, health and well-being impacts on affected individuals and
communities associated with flooding events. Approximately 80,000 properties are potentially at
risk around the coast of a 0.1% chance incident (this is a flood incident that has a 1in 1000 chance of

occurringin any given year).

Reviews of coastal flood risk have reinforced the scale and significance of Wales’s coastal flood and

erosionriskand the need to manage this both now and into the future.

3.8.5 The future
The challenge to continue to manage the risks associated with the Welsh coast is considerable, and
in the future will require difficult national and local choices around acceptable levels of risk,

affordability and adaptation.

The ‘Future flooding in Wales: flood defences’ report produced by Environment Agency Wales (2010)
considered the impacts on flood risk of different investment scenarios up to 2035. In 2010 this

assessmentconcluded:

‘To maintain the numbers of properties at flood risk in 2035 at levels comparable to present

day may require around three times the current level of investmentin flood defences’.

Everyone in Wales has a stake in the management of the national flood and erosion risk. This
includes people living remote from the coast, as well as those individuals and communities directly
affected by the risks and the decisions made to manage these risks. A more flood resilient Wales will
require a mature national debate on flooding management and embedded partnerships across all of
Welsh sodety. It must continue to work to build stronger working partnerships between

professional partnersand communities.

The Intergovernmental Panel on Climate Change (IPCC) state that it is very likely that the 21
Century sea level rise rate will exceed the 1971-2000 rate for all modelled emissions scenarios (see
section 3.7). Anincrease of 0.5 m is estimated to result in 10- to 100-fold increase in the frequency
of sea level extremes (relative to present day) in northern Europe by the end of the century (Church

et al. 2013).
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Storminess and precipitation extremes are also important factors that will be exacerbated by climate
change and contribute to the increased flood and erosion risk (Met Office and Centre for Ecology &
Hydrology 2014). Future projections of storminess are still highly uncertain, due in part to resolution
limitations of climate models, while there is no evidence to counter the basic premise that a warmer
world will lead to more intense daily and hourly heavy rainfall events (Met Office Hadley Centre
2014). However, dimate change experiments by Kendon et al (2014) show increases in winter
hourly rainfall and intensification of short-duration rainfall in summer, with significantly more events
exceeding the high thresholds indicative with flash flooding which contributes to improving

confidence in climate model predictions.

Climate change projections anticipate that there will be more frequent and serious storms, as well as
increasing sea levels, in the coming years. It is not foreseeable or affordable to defend the entire
Welsh coastline into the future and it will become increasingly more important that all responsible
and affected parties work together to respond to these challenges and manage these increasing
risks. It is therefore important that these increasing risks are collectively managed especially in

south and mid-Wales where isostaticland subsidence willalso inevitably exacerbate sealevelrise.

Welsh Government have worked with NRW and representatives of Welsh Risk Management
Authorities to prepare a consultation document to inform the development of a National
Programme of Investment for Flood and Coastal Erosion Risk Management. This will help prioritise
areas at highest risk and direct funding accordingly. The coastal erosion process is very different to

flood models but we hope to be able to bringboth togetherinsuch a flood and coast riskindex.

The long-term issue of coastal erosion and implementing coastal retreat is not straightforward with
each area subject to unique drcumstances. There is also an environmental balance to be
understood along the coast, loss of protected or valuable agricultural land may create better coastal

habitats forwildlife or restore amore natural coastal dynamic.
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4 Natural Resources

Wales faces many challenges, including tackling relatively high rates of poverty, ensuring the
provision of jobs and income and tackling the threats of climate change and flooding. Wales has a
wealth of natural resources which are key to meeting these challenges. Natural resources provide
energy, prosperity, security, protection health and well-being. Through a process of Integrated
Natural Resource Management the Welsh Government aims to optimise those benefits for the long
term, recognising that the resilience of natural resources will be essential to the well-being of future

generations.

Aberystwyth beach (Crown copyright)
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4.1 Water quality, marine litter, sediment quality and contaminants in biota

4.1.1 Overview and background

The UK MPS highlights the importance of water quality in preserving clean, healthy and productive
marine ecosystems, stating ‘developments and other activities at the coast and at sea can have
adverse effects on transitional, coastal and marine waters’. In addition, the MPS states that UK
Administrations share a common objective to ‘contribute to sustainable development including the
health and wellbeing of the community ... by maintaining and developing a policy and regulatory
system which provides modern, high quality management and treatment of surface and waste

water' .

Many activities conducted in the marine environment could be considered to contribute to the risk
of contaminants entering the system through, for example, accidental spills or leakages of
pollutants. ‘During the construction, operation and decommissioning phases of development, there
can be increased demand for water, discharges to water and adverse ecological effects resulting
from physical modification to the water environment’ (MPS). This ranges from inputs associated
with large-scale industrial plans, such as the assembly or removal of offshore infrastructure for
energy generation, to individual recreational boating activities. Similarly, deliberate introductions to
the marine environment may be necessary to facdilitate an activity and, therefore, pose an inherent
risk that needs to be managed. This could include urban wastewater and industrial discharges,
ballast water discharges to assist navigation, potentially leading to the translocation of invasive non-
native species, or the abstraction and subsequent release of seawater used in the cooling process at
land-based power stations. In addition, the sea receives inputs of contaminants from land-based
activities, induding riverine inputs or through aerial deposition. The fate and behaviour of
contaminants entering the marine environment depends on the physical properties of the
contaminant and characteristics of the receiving environment. Some contaminants may persist in

the marine environment forlong periods and accumulate in sediments and / or biota.

Water quality is fundamental to the success, sustainability and enjoyment of numerous activities
conducted in the marine environment and adverse conditions can impact on many related
industries, for example fishing, tourism and recreation. Similarly, sediment quality is critical to the

abundance, distribution and diversity of benthic habitats for which many of these activities depend.

4.1.2 Keyissues for Marine Planning

e Population growth and assodiated infrastructure will put increased demand on the sewerage
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network and local water companies with regard to the disposal of waste water. This will also
contribute to urban creep which has the potential to alter the dynamics of a catchment
leading, forexample, toincreased surface water run-off from built up areas;

e More frequent and intense storms, possibly as a result of climate change, could impact on
water quality as a result of increased frequency and duration of operation of storm
overflows andincreased agricultural run-off;

e The updated River Basin Management Plans (RBMPs) are due to be published in December
2015 and will include an updated programme of measures;

e Changes in water quality have the potential to affect other human activities, for example
tourism, recreation, fisheries and shellfisheries all rely on, and are influenced by, a healthy
marine environment, which includes good water quality. Without this, these activities and
industries could be impacted economically and socially;

o The development of industry such as nuclear power or port expansion will impact on coastal
waters during their construction, operation or decommissioning phases. While this is an
often unavoidable by-product of industrial development, the cumulative impact on the
waterenvironment must be considered and monitored;

e C(Climate change could lead to increased flooding and coastal erosion, which in turn could
lead to increased sediment loading in estuaries and coastal areas. This could impact upon
port and shipping activity as further dredging of sediment may be required (which has an
economic impact) to enable them to continue their activities. Rises in sea level may resultin
changing tidal cydes impacting on existing discharge locations. Increased rainfall could lead

to increased loads of nutrients.

4.1.3 Current Policy
There is a wide range of legislation establishing objectives and targets for marine water quality,

sediment quality and the levels of contaminantsin biota.

EC Water Framework Directive (WFD) (2000/60/EC)

The WFD establishes a framework for the management and protection of Europe’s water resources.
It is implemented in Wales through the Water Environment (Water Framework Directive) (England
and Wales) Regulations 2003. Under these Regulations, NRW is the Competent Authority for
implementation of the Directive in Wales. The WFD applies to surface waters out to 1 nm seaward
of the baseline for territorial waters and ground waters, divided into a number of discrete units

termed ‘water bodies’. Two subsequent amendments to the WFD (Directive 2008/105/EC and
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Directive 2013/39/EU) have outlined Environmental Quality Standards (EQS) for a series of priority

substances and priority hazardous substances.

The WFD aims to protect and, where necessary, improve the chemical and ecological status of water
bodies across Europe in order that they achieve ‘good status’> by 2015. This indudes estuarine and
coastal waters, for which Natural Resources Wales monitor progress against WFD objectives through
the implementation of RBMPs. The following three basin districts are covered by RBMPs along the
Welsh coastline (Natural Resources Wales 2014a):

e DeeRiver;

e WesternWales;and

e SevernRiver.

Figure 10 shows the location of the three RBMPs. The Westem Wales RBMP incorporates a
significant proportion of the Welsh coastline. All three RBMPs encompass major urban areas (e.g.
Cardiff, Aberystwyth, Bangor, Wrexham), but land use is predominantly rural / agricultural in nature.
A number of pressures on the water environment have been identified in these river basin districts.
This indudes discharges from sewage works, high population densities and transport networks,
diffuse pollution (e.g. farming practices), industrial legacy from mining, physical modification (e.g.
flood and coastal defence), growth and regeneration of infrastructure and difficulties in maintaining
the public water supply. The three RBMPs set out a range of actions which will apply to many
relevant sectors and organisations, such as those involved in agriculture and rural land management,

angling, fisheries, miningand quarrying.

Figure 11 illustrates the water body ecological and chemical status within Welsh waters.

5 Good status is assessed in relation to ecological status and chemical status. For good chemical status to be
achieved, the relevant EQS for priority substances and priority hazardous substances must be complied with.
For good ecological status to be achieved, a series of biological and physical-chemical criteria must be met. In
circumstances where physical modifications have been made to water bodies to support sustainable human
activities which preclude the achievement of good ecological status, an alternative objective of good ecological
potential can be set which seeks to ensure that the ecology is as good as it can be given the modifications.
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Figure 10 River Basin management plans for the Welsh waters
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Figure 11 Water Framework Directive-Overall status of water bodies for the Welsh waters (2009 assessment)
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Marine Strategy Framework Directive (MSFD).
The following four MSFD Descriptors are most applicable to water quality, sediment quality and
nutrient concentration:

e Descriptor5 - Eutrophication;

e Descriptor 8- Concentrations of contaminants;

e Descriptor9- Contaminantsinfish and otherseafood; and

o Descriptor10 - Marine litter.

Eutrophication, as defined by the Urban Waste Water Treatment Directive (91/271/EEC), concerns
‘the enrichment of water by nutrients, especially compounds of nitrogen and / or phosphorus,
causing an accelerated growth of algae and higher forms of plant life to produce an undesirable
disturbance to the balance of organisms present in the water and to the quality of the water
concerned’. Inputs of fertilisers and other substances rich in nitrogen and / or phosphorus are the
main cause of eutrophication, typically linked to agriculture and certain types of aquaculture
activities, as well as the release of wastewater and treated sewage material. With regard to
Descriptor 5, the key characteristic required to achieve GES is that human-induced eutrophication is
minimised and all UK marine waters are considered non-problem areas. Spedific targets include a
downward trend in dissolved inorganic nitrogen (DIN) and phosphorous (DIP) concentration,
resulting from decreasing anthropogenic nutrient input, to control nutrient levels in eutrophication

problemareas.

Descriptor 8 has been developed to ensure that the presence of contaminants in the marine
environment, and their potential biological effects, are within agreed limits. In order to achieve GES,
contaminants, including synthetic compounds (e.g. pesticides), non-synthetic compounds (e.g. heavy
metals) and other pollutants, must be at concentrations below acceptable levels and evidence
should indicate that they are not likely to increase in the future. In particular, concentrations of
substances identified within relevant legislation and intemational obligations must not exceed the
concentration at which adverse effects are likely to occur. For example, the Water Framework
Directive (WFD) applies Environmental Quality Standards (EQS), defined as ‘the concentration of a
particular pollutant or group of pollutants in water, sediment or biota which should not be exceeded
in order to protect human health and the environment’. It is possible that EQS values for marine
sediments will be developed in the future, although the practicality of defining such standards

remains contentious.
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Descriptor 9 is also linked to contaminant levels in the marine environment, although the key focus
here is related to the assimilation of contaminants within fish and shellfish intended for human
consumption. Achieving GES requires contaminant concentrations to remain below agreed
regulatory limits and to show no signs that these levels are increasing or pose a threat to human
health. Targets are linked to existing environmental legislation, such as the WFD, the Urban Waste
Water Treatment Directive, the Shellfish Waters Directive and the revised Bathing Waters Directive,

for which threshold concentrations for pollutants are defined.

Finally, Descriptor 10 describes issues related to marine litter, including visual disturbance, the
potential to cause harm to marine wildlife through entanglement and ingestion, and through
smothering of the seabed. To achieve GES, the amount of litter on coastlines and in the marine
environment should be reduced and levels should not pose a significant direct (e.g. entanglement)
or indirect (e.g. bioaccumulation of contaminants within the food chain) risk to coastal and marine
environments. However, to date it has proved challenging to establish specific targets for

acceptable quantities of marine litterand furtherresearch is ongoing.

EC Urban Waste Water Treatment Directive (UWWTD) (91/271/EEC)

The UWWTD aims to safeguard the environment from the potential adverse effects of sewage
discharges, setting out levels of treatment on the basis of discharge volume and the sensitivity of
waters in the receiving environment. In general, the UWWTD requires that, before a discharge can
be made to the environment, collected wastewater is treated to at least secondary treatment
standards (biological treatment process) for significant discharges. The UK is required to review
environmental waters every four years to determine whether they are sensitive to the effects of
sewage discharges. This is based on whether they are found to be eutrophic or where they may
become eutrophicin the absence of forthcoming protective action. In addition, sensitive waters can
be determined where they exceed or could exceed a specified concentration of nitrate or where
discharges affecting them are subject to more than secondary treatment to comply with the

standards of other Directives.

EC Nitrates Directive (91/676/EC)
The Nitrates Directive seeks to reduce nitrate water pollution from agricultural sources (i.e. run-off)
and to prevent such pollution occurring in the future through the establishment of Nitrate

Vulnerable Zones (NVZs). This involves engagement with farmers to ensure good practice with the
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aim of redudng the input of substances high in nitrates (e.g. fertilisers) from polluting the

environment.

EC Bathing Waters Directive (2006/7/EC)

The Bathing Waters Directive primarily aims to protect public health and the environment from
pollution at bathing waters, whilst also striving to improve management practices of bathing waters.
Bathing waters are classified based on a series of parameters, spedcific to coastal and transitional
waters, including the concentration of intestinal Enterococci and Escherichia coli. The Directive and
associated regulations specify the frequency of surveillance and monitoring, and the requirement for

management measuresto be putin place to prevent, reduce or eliminate pollution.

EC Shellfish Waters Directive (2006/113/EC)

The Shellfish Waters Directive was repealed at the end of 2013 and the same level of protection has
to be provided by the WFD. The Directive involves the designation of waters requiring protection or
improvement to support shellfish, to ensure they have a suitable water environment for growth.
This is assessed through an assessment of the shellfish flesh quality in terms of levels of bacterial
contamination as well as physical, chemical and water quality requirements which must either be

complied with orendeavoured to achieve (e.g. dissolved oxygen, suspended solids and pH).

EU Habitats Directive (92/43/EEC) and Wild Birds Directive (79/409/EEC)

The Habitats and Wild Birds Directives aims to contribute to protecting biodiversity through the
conservation of natural habitats, wild plants and animals. This includes the creation of a network of
marine and terrestrial protected areas which support significant numbers of wild birds and their
habitats or which support rare, endangered or vulnerable natural habitats and species of plants or
animals other than birds. Where nutrients are identified as a threat to ‘favourable conservation

status’, specificaction may be taken.

Euratom Treaty (Council Directive 96/29/Euratom)
The Directive establishes basic safety standards for the protection of the health of workers and the
general public against the dangers arising from ionizing radiation. Results from monitoring surveys

are reportedin annual Radioactivity in Food and the Environment (RIFE) report series.
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The Convention for the Protection of the Marine Environment of the North-East Atlantic (the
‘OSPAR Convention') (Annex V)

The Convention extends the cooperation of the Contracting Parties from the original dedaration
signed in 1992 to cover all human activities that might adversely affect the marine environment of
the North-East Atlantic, specifically to protect and conserve ecosystems and biological diversity.
Water quality is fundamental to the functioning and survival of many species and habitats in the

marine environment.

OSPAR Strategy to Combat Eutrophication

The Strategy addresses eutrophication in order to achieve and maintain a healthy marine
environment where eutrophication does not occur, through the standardised identification of areas
where nutrient inputs may cause pollution. The implementation of the Strategy takes place under

the framework of many otherinternational agreements.

Marine and Coastal Access Act (MCAA) 2009

The MCAA provides the legal mechanism to help ensure clean, healthy, safe, productive and
biologically diverse oceans and seas by putting in place a system for improved management and
protection of the marine and coastal environment. Marine licensing includes consideration of
protection for the marine environment induding water quality issues and takes account of

discharges from licensable activities.

Environmental Permitting (England and Wales) Regulations 2010 (as amended)

The Regulations provide a shared framework for environmental permitting of various industrial,
intensive farming, waste, water and groundwater discharge activities and radioactive substances
regulation. Amongst other matters, the Regulations provide controls over water discharge activities,

includingdischarge fromland through a pipe into the sea of any trade effluent or sewage effluent.

4.1.4 Current Status

Water quality

Microbiological contaminants

In general, the microbiological quality of Welsh waters is good due to significant investment from

watercompaniesandincreasinglegislation to protect the marine environment.
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Figure 11 shows the location of designated bathing waters. The number of bathing waters in Wales
has doubled over the last two decades, increasing from 50 in 1992 to 100 in 2012. During the 2013
bathing season, 99% of designated bathing waters tested in Wales passed the mandatory European
standard (Aberdyfi failed), while 89% passed the tougher European guideline standard (Natural

Resources Wales 2013a).

Improving coastal water quality is also reflected by an increasing number of monitored shellfisheries
in England and Wales (Figure 12). In 2007, 40% of sampled shellfish waters in the UK met the
guideline value under the EU Shellfish Waters Directive (2006/113/EC), albeit the percentage
compliance with these guidelines in areas comprising Welsh waters was relatively low compared to
the rest of the UK (UKMMAS 2010c). Annual variation in water quality has been reported in some
regions due to adverse weather patterns, espedally heavy rainfall, which can lead to increased

frequency of storm overflows and higher levels of diffuse agricultural pollution.

Synthetic, non-synthetic and biological contaminants

Concentrations of metals in the marine environment are typically below EQS values around the UK,
attributed to significant improvements in the treatment of substances prior to their release.
Historical metal smelting in Avonmouth and south Wales led to high cadmium (Cd) concentrations in
the Severn Estuary; however, concentrations have declined between 1995 (0.4 pg |*) and 2001 (0.09
pg I') to levels below the EQS (Marine Environment Monitoring Group (MEMG) 2004). Elevated
concentrations of nickel (Ni), mercury (Hg), zinc (Zn) and Cd, reported at the mouth of the Severn
Estuary during the Severn Tidal Power assessment in 2010, related to increased run-off with
proximity to industrial areas. Some other industrial areas have higher concentrations of several
metals, including the Dee Estuary (UKMMAS 2010e). Charting Progress 2 reported that
concentrations should continue to be monitored and necessary action taken to maintain levels well
below the EQS values. Copper (Cu) concentrations in seawater are above EQS values in north Wales,
primarily related to elevated metal concentrations in the Dee Estuary. There are also some Zn
concentrations above EQS values in north Wales, again related to levels in the Dee Estuary, and also
in areas of South Wales (UKMMAS 2010e). Limited assessment of organics, such as polycydic
aromatic hydrocarbons (PAHs) has indicated Welsh water bodies have, in general, good chemical
status (Charting Progress 2). This is supported by the three River Basin Management Plans (RBMPs)
which cover the Welsh coastline which suggest good chemical status in transitional (estuarine) and

coastal water bodies (Natural Resources Wales 2014a); also see Current Policy section.
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Figure 12 Aquaculture and Shellfisheries for the Welsh coast
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Under the WFD, chemicals posing the greatest risk of harm to, or via, the aquatic environment
across the EU are classed as priority substances (or priority hazardous substances). Those
considered as of concern at a UK (and Welsh) national level are termed ‘River Basin Specific
Pollutants’. The Environmental Quality Standards Directive (EQSD) (2008/105/EC), also known as
the Priority Substances Directive, set the first list of priority substances. This list and the standards
have been revised as an amendment via the 2013 Priority Substances Directive. While the amended
Directive has yet to be transposed, the UK intends that the standards it sets will apply for the
purposes of the second cycle of river basin plans (Defra and Welsh Government 2014). In many

cases these limit values are lower than the UK EQS values and their use may result in more

exceedances of the EQS limit values.

In total, 34 estuaries and 24 coastal water bodies are captured within RBMPs. In terms of ecological
status, based on the assessments carried out for the 2009 RBMPs, 25 had good ecological status (or
potential), 32 had moderate ecological status (or potential) and one has bad ecological status. In
relation to chemical status, based on the assessments undertaken for the 2009 RBMPs, 14 had good

chemical status and 44 were considered nottorequire assessment.

Table 6 Summary of water quality potential for transitional (estuarine) and coastal water bodies within the Dee River,
Western Wales and Severn River RBMPs based on the 2012 assessments.

Current — Current Predicted Overall Justification for not
Water Body ID | Ecological . Overall Status/Potential for A
Chemical achieving good status
(Name) Status / Status Status / 2015 (Element(s) by 2015
Potential Potential Predicted to Fail) y

Dee River RBMP (transitional)

Dee Fail Moderate | Moderate (DIN, | Disproportionately

(N. Wales) Moderate MMA) expensive

Western Wales RBMP (transitional)

Loughor Bad Good Bad Moderate (DIN) Disproportionately
expensive

Mawddach Good Fail Good

Moderate

Tawe Moderate | - Moderate | Good

Alaw Moderate | - Moderate | Moderate* Disproportionately
expensive, technically
infeasible

Afan Good - Good Good

Clywd Moderate | - Moderate | Moderate (MMA) Disproportionately
expensive, technically
infeasible

Ffraw Good - Good Moderate* Disproportionately
expensive, technically
infeasible
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Current Current Predicted Overall .
Water BodyID | Ecological Cu rrept Overall Status/Potential for .Iust-lflc-atlon L0
Chemical achieving good status
(Name) Status / . Status / 2015 (Element(s) by 2015
Potential Potential | Predicted to Fail) y
Braint Good - Good Moderate* Disproportionately
expensive, technically
infeasible
Milford Haven Moderate | Fail Moderate | Moderate (DIN)* Disproportionately
Inner expensive
Gwaun Good - Good Moderate* Disproportionately
expensive, technically
infeasible
Glaslyn Good Good Good Good
Teifi Moderate | Fail Moderate | Moderate (Ma)* Disproportionately
expensive
Cefni Moderate | Good Moderate | Moderate (MMA) Technically infeasible
Solfach Good - Good Moderate* Disproportionately
expensive, technically
infeasible
Ystwyth / Moderate | - Moderate | Moderate (MMA) Disproportionately
Rheidol expensive, technically
infeasible
Tywi and Bad Good Bad Moderate (Fish, Disproportionately
Cywyn and DIN)* expensive
Gwendraeth
Ogmore Moderate | Good Moderate | Good
Neath Good Good Good Good
Conwy Moderate | Falil Moderate | Moderate (MMA) Technically infeasible
Nyfer Moderate | - Moderate | Moderate (DIN)* Disproportionately
expensive
Dysynni Moderate | Fail Moderate | Moderate (MMA) Disproportionately
expensive, technically
infeasible
Erch Moderate | - Moderate | Good Disproportionately
expensive, technically
infeasible
Dwyfor Good - Good Moderate* Disproportionately
expensive, technically
infeasible
Foryd Bay Good Good Good Good
Atro Good - Good Moderate* Disproportionately
expensive, technically
infeasible
Dyfi and Leri Moderate | Fail Moderate | Moderate (MMA) Disproportionately
expensive
Seiont Good - Good Moderate* Disproportionately
expensive, technically
infeasible
Western Wales RBMP (coastal
Holyhead Strait | Moderate | Good Moderate | Good
North Wales Good Good Good Good
Pembrokeshire | Good Good Good Good

South
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Current Current Predicted Overall .
Water BodyID | Ecological o rrept Overall Status/Potential for .Iust-lflc-atlon e
Chemical achieving good status
(Name) Status / . Status / 2015 (Element(s) by 2015
Potential Potential | Predicted to Fail)
Cardigan Bay Good Good Good Good
Central
Tremadog Bay | Good Good Good Good
Bristol Channel | Moderate | Fail Moderate | Good
Inner North
Caernarfon Bay | Good Good Good Good
North
Milford Haven Moderate | Good Moderate | Moderate (DIN)* Disproportionately
Outer expensive
Bristol Channel | Good Good Good Moderate (DIN)* Disproportionately
Outer North expensive
Carmarthen Moderate | Good Moderate | Moderate (DIN)* Disproportionately
Bay expensive
Cardigan Bay Good Good Good Good
South
Caernarfon Bay | Moderate | Good Moderate | Good
South
Conwy Bay Moderate | Good Moderate | Moderate (MMA) Disproportionately
expensive
Cemlyn Lagoon | Good - Good Good
Grassholm Good - Good Good
Island and The
Smalls
Menai Strait Moderate | Good Moderate | Moderate (MMA) Disproportionately
expensive
Pickleridge Moderate | - Moderate | Moderate* Disproportionately
Lagoon expensive, technically
infeasible
Cymyran Bay Good - Good Good
Cardigan Bay Good Good Good Good
North
Holyhead Bay Moderate | Good Moderate | Moderate (MMA) Technically infeasible
Swansea Bay Moderate | Good Moderate | Bad (Phyto, DIN, Disproportionately
MMA)* expensive, technically
infeasible
Anglesey North | Good Good Good Good
The Skerries Good - Good Good
Loughor Outer | High Good High Good
Severn River RBMP (transitional)
Severn Lower Moderate | Falil Moderate | Moderate (Invert, Disproportionately
DIN, MMA)* expensive, technically
infeasible
Severn Middle | Moderate | - Moderate | Moderate (DIN, Disproportionately
MMA)* expensive, technically
infeasible
Severn Upper Moderate | - Moderate | Moderate (MMA) Technically infeasible
Usk Moderate | Good Moderate | Moderate (MMA) Technically infeasible
Wye Moderate | Good Moderate | Moderate (DIN)* Disproportionately

expensive
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Current T Current Predicted Overall Justification for not
Water Body ID | Ecological u e‘ Overall Status/Potential for us- c‘a oniorno
Chemical achieving good status
(Name) Status / . Status / 2015 (Element(s) by 2015
Potential u Potential | Predicted to Fail) y
Bristol Avon Good - Good Good

* Uncertain that the water body does not meet the objective of good status.
DIN— Dissolved Inorganic Nitrogen; Ma — Macroalgae; MMA — Mitigation Measures Assessment; Phyto
— Phytoplankton; Invert - Invertebrates.

In summary, no transitional or coastal water bodies within the three RBMP areas fail the assessment
of chemical status, based on priority hazardous substances defined in the WFD, although these have
been amended in the EU Directive 2013/39/EU. However, in some instances, ecological status /
potential has not been reported as good and it is likely that good status / potential will not be
achieved by the end of the current cyde of plans (i.e. 2009 to 2015), typically due to technical

feasibility, natural conditions or disproportionate costs.

Algal toxins associated with paralytic shellfish poisoning (PSP), lipophilic toxins (LTs) (including
diarrhetic shellfish poisoning (DSP) and amnesic shellfish poisoning (ASP)) can accumulate in shellfish
which can subsequently pose a risk to human health. Monitoring of Welsh shellfish waters is in
place to assess the levels of these toxins and associated phytoplankton. This is undertaken by Cefas
on behalf of the Food Standards Agency (FSA) and results are reported annually (Cefas 2014a). The
concentration of toxins in shellfish flesh is subject to regulatory limits. The concentration of
potentially toxic phytoplankton has trigger levels, which if exceeded instigates additional flesh and

watersampling.

PSP summary:

e Alexandrium species (trigger levels — presence) have been detected in a number of classified
shellfish production areas in both north and south Wales.

e PSP toxins have been detected in the Milford Haven production area on several occasions
(2001, 2010 & 2011) and in 2011 exceeded the statutory maximum permitted level resulting

intemporary closure of the shellfish beds.

Lipophilictoxins summary
e Dinophysis spedes (trigger level - 100 cells/L) have been detected above the trigger level in a
number of classified production areas in both north and south Wales.
e Prorocentrum lima (trigger level - 100 cells/L) have been detected above the trigger level in

two areas Burry Inlet (2006) and Menai Straits West (2012 & 2013)
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e Lipophilic toxins have been detected above the regulatory limit in one production area
(Swansea Bay, 2011) (since the introduction of new methods of analysis in 2011). This

resultsinthe temporary closure of the shellfish beds

ASP summary
e Pseudo-nitzschia species (trigger level - 150,000 cells/L) are ubiquitous at low levels around
the coastline for much of the year. The trigger level has only been exceededin 4 areas (Dee,
Colwyn Bay, Burry Inletand Three Rivers)
e ASP toxins have not exceeded the statutory maximum pemnitted level in Welsh waters. Low
levels of ASP toxins have been detected in a number of classified production areas in both

north and south Wales.

Nutrient concentrations

A review of nutrient inputs to estuaries showed relatively high loads of total oxidised nitrogen
(TOxN) to the Severn and Mersey, whilst loads to west Wales were particularly low (Nedwell et al.,
2002; cited in Marine Environment Monitoring Group (MEMG) (2004)). Problem areas regarding
eutrophication are relatively uncommon in UK waters, particularly along the Welsh coastline. Whilst
there are periods when nutrient concentrations are elevated, due to agricultural and urban run-off,
eutrophic conditions do not always develop due to the absence of other contributory factors such as
turbidity and sun light. Two areas along the southem Welsh coastline have been identified as
problem areas, specifically the Tawe and Loughor Estuaries as shown in Figure 11 (OSPAR 2009a).
However, measures are in place to address these problem areas induding the improvement of
sewage collection and waste water treatment systems which will reduce the potential for
eutrophication. In circumstances whereby transitional (estuarine) or coastal water bodies are not
considered to have good ecological status or potential as described in the three RBMPs covering the
Welsh coastline, inorganic nitrogen levels concentrations above UK criteria are frequently the causal
factor (Natural Resources Wales 2014a); however in the majority of cases these do not lead to an

excessive growth of algae oran undesirable balance of organisms.

Dissolved oxygen

Reductions in dissolved oxygen concentrations within the water column can occur as a result of
increased biological consumption, such as in the event of eutrophication, as well as other natural
processes (e.g. chemical oxygen demand or persistent thermal stratification which restricts mixing).
Such effects have been well documented in a number of UK estuaries in the past, although

investment in waste water treatment over the past four decades has substantially addressed the
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issue. A review of Welsh RBMPs indicates that no estuaries along the Welsh coast have been

identified as problem areas fordissolved oxygen.

Radioactivity

Discharges of radioactive material are strictly controlled and concentrations observed in the UK are
reported annually (Radioactivity in Food and the Environment (RIFE) report series). Caesium-137
(*37Cs) concentrations in marine sediments near the Wylfa nuclear power station between 2003 and
2012 were low (Environment Agency 2013), especially in comparison to other nuclear facilities
located around the British Isles. Concentrations of tritium (3H) and carbon-14 (**C) in fish and
molluscs near a radiopharmaceutical plant in Cardiff are decreasing, although tritium levels remain
higher than elsewhere in coastal waters. However, increased concentrations of plutonium-239/240
(?%°Pu and 2*Pu) in certain areas of the Irish Sea suggest redistribution of historically contaminated
sediments. Furthermore, data for artificial radionudides measured in the Irish Sea are thought to
reflect the distant effects of discharges from the Sellafield nuclear reprocessing plant (Cumbria,
north-west England) and, in general, elevated concentrations of radioactivity are present in the Irish

Seacompared with other UK waters (UKMMAS 2010c).

The Welsh Government continues to follow and engage in the Managing Radioactive Waste Safely
programme which aims to secure the long term safety of radioactive wastes, to ensure the
implementation of a framework appropriate to the needs of Wales and to ensure that the interests
of Wales are taken into account in the development of polides in this area (Environment Agency

2013).

Marine litter

The visual attraction of beaches can be significantly impacted by marine litter and it can be harmful
to both humans and wildlife. In turn, this can have substantial impacts on local tourism and
recreational activities, as well as fishermen and seafarers as a result of damaged gear and propellers.
An OSPAR (2009b) report on marine litter in the North-East Atlantic Region described the number of
litter items collected from a survey of 38 beaches in Wales. The results indicated that on average
2,655 items were collected per km of beach and notably higher than the UK average (2,054 per km).
In addition, a very high proportion of gannet nests on Grassholm Island (south-west Wales) contain

plastic, which can cause youngbirds to become entangled (Votier et al. 2011).
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A review by Cole et al (2011) describes the growing problem of microplastic contamination since the
1940s. The review describes how microplastics are both abundant and widespread within the
marine environment, found in their highest concentrations along coastlines and within mid-ocean
gyres. Ingestion of microplastics has been demonstrated in a range of marine organisms, a process

which may facilitate the transfer of chemical additives or pollutants to biota.

Monitoring of coastal and offshore litter density undertaken between 2003 and 2008 (UKMMAS
2010e) induded stations in Welsh waters (Carmarthen Bay, North, South; Inner and Outer Cardigan
Bay; Liverpool Bay). The significantly higher densities of litter found at Carmarthen Bay, North
Cardigan Bay and Celtic Deep (UKMMAS 2010e) would suggest that these are areas of accumulation,
i.e. litter sinks (polythene, rope, polypropylene twine and hard plastics were the most common

forms of litter found).

Sediment quality

Many trace metals are essential for biological processes, although excessive concentrations can lead
to detrimental impacts (i.e. they become toxic). Metal concentrations (compared to Aluminium as a
reference) in English and Welsh coastal sediments tend to be elevated compared with the rest of the
UK when assessed in relation to OSPAR Background Reference Concentrations (BRCs) and
Ecotoxicological Assessment Criteria (EACs) (Marine Environment Monitoring Group (MEMG) 2005).
This is particularly the case in heavily industrialised estuaries such as the Severn and Dee, with high
concentrations reported for mercury, lead, zinc, arsenic and nickel (Environment Agency 2013). A
range of chlorobiphenyls are present in sediments in the Severn and Dee estuaries and high
concentrations of PAHs have been reported for the Bristol Channel when compared to OSPAR EACs

(Marine Environment Monitoring Group (MEMG) 2004).

Contaminants in Biota

Measurements of chlorobiphenyls in mussel tissue (Mytilus edulis) and fish liver (plaice, dab, whiting
and flounder) were assessed against OSPAR BACs and EACs and reported in Charting Progress 2,
suggesting exceedances in EACs within the Severn Estuary and northeast Wales (i.e. Dee Estuary). In
addition, concentrations of one particular chlorobiphenyl (CB118) in fish liver were reported above
the EAC in Cardigan Bay. The highest UK concentrations for most brominated diphenyl ether
congeners in fish were reported in the Irish Sea, amongst many other UK regions, associated with
discharges from urban areas and/or industry. Polycyclic aromatic hydrocarbon concentrations were

not considered to representa major problemto shellfish in Welsh waters (UKMMAS 2010c).
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4.1.5 The future

As outlined above, there are numerous key legislative drivers aiming to improve water quality and
waste water management which will affect Welsh waters. The WFD allows for achievement of
objectives through successive River Basin Management Plans to 2027 and beyond. Objectives in
some water bodies will be delayed on the basis of the measures being technically infeasible or
disproportionately costly. In fact, a cause of some failures has yet to be established so measures
have yet to be identified. Furthermore, objectives may be delayed on the basis of the time to

recoverto natural conditions afterthe measures have been putin place.

RBMPs provide dassification of water quality, hydromorphology and biological elements and
measures are planned or in place to improve status throughout the next cyde (2015-2021) and these
will need to be considered when managing, monitoring and improving the water quality of coastal
areas. For marine areas, the RBMPs will need to be taken into consideration as an approach to the

managementand improvement of the water quality status.

Increasing waste water pollution events in the future may arise due to more frequent and intense
storm events linked to dimate change, resulting in an increased frequency of potential storm
overflows. Similarly, population growth will put added demand on sewage networks and water
companies to dispose of waste water. With regards to agriculture, the Environment Agency (2009)
anticipates that the potential impact of climate change on increased water demand for irrigation will
be high, possibly by the 2020s. Increased abstraction of water for agriculture could put greater
strain on water resources and could elevate the risk of nutrient run-off entering the marine

environment as well as reducing the dilution capacity of rivers where discharges are made.

Sediment quality along the Welsh coast is likely to continue to improve in response to reductions in
pollutant loadings from discharges over the past few decades. Historically buried pollutants may
become exposed in the event of disturbance from human activities or natural processes, although
risks from human activities can generally be controlled through the marine licensing system. The
risk of eutrophication is unlikely to increase in the future as water quality improves and the

anthropogenicinput of nutrients decreases.
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4.2 Geodiversity, Biodiversity and Nature Conservation,

4.2.1 Overview and background

Biodiversity and geodiversity are fundamental for a healthy marine environment - they are
indicators of the health of our ecosystem and quality of life. Biodiversity describes the diversity of
life and indudes all spedies of plants and animals, the genetic variety amongst them and the complex
ecosystems of which they are part. Geodiversity is the variety of rocks, minerals, fossils and
structures together with the physical processes that result in their formation. The UK
administrations are committed to completing an ecologically coherent network of marine protected
areas (MPAs) for the protection of biodiversity and geodiversity as part of a broad based approach to

nature conservation.

Geodiversity

The UK MPS (HM Government 2011) highlights the UK vision for ‘clean, healthy, safe, productive and
biologically diverse oceans and seas’. Whilst the physical environment is not expliditly listed in the
MPS, the physical environmentis closely linked with other topics, e.g. ‘ecological and chemical water

quality and resources’ and ‘coastal change and flooding’.

The physical environment is largely defined by its geology and substrata (particularly seabed

sediments, seabed features and bathymetry) butalso hydrography (i.e. tides, currents and waves).

Future developments and other activities along the Welsh coast, and further offshore, may have an
impact on estuarine and coastal waters with respect to physical modifications to the environment.
These physical modifications could potentially have an adverse effect on ecological and chemical
water quality, habitats and geodiversity along the coasts and within estuarine environments,
localised or widespread coastal erosion/accretion (induding changes to seabed features, e.g.

sandbanks) and flood risk.

In considering future plans, the MPS says that authorities should seek to achieve sustainable
development within the marine environment through minimising and mitigating any significant
changes that specific developments and activities will have on the physical environment (coastal

processes).
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Marine ecology and biodiversity

Wales has a rich marine environment, home to a variety of habitats and spedies (CCW 2011). Marine
habitats and species provide a range of ecosystem services and benefits of significant value to UK
society. The quality of the marine environment has a direct effect on the way we benefit from it - as

a source of food, energy and building materials, and as a place where we live, work and play.

As setoutin the UK MPS the UK aimsto ensure:
e A halting and, if possible, a reversal of biodiversity loss with species and habitats operating
as a part of healthy, functioning ecosystems; and
e The general acceptance of biodiversity’s essential role in enhancing the quality of life, with
its conservation becoming a natural consideration in all relevant public, private and non-

governmental decisions and policies (HM Government 2011).

The MPS requires that appropriate weight is attached to designated sites and protected species, and
also to habitats and species of principal importance for the conservation of biodiversity within and
beyond the boundaries of Marine Protected Areas (MPAs). Marine planning has a role in delivering

the requirements of the MPS, and in supporting the coherence of the MPA network.

The MSFD also indudes several key objectives and requirements for achieving good environmental

status (GES) inrelation to marine ecology and biodiversity.

Marine Protected Areas

One of the tools that can be used to support the sustainable use and protection and conservation of
marine biological diversity and its ecosystems is the implementation of MPAs. The UK
administrations are committed to completing an ecologically coherent network of MPAs as part of a
broad based approach to nature conservation (HM Government 2011). The network will be a key

toolin contributing towards achieving good environmental status underthe MSFD.

OSPAR is working towards establishing an ecologically coherent network of well-managed MPAs in

the North-East Atlantic:

e to protect, conserve and restore species, habitats and ecological processes which have been

adversely affected by human activities;

e to prevent degradation of, and damage to, species, habitats and ecological processes,

followingthe precautionary principle;
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e to protect and conserve areas that best represent the range of species, habitats and

ecological processesinthe maritime area.

Wales’s contribution towards the wider network will be made up of European Marine Sites (Special
Areas of Conservation (SACs) and Special Protection Areas (SPAs)), intertidal Sites of Special Scientific
Interest, marine elements of Ramsar sites, Marine Nature Reserves plus any new Marine
Conservation Zones (MCZs) that may be designated in the future. The current suite of 125 MPAs in

Welsh inshore waters covers 75% of the coastline and 35% of territorial seas.

Special Area of Conservation (SACs)

SACs are protected sites under the EC Habitats Directive 92/43/EEC (as amended). Article 3 of the
Habitats Directive requires the establishment of a European network of important high-quality
conservation sites that will make a significant contribution to conserving the 189 habitat types and
788 species identified in Annexes | and Il of the Directive. Annex | marine habitats are shown in

Figure 13.

There are eleven SACs associated with Welsh marine waters, including two cross border sites with
England (the Sevem Estuary and the Dee Estuary). These sites provide protection for a range of
plants, animals and habitats that are considered rare, special or threatened within Europe (Figure

13).

The full list of Welsh (and adjacent) marine SACs is:
e Y FenaiaBae Conwy/ MenaiStraitand Conwy Bay
e Dee Estuary / Aber Dyfrdwy
e Penllyna’rSarnau/ Lleyn Peninsulaandthe Sarnau
e CarmarthenBay and Estuaries/Bae Caerfyrddin acAberoedd
e Pembrokeshire Marine / Sir Benfro Forol
e Cardigan Bay / Bae Ceredigion
e MOr Hafren/ Severn Estuary
e GlannauMon: Cors heli/ Anglesey Coast: Saltmarsh
e Bae Cemlyn/CemlynBay
e Cynffig/Kenfig

e ArfordirCalchfaen de Orllewin Cymru/ Limestone Coast of South West Wales.
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Figure 13 Map of Marine Protected Areas in Welsh waters
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Special Protection Areas (SPAs)
SPAs are protected in accordance with Article 4 of EC Directive 2009/147/EC on the conservation of
wild birds. They are classified for rare and vulnerable birds (as listed on Annex | of the Directive),

and forregularly occurring migratory species.

There are six SPAs within Welsh waters that are either estuarine or truly marine (Figure 13). These
include three cross border sites with England (the Severn Estuary, the Dee Estuary and Liverpool

Bay).

The full list of Welsh (and adjacent) marine SPAs is:
e Bae Caerfyrddin/ Carmarthen Bay
e BurryInlet
e Castlemartin Coast
e Craigyr Aderyn (Bird's Rock)
e DyfiEstuary/ Aber Dyfi
e GlannauAberdaronand Ynys Enlli/ Aberdaron Coast and Bardsey Island
e GlannauYnys Gybi/ Holy Island Coast
e Grassholm
e Liverpool Bay/Bae Lerpwl
e  Mynydd Cilan, Trwyny Wylfaac Ynysoedd Sant Tudwal
e Ramseyand St David's Peninsula Coast
e SevernEstuary
e Skokholmand Skomer
o The Dee Estuary
e Traeth Lafan/Lavan Sands, Conway Bay
® Ynys Feurig, Cemlyn Bay and The Skerries

e Ynys Seiriol/ PuffinIsland

The Welsh Government is working on the seaward extension of three seabird colonies at Grasshom
SPA, Skokholm and Skomer SPA and the Aberdaron Coast & Bardsey Island SPA. The seaward
extensions will give protection to the marine waters adjacent to the colonies used for preening,
bathing, displaying and other maintenance behaviour. The need for wholly marine SPAs, in addition

to colony extensions, is also being considered.
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Ramsar
Ramsar sites (see Figure 13) are created to protect ‘Wetlands of International Importance’ and are
listed under the ‘Convention of Wetlands of International Importance’ which was adopted in the
Iranian city of Ramsar in 1971 and came into force in 1975. Welsh Ramsar sites protect essential
habitats and spedies, including migratory birds, for the conservation and wise use of wetlands and
their resources. There are four Ramsar sites in Wales that have a marine component. In all cases
these sites coincide with aSACand/or SPA designation:

e theSevernEstuary

e theBurryInlet

e Cors Fochnoand Dyfi

e the Dee Estuary.

Marine Nature Reserves (MNR)

MNRs may be designated under Section 36 of the Wildlife and Countryside Act 1981. They are a
means of conserving sea habitats, wildlife and other features along the shore and on the seabed.
The features of MNRs may be protected through byelaws. The only MNR in Wales was Skomer but

this has now been designated as a Marine Conservation Zone (seebelow).

Sites of Special Scientific Interest (SSSI)

SSSlIs are a national suite of sites providing protection for species, habitats and geological or
physiographical features of importance within the UK. SSSIs protect important features such as
saltmarsh, reefs and muddy gravels. They also protect geological features such as coastal
geomorphology, exposed rock formations and fossils in the marine or intertidal area. There are 103
SSSls in Wales with marine components. They cover 650.4 km? of intertidal and marine areas and
protect a wide variety of habitats, such as honeycomb worm reefs and seagrass beds. Where
geological and geomorphological features are protected within a SSSI, these are selected under the

Geological Conservation Review, which is a UK-wide review of our geological heritage.

Marine Conservation Zones (MCZs)

MCZs can be designated under the MCAA for conserving the diversity of UK nationally rare or
threatened habitats and / or species and those places containing habitats and / or species that are
representative of the biodiversity in the seas around England and Wales. In 2014, the Welsh
Government under Part 5 of MCAA, designated Skomer as the first Welsh MCZ. Further work is on-

goingto identify further MCZs in Wales.
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Geological Conservation

Geological Conservation is part of the responsibility of Natural Resources Wales and its aim is to
identify those sites of national and international importance needed to show all the key scientific
elements of the heritage of Britain. These sites can display features such as sediments, rocks, fossils
and features of the landscape that make a special contribution to our understanding and
appredation of Earth scence and the geological history of Britain. The sites identified as being

importantforconservation are generally protected as SSSls.

In 1977 the Geological Conservation Review (GCR) was launched which was designed to identify such
sites and the results of the review are being published in a series of volumes and also a Geological
Conservation Review Database developed by JNCC, which contains basic site information for the
3000 GCR sites already selected together with some fuller reports (as published in GCR books) that

have been converted to digital forms suitable for provision via the GCR database.

Geological conservation is not only important for understanding the earth history of Britain but the
geology can also influence the physical environment and biological community due to the hardness,
consistency and mobility of the bedrock on which the communities are found along with other
physical characteristics such as depth, wave or current and disturbance regime (Copeland et al.

2013).

Burnett et al (1998) recognized that, generally, landscapes of high geomorphological heterogeneity
have probably supported diverse biotic communities in the past and will do so in the future. They
argue that protection of regions with unique geomorphological properties is a desirable long-term
conservation goal because these regions will always support unique biota. This is supported by
Nichols et al (1998) who state that as the landscape is intricately linked at this scale with biotic and
abiotic diversity, then conservation of geomorphological heterogeneity could be an effective

strategy for conserving biodiversity.

4.2.2 Key issues for Marine Planning

Geodiversity

Future large-scale seabed and infrastructure development, e.g. a potential Severn Tidal Barrage,
could lead to significant changes in the physical environment (coastal processes) both locally and
further afield (it is also important to consider the cumulative effect of multiple smaller projects).

Such changes may have an adverse impact on otherreceptors, i.e. marine ecology.
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In the long-term, climate change could have a dramatic impact upon the physical environment. In
doing so, there is potential for increased coastal erosion and the loss of intertidal habitats (e.g.
within Carmarthen Bay and Swansea Bay). The potential changes to the physical environment that
may result from future seabed development, infrastructure development and climate change are
overarching and could lead to significant impacts upon various resources and sectors (e.g. marine
ecology, flood risk, tourism and recreation). The MPS says that future marine planning should aim to
mitigate the effects of developments and climate change in areas at risk whilst also recognising, and

beingina positionto prosperfrom, the benefits that could arise.

Detailed understanding of the natural physical environment (coastal processes and solid geology)
that are the basis of marine natural resources around the Welsh coastline is vital in maintaining a
healthy environment. As such, there is a longer-term requirement to develop more detailed
baseline information on prevailing environmental conditions (e.g. the Wales Coastal Monitoring

Centre holds datafor coastal defence purposes).

Changes in the physical environment as a result of human developments (at a local or sub-regional
scale) need to be set against the increasing evidence of wider regional scale shifts as a result of
climate change. Future developments should be encouraged to take account of the potential
impacts of climate change over their estimated lifetime (MPS), i.e. designing more robust structures.
Work on beach nourishment potential in Wales reviewed the risks and the potential opportunities
that may arise from responding to the challenges of climate change along the coast (CCW 2012) and

this merits further consideration through marine planning.

Marine ecology and biodiversity

Historically, the marine environment around Wales has suffered significant habitat loss, with key
examples being coastal habitat (particularly saltmarsh) and subtidal native oyster beds (Airold and
Beck 2007; Mossman et al. 2013). A key issue is to understand opportunities to restore or fadlitate
the recovery of these ecosystems, as well as to identify the wider sodal and economic benefits that

such projects could provide for Wales.

It can be anticipated that the level of activities and developments in the marine environment will
increase over the next 20 years, with potential negative impacts for marine ecology and biodiversity.
A key issue is defining the key evidence gaps that need to be filled in order to ensure appropriate

decisions can be made about the exploitation of the marine environment in such a way that
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minimises impacts on biodiversity and considers opportunities for environmental enhancements or

benefits within projects.

Marine ecology and biodiversity features face pressures from a range of sources including climate
change, as discussed in section 4.2.5 on future trends. The consequences of the feedback
relationships with the widerecosystem as a result of climate change are not clear (UKMMAS 2010b).
However, potential shifts in distribution and composition of habitats and species will have profound
consequences for the achievement of stated site level or feature based conservation objectives and
for other anthropogenic activities such as commercial fisheries. Developments in the marine
environment may also impact on marine ecology and biodiversity features not only through direct
loss of habitat but also indirectly through, for example, noise and visual disturbances. The
cumulative impact of pressures is a significant concern and may affect the long-term viability of

some species and habitats (HMGovernment 2012).

Marine planning will be a key tool for ensuring that the targets and measures to be determined by
the UK for the MSFD can be implemented. As a general principle, development should minimise
impacts upon marine ecology, biodiversity and geological conservation interests (including
geological and morphological features), including through location, reduction, mitigation and
consideration of reasonable alternatives. Where significant harm cannot be avoided, and there is
overriding public interest for a development to continue, the EU Habitats Directive requires the
assessment of alternatives and the investigation of appropriate compensatory measures. Particular

requirements applyinrelation to developments affecting designated sites.

Marine Protected Areas (MPAs)

The key issues for the MPA Network relate both to the completion of an ecologically coherent
network and to delivering effective management of that network. Wales benefits from an extensive
suite of MPAs. However, there are gaps in our knowledge of the extent and distribution, as well as
population quality, i.e. dynamics, resilience, health, of marine habitats and species in Welsh waters.

Thisis an issue forassessing the completeness of the network.

The reports under Artide 17 of the Habitats Directive for Annex | and Il species and habitats
indicated that whilst certain MPA features, such as Bottlenose Dolphin and Grey Seal, are in
Favourable Conservation Status at a UK level a number of features are not. Features not in

Favourable Conservation Status indude estuaries, mudflats and sandflats and large shallow inlets
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and bays. Natural Resources Wales is currently undertaking an analysis of the condition of a number

of individual marine SACs to geta clearer understanding of the situation within Wales.

A Spedal Sites Database, developed by Natural Resources Wales, has identified a number of key
activities understood to be impacting, or potentially impacting, MPAs. These issues indude
pollution, coastal squeeze, invasive species, fisheries, recreational activities and marine litter. These
issues will be the subject of thematic plans arising from the currently-running Life+ Natura 2000
project which is working towards bringing all designated habitats and species on Natura 2000 sites in
Wales into favourable condition. This includes identifying pressures that affect the well-being of the
designated habitats and species and determining all actions which are needed to address them. The
project will produce Prioritised Improvement Plans for all Natura 2000 sites in Wales and an agreed,
strategic, programme investigating issues and risks to Natura habitats and species and the value of

existingand new management mechanisms.

A remaining issue for MPA management is the lack of detailed information on the extent of activities
that occur within the network and how they impact the features of interest. Improved information
would support more robust dedision-making regarding the use of the MPA network and thus enable

better management.

In some cases, lack of appropriate evidence may act as a barrier to the use of marine natural
resources in MPAs. Marine planning provides the opportunity to help focus evidence priorities to
ensure appropriate decisions can be taken at a strategic level on the use of marine resources.
However, EU Member States are required (under Article 17 of the Directive) to report on the
implementation of the EU Habitats Directive. The site level reports for Wales and the Biomor

Reports published by the National Museum of Wales (http://www.nhbs.com/series/46655/biomor-

reports) contain relevant evidence.

4.2.3 Current Policy

The following section summarises the most relevant UK and Welsh national and European policy and
legislation in establishing targets for geodiversity, marine ecology and biodiversity and importantly,
providing guidance to undertaking environmental assessments. Both the National Ecosystem
Assessment (NEA) (UK National Ecosystem Assessment 2011) and Environment Bill White Paper

(Welsh Government 2013b) set out the importance of a healthy, properly functioning natural
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environment as the foundation of sustained economic growth, prospering communities and

personal well-being.

EU Wild Birds Directive (2009/147/EC), Habitats Directive (92/43/EEC) and Ramsar

At European Union (EU) and intemational level the most relevant requirements include the EU Birds
Directive (2009/147/EC) and the EU Habitats Directive (92/43/EEC), as well as the 1972 Ramsar
Convention on Wetlands of International Importance. These have been transposed into UK
legislation through various Acts and Regulations, to establish and manage Special Areas of
Conservation (SACs), Spedal Protection Areas (SPAs) and Ramsar sites. European Protected Species
are species of plants and animals (other than birds) strictly protected by law from deliberate
disturbance, injury and killing throughout the European Union. They are listed in Annex IV of the
European Habitats Directive, and transposed into UK law by the Conservation of Habitats and

Species Regulations 2010.

Environmental Impact Assessment (EIA) Directive

The basic framework for the environmental impact assessment process is provided by European
Directive 85/337/EEC and its amendments in 1997, 2003 and 2009. In 2011, the EIA Directive was
‘consolidated’ into Directive 2011/92/EU and has recently been revised in 2014 (2014/52/EC) and is
to be transposed into law by May 2017 to reflect changes to technical, legal and policy context. The
aims of the EIA Directive is to protect the environment and the quality of life by ensuring that
projects, which are likely to have significant environmental effects by virtue of their nature, size or

location, are subjectto an EIA before consentby local and / or national authoritiesis granted.

Strategic Environmental Assessment (SEA) Directive

The basic framework for the SEA process is provided by European Directive 2001/42/EC on ‘the
assessment of certain plans and programmes on the environment’. This Directive has been brought
into effect in Wales by the Environmental Assessment of Plans and Programmes (Wales) Regulations
2004 and by corresponding Regulations in Scotland, Northern Ireland and the UK (including
England). The SEA Directive states that its objective is ‘to provide for a high level of protection of the
environment and to contribute to the integration of environmental considerations into the
preparation and adoption of plans and programmes with a view to promoting sustainable
development. Though usually referred to as the SEA Directive, it does not use the term ‘strategic
environmental assessment (SEA)’, rather, it requires an ‘environmental assessment’ of certain plans

and programmes.
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EC Water Framework Directive (WFD)

The WFD (2000/60/EC) establishes a framework for the management and protection of Europe’s
water resources and applies to waters out to 1nm from which the territorial waters are drawn. lItis
implemented in Wales through the Water Environment (Water Framework Directive) (England and
Wales) Regulations 2003. Under these Regulations, NRW is the Competent Authority for
implementation of the Directive in Wales. The WFD was adopted in 2000, aiming to protect and,
where necessary, improve the ecological and chemical status of water bodies across Europe in order

that they achieve aheadline objective of ‘good status’ by 2015, subjectto time limited derogations.

The ecological and chemical status of surface waters are assessed according to the following criteria:
e Biological quality — such as aquatic flora, benthic invertebrates and fish, together with a
range of supporting physical-chemical parameters;
e Hydromorphological quality — morphological conditions (e.g. intertidal zone structure) and
tidal regime (currents, wave exposure and freshwater flow); and
e Chemical quality that refers to environmental quality standards for selected priority and

priority hazardous substances.

NRW monitors progress against WFD objectives through the implementation of River Basin
Management Plans (RBMPs). This information is considered beneficial for marine planning in Wales
in order to determine whether a marine activity (e.g. dredging, disposal or construction) could have
an adverse impact on the ecological (including coastal processes) or chemical status on adjacent

waterbodies.

Marine Strategy Framework Directive (MSFD)

The primary aim of the MSFD is for Member States to put in place measures which aim to achieve
GES in their marine waters by 2020, incorporating a series of descriptors that are used to determine
this status. In order to achieve GES, it is required that ‘all new developments continue to comply
with the existing regulatory regime, and guidance to be followed to ensure that regulatory
assessments are undertaken in a way that ensures the appropriate consideration of any potential
cumulative and in-combination environmental effects at the most appropriate spatial scales so that

GES is notcompromised’.

Whilst there is potential for large-scale projects to cause impacts due to changes in hydrographical

conditions (Descriptor 7), these impacts are currently managed through the marine licensing and
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consents process in line with the requirements of the EIA Directive, the WFD, and the Habitats
Directive. The MSFD also includes several key objectives in relation to marine biodiversity, with
measures for achieving Good Environmental Status (GES) including spatial measures for biodiversity
protection. MSFD aims to protect the marine resources upon which economic and social activities
depend, and to establish a framework within which EU member states take measures to achieve GES
for the marine environment by 2020. The characteristics of GES have been defined by the UK by
reference to 11 descriptors and a set of indicators and targets for guiding progress towards GES.
Descriptor 1 (biodiversity), descriptor 2 (non-indigenous species), descriptor 3 (fish), descriptor 4
(food webs), descriptor 6 (sea-floor integrity), descriptor 10 (marine litter) and descriptor 11
(introduction of energy including underwater noise) are particularly relevant to the health of the
marine environment, protection of biodiversity, sustainability and productivity of marine ecosystems
and the goods and services they provide (HM Government 2012). The Directive is transposed into

UK law viathe Marine Strategy Regulations 2010.

Oslo and Paris Convention 1992

The Convention for the Protection of the Marine Environment of the North-East Atlantic (the OSPAR
Convention) included the establishment of a list of threatened and / or dedining species and
habitats. This list provides an overview of the biodiversity in need of protection in the North-East
Atlantic and is being used by the OSPAR Commission to guide the setting of priorities for further
work on the conservation and protection of marine biodiversity under the OSPAR Convention.
OSPAR are working towards establishing an ecologically coherent network of well-managed MPAs in

the North-East Atlantic.

Convention on Biological Diversity

The UK Biodiversity Action Plan (UK BAP) published in 1994, is the UK Government's response to the
Convention on Biological Diversity (CBD). The CBD calls for the development and enforcement of
national strategies and associated action plans to identify, conserve and protect existing biological
diversity, and to enhance it wherever possible. In 2010, parties to the CBD renewed their
commitment to halt the alarming global declines of biodiversity and to ensure that by 2020 our
natural environment is resilient and can continue to provide the ecosystem services that are
essential for life. The 2020 Biodiversity Strategy highlights the need to protect, value and
appropriately restore, biodiversity for its intrinsic value and essential contribution to human
wellbeing and economic prosperity. The Welsh Government is currently developing a Nature

Recovery Planto supportthe delivery of the 2020 Biodiversity Strategy in Wales.
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The Section 42 (S42) list of the species and habitats of principal importance in Wales is a
requirement of the Natural Environment and Rural Communities Act 2006 (NERC Act) (HM
Government 2006). The S42 list is a key reference for all statutory and non-statutory bodies
involved in operations that affect biodiversity in Wales. The S42 list will be used to guide decision-
makers such as public bodies, including local and regional authorities, in implementing their duty
under section 40 of the NERC Act ‘to have regard’ to the conservation of biodiversity in all their

activities.

The S42 list (Wales Biodiversity Partnership 2014) contains 504 of the UK priority species which
occur in Wales and a further 53 species recognised as Welsh priorities, to make up a list of 557
spedes of prindpal importance to Wales with an additional 4 groups / assemblages of species (more

information can be found at http://www.biodiversitywales.org.uk/Section-42-Lists).

Of the UK’s 65 priority habitats, 51 occur in Wales (induding terrestrial, freshwater, coastal and
marine habitats). An additional 3 marine habitats not on the UK list but identified as a priority in
Wales are included on the S42 list, making a total of 54 priority habitats in Wales. Many of these

align withthe OSPAR lists mentioned above, but many are of national interest.

Marine and Coastal Access Act (MCAA) 2009

The MCAA provides an important legal framework to help ensure clean, healthy, safe, productive
and biologically diverse oceans and seas by putting in place a system for improved management and
protection of the marine and coastal environment. The Act makes provision for Marine

Conservation Zones, marine licensing, fisheries management powers and marine planning.

Marine licensing considers the impact of an activity in the marine environment (e.g. dredging,
disposal and construction) on the physical environment; more commonly defined as coastal

processes (i.e. hydrodynamicand sediment regimes).

Invasive non-native species

Draft EU legislation to prevent the introduction or halt the spread of ‘invasive alien species’ of
plants, animals and insects that cause ecological and economic damage was agreed in March 2014
(European Parliament 2014). An inquiry into invasive non-native species (INNS) has investigated
how the problem is being addressed in Wales incduding data availability, actions taken to date and

consideration of the EU proposal for a new Directive on INNS (National Assembly for Wales 2014).
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Descriptor 2 of the MSFD requires that non-indigenous species introduced by human activities are at
levelsthat do adversely alter ecosystems, based on the criteria:

e Abundance and state characterisation of non-indigenous species, in particular invasive
spedes (to be achieved by a reduction in the risk of introduction and spread of non-native
species through improved management of the main pathways and vectors); and

e Environmental impact of invasive non-indigenous species (to be achieved by species specific
management plans for high risk invasive non-indigenous species identified as already

presentorlikelyto beintroducedinto the UK).

The Great Britain Invasive Non-native Species Framework Strategy was launched in 2008 and is
intended to provide a strategic framework within which the actions of government departments,
their related bodies and key stakeholders can be better co-ordinated. The Wales Biodiversity
Partnership’s Invasive Non-native Species Group has the aim of co-ordinating responses and policies
to minimise risk and reduce negative impacts caused by INNS. The Convention Biodiversity Aichi
Target 9 states that by 2020 invasive alien species and pathways are identified and prioritized,
priority species are controlled or eradicated, and measures are in place to manage pathways to

preventtheirintroduction and establishment.

Technical Advice Note 5, Nature Conservation and Planning (2009)

The Technical Advice Note 5 (TANS5) provides advice about how the land use planning system should
contribute to protecting and enhandng biodiversity and geological conservation. In particular it
provides advice to the local planning authorities on the key prindiples of positive planning for nature
conservation, considering nature conservation in development management procedures and how
development can affect protected internationally and nationally designated sites and habitats as

well as priority habitats and species.

In addition to the statutory protected sites, there is also a network of RIGS (Regionally Important
Geodiveristy Sites) which are non-statutory sites and are a planning consideration referred to in

Welsh Government Technical Advice Note 5.

4.2.4 Current Status
Geodiversity
Conservation of nationally and internationally important geodiversity sites are underpinned by the

Geological Conservation Review (GCR) which provides the scientific evidence base for geological and
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geomorphological SSSI (Ellis et al. 1996). The GCR is a UK-wide review of the scientifically important
geological and geomorphological sites in Britain with the intention to select for conservation those
which match at least one of three types. The three distinct, but complimentary, types of site
selected forthe GCRare:

e internationallyimportant;

e scientificallyimportantforrare or exceptional features;

e nationally important because they are representative of an Earth science feature or process

that isfundamental to understanding Britain’s Earth history.

The UK Geodiversity Action Plan (UKGAP) provides the framework for planning and recording the
delivery of geo-conservation across the UK. The UKGAP establishes a shared understanding of

what is happening and what needs to happen to promote and conserve geodiversity.

Geology and Substrata: Solid Geology

Solid geology is defined here as rocks formed before the start of the Quatemary Period (1.6 million
years BP). Across the offshore marine plan area, these rocks are largely concealed by Quaternary
and seabed sediments. Sedimentary basins containing thick sequences of Mesozoic sediments
surround the Welsh coast, but only at Mochras (where they are covered by Quaternary sediments)
do these sediments extend inshore (Tappin et al. 1994). Elsewhere along the coast, Precambrian
and Palaeozoic rocks which are exposed at the sea bed extend for a few tens of kilometres offshore.
To the west of the Pembrokeshire coast, in the offshore marine plan area, the St George’s Channel
Basin contains Mesozoic sediments that are over 5 km in thickness and include a thick Permo-
Triassic salt unit. Locally, this salt has intruded into the overlying sediments to form an elongated
salt wall some 20 km long and about a kilometre wide. The Cardigan Bay and Bristol Channel basins
were formed over along period of time by subsidence of the crust and infilling by sediment eroded
off the adjacent basement rocks (mainland Wales). Major fault movement during the eary
Paleogene Period led to the formation of the Welsh uplands and subsidence in localised basins such

as Tremadog Bay (Evans 1995).

Geology and Substrata: Quaternary Geology

Across the offshore marine plan area, Quaternary sediments comprising glacial tills, glacio-marine
sediments and inter-gladial deposits are concentrated in the 25 to 80 km wide St George’s Channel
and Celtic Deep troughs, with thicknesses of up to 300 m. These troughs are flanked to the east

(inshore) by the Lundy and Welsh platforms, which are low-relief shelves of variable width.
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Quaternary sediments on the platforms are generally less than 50 m thick, and are absent off many
headlands and across considerable areas of the Bristol Channel and its approaches (Tappin et al.
1994). The spatial extent of glacial till (Irish Sea Till) across the marine plan areas is considerable,
typically exceeding 10 m in thickness across much of Cardigan Bay. The till was produced in part by
ice eroding the extensive areas of Triassic rocks underlying St George’s Channel to the north and
west, thereby produdng a brownish-red deposit till (Tappin et al. 1994). In the centre of the main
channel west of Anglesey, the till is overlain by a thick succession of sands and muds (Jackson et al.
1995). The presence of raised beaches along the south and west coasts of Wales tend to indicate

that sealevels were higherthan at present during parts of the Pleistocene (Evans 1995).

Geology and Substrata: Holocene Seabed Sediments

Seabed sediments are defined here as the unconsolidated sediments on the seabed that have been
laid down since the early Holocene (~10,000 years BP). The present distribution of seabed
sediments (and features) across the marine plan areas is a reflection of the past and present
sediment supply, sedimentary characteristics, and the contemporary actions of tides, waves, wind
and storm surges in the region. As such, this distribution varies considerably along the Welsh

coastline and between the inshore and offshore environments, as shown in Figure 14.

In the Bristol Channel, where tidal currents are particularly strong, the seabed sediments typically
become coarser grained and thinner (in depth) towards the east. Along the centre of the channel,
south of Gower, extensive areas of the seabed are only covered by a thin veneer of gravel, whilst
further to the east the bedrock is exposed at the seabed (BGS 1986). Outside of these strong tidal
currents, e.g. within Swansea Bay and Carmarthen Bay, thicker sequences of fine grained sediments
(i.e. muds and fine sands) have accumulated (BGS 1983; 1986). Outside of the Bristol Channel along
the Pembrokeshire coast, sediment deposits are generally thin and coarse grained (BGS 1983).
Heading north along the Wales coastline to Cardigan Bay, the majority of the outer seabed
sediments are gravelly (BGS 1983), formed by the winnowing of finer material from a substrate of
glacial till. In contrast, tidal currents have moved finer sediments inshore, where thick deposits of
sand and, in Tremadog Bay, muds have accumulated (BGS 1988). Further to the north around
Anglesey, a similar sediment distribution pattern is observed, with generally gravelly sediments
offshore and thicker sand deposits within Caernarfon Bay and Conwy Bay. To the north-west of
Anglesey, however, bedrock is extensively exposed at the seabed (BGS 1990) due to the presence of

strongtidal currents.
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Figure 14 Seabed sediments for the Welsh waters
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Geology and Substrata: Seabed Features

Across the inshore and offshore marine plan areas, a wide variety of active bedforms can be foundin
areas of both low and high sediment supply. Within regions of low sediment supply, Stride (1982)
describes the presence of active bedforms as ranging from furrows and waves in gravel, through
isolated, uncommon sand ribbons and sand streaks parallel to the tidal current, into transverse,
horned, barchans-type, large sand waves, passing into extensive sand patches with small sand waves
(megaripples). These low sediment supply active bedforms are typically found in the eastern St
George’s Channel (north and south of bedload parting) and westwards along the southern side of
the Bristol Channel (Tappin et al. 1994). In contrast, active bedforms found within areas of high
(abundant) sediment supply typically comprise sand ribbons and elongated patches across gravel
beds, changing down-path to a continuous cover of sand moulded into transverse sand waves, and
tidal sand ridges almost parallel to the current. These bedforms tend to occur in Cardigan Bay (BGS
1988), within the Bristol Channel (BGS 1986), and south-westwards past Lundy Island (BGS 1983). A
number of sandbank systems are also present within the inner marine plan area, particularly within

Bristol Channel, e.g. Scarweather Sands (adjacent to Swansea Bay).

Whilst active bedforms are attributed to present-day sedimentary processes, there are also a variety
of relict bedforms found across the inshore and offshore marine plan areas, e.g. the drumlin field off
north-Anglesey. Within Cardigan Bay, a number of Sarnau (low ridges) occur perpendicular to the
coastline; it has been suggested that these ridges are median moraines which were truncated
seawards by Irish Sea ice moving south-eastwards, these very important features are not seen
elsewhere in the UK. Further offshore, infilled connecting nets of channels up to 200 m wide and a
few kilometres long have been observed along St George’s Channel, believed to have been formed

by braided rivers on subaerial glacial outwash plain (sandur) (Tappin etal. 1994).

Geology and Substrata: Bathymetry

The bathymetry of the Welsh Marine Planning Area is shown in Figure 15. The dominant
bathymetric feature in the offshore marine plan areais the wide trough running along the length of
St George’s Channel between Wales and Ireland, which has a maximum depth in excess of 100 m.
Along the northem coast of the inshore marine plan area, water depths reach 20 m within a few
kilometres off the north Anglesey coast, with the bathymetric contour continuing approximately
parallel to the shore towards the Great Orme (UKHO Chart 1977); with shallower waters in Conwy
Bay to the south. The Anglesey platform is relatively flat with some variation immediately northwest

of Anglesey where bold outcrops expose hummocky basement rocks of Lower Palaeozoic age
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forming a relatively rugged topography of peaks and troughs with an amplitude of less than 20 m
(James and Brown 2001). Along the western coast of Wales, Caernarfon Bay is shallow (i.e. typically
less than 20 m), however the zone of deeper water (greater than approximately 40 m) extends to
within about 15 km of the north-west corner of Anglesey (UKHO Chart 1970). Further to the south,
Cardigan Bay is a relatively shallow embayment with a 60 m bathymetric contour which runs across
the embayment from approximately Bardsey Island to St David’s Head. In the northern part of the
bay, the bathymetry is dominated inshore by the shore-perpendicular ridges (Sarnau), i.e. Sarn
Badrig, the crests of which are intertidal (UKHO Chart 1971). The southern part of the bay is much
deeper, whereby the 20 m bathymetric contour lies within a few kilometres of the coast (UKHO
Chart 1972). Within the Bristol Channel, depths shallow in an easterly direction from approximately
60 m at the entrance to less than 20 m at Barry; with the deeper water typically running centrally
along the channel. Along the south coast of Wales, Carmarthen Bay and Swansea Bay are typically

shallowerthan 20 m (UKHO Chart 1123), and are characterised by expansive intertidal areas.

Hydrography: Tidal Levels

Tidal ranges on spring tides are generally high along the Welsh coast, but vary significantly from less
than 4 m within Cardigan Bay to approximately 12 m at Avonmouth (in the Bristol Channel). The
mean spring tidal ranges for the inshore and offshore marine plan areas, as determined by the

Marine Renewables Atlas (ABPmer 2008), are shown spatiallyin Figure 16.

In addition to the astronomic tide, a variety of non-tidal influences may also have an effect on water
levels. For example, atmospheric pressure variations can also raise or depress the water surface to
generate positive or negative tidal surges, respectively. Surges can cause water levels to fluctuate
considerably above or below the predicted astronomical tidal level, in which positive surges may

have implications for coastal erosion, sea defence integrityand coastal flooding.
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Figure 15 Bathymetry of Welsh waters

IRELAND

Bathymetry

s
* Tt
e R 1S

METRES
13
0

‘ -25
% — 12nm limit -50
b i R — Welsh Marine Planning Area Boundary -75
-100
@ Crown Copyright and datzhase right 2014, -1 25
Orcnance Survey 100021574 _1 50
Cartographics « Weksh Govamment « MU0V, 15
October 2014 -175
Wales’ Marine Evidence Report Page 148 of 432



Figure 16 Mean Spring Tidal Range for Welsh waters
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Hydrography: Tidal Currents

During mean spring tides, tidal currents across the marine plan areas peak at more than 2 m/s (4
knots) around the northwest comer of Anglesey and the outer (western) section of Lieyn Peninsula,
off the Pembrokeshire headlands (i.e. St David's Head and St Ann’s Head) and along the Bristol
Channel (ABPmer 2008), see Figure 17. In general, however, tidal currents tend to decrease in an
easterly direction from St George’s Channel towards the coast, with peak mean spring tide values
decreasing to less than 1.0 m/s (2 knots) along the north coast of Wales and 0.5 m/s (1 knot) along
the west coast within both Caernarfon Bay and Cardigan Bay. Elsewhere along the coast, nearshore
tidal currents can be extremely variable, with swift-flowing currents evident between narrow inter-
island channels, for example in the Menai Strait and off Skomer, where the tides are constrained.
Within Bristol Channel, the greatest tidal currents (exceeding 2 m/s) are typically found within the
main channel between Swansea Bay and Newport (Severn Estuary). In contrast, peak tidal currents
within Carmarthen Bay and Swansea Bay are considerably less, with values typically no greater than

1.0 m/s (2 knots) and decreasing furthertowards the shore.
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Figure 17 Mean Spring Tidal Flow for Welsh waters
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Hydrography: Waves

The wave climate varies considerably across the marine plan areas due to the differing coastal
orientation and the substantial changes between the offshore and inshore water depths. In deep
water the wind dominates the character of the waves. However, as waves travel into shallower,
nearshore waters they are affected by refraction, shoaling and diffraction due to depth variations
(particularly within the embayments along the westem and southern coast of Wales). Much of the
Welsh coastline is open to the prevailing south-westerly winds, and locally, where deep water
approaches the coast, it is subject to severe wave attack. Waves, therefore, make an important

contribution to coastal evolution and are the primary driverforlongshore sediment transport.

Along the northern coast of the inshore marine plan area between Anglesey and the Dee Estuary,
the dominant wave direction is predominantly from the north-west. The Marine Renewables Atlas
(ABPmer 2008) describes the annual mean significant wave height as typically being less than 1.0 m.
Along the western coast between Anglesey and Bardsey Island, the dominant wave direction is
predominantly from the south-west, with the annual mean significant wave height typically
increasing from around 1.3 m in the north-west corner of Anglesey to approximately 1.45 m at
Bardsey Island. Further southwards, between Bardsey Island and St David’s Head, the predominant
wave direction varies significantly from the north to south due to the changing coastal orientation
associated with the large-scale bay form of Cardigan Bay. Waves are predominantly from the south-
west to west between the Afon Glaslyn and Bardsey Island, whilst between the Afon Glaslyn and St
David’'s Head waves are predominantly from the west. The mean significant wave height also varies
considerably along this stretch of coast, increasing from less than 1.0 m in the northern corner of
Cardigan Bay to approximately 1.7 m at St David’s Head. Around the Pembrokeshire coastline
(between St David’'s Head and St Govan’s Head), wave activity is predominantly from the south and
southwest with a long Atlantic fetch. Where the nearshore bathymetry is relatively steep, i.e.
around St Govan’s Head, large waves are able to approach the coast. At this location, the Marine
Renewables Atlas (ABPmer 2008) describes the annual mean significant wave height as being up to
1.8 m. Heading into the Bristol Channel, the dominant wave direction isinitially from the south-west
before rotating more westerly further along the channel (i.e. beyond Swansea Bay). Wave refraction
is seen to take place inshore along the coastline, resulting in a southerly wave direction in both
Carmarthen Bay and Swansea Bay. The annual mean significant wave height tends to decrease in an
easterly direction as the coastline becomes less exposed, with a value of approximately 1.0 m at

Nash Point(and lessthan 1.0 m further eastwards).

Wales’ Marine Evidence Report Page 152 of 432



Coastline and Estuaries

Wales’s coastline is comprised of limestone cliffs in the south (e.g. the carboniferous limestone of
the Gower), cliffs of Precambrian and volcanic rocks (e.g. Pembrokeshire) and low-laying dunes and
alluvium (e.g. Cardigan Bay). Two major estuaries lay at the Wales — England border (the Dee
Estuary in the north and the Sevem Estuary in the south). Other estuaries characterising the Welsh
coastline indude Glaslyn, Mawddach, Dyfi, Afon Alaw, Milford Haven and Daugleddau and Loughor
(Burry Inlet). Another important feature is the Broadwater saltwater lagoon (formed from the silted
estuary of the Dysynni River). Further description of the pressures on the coastline and estuaries of
Wales (e.g. increased erosion) are provided in Sections 3.7 (Climate Change) and 3.8 (Coastal Change

and Flooding).

Marine ecology and biodiversity

The natural features, species and habitats within the Welsh marine plan areas are particularly
diverse in nature, with some aspects being nationally and internationally important and rare. The
locations of some of the Annex 1 habitats that are protected under the Habitats Directive (see
Section 4.2.3 -Current Policy) are shown in Figure 18. Further details on MPAs and features of

conservationimportance can be foundin Section 4.2.

Marine Habitats

Wales has a particularly high biological diversity as a result of the variety of habitats present. Depths
in the east of the region are mostly less than 50 m but reach 100 m in western areas. The water s
strongly influenced by coastal processes, with influxes of water from the Celtic Sea and north from
the continental shelf current. Overall, mean water flow is northward; a large tidal range and strong
tidal currents mean most of the water is mixed although some seasonal stratification occurs in
deeper areas (UKMMAS 2010b). The diverse array of tidal influence and tidal range also influence
biological diversity. The diversity of habitats and species is also influenced by the location of the UK
straddling a marine biogeographic boundary, where cooler (boreal) water from the north meets
warmer (lusitanian) water from the south. This means that, particularly in the south west region of
the UK (induding South Wales), there is overlap between species associated with warmer

Mediterranean waters and those associated with cooler water from the north (UKMMAS 2010b).

As previously described in the geodiversity section the underlying geology ranges from subtidal

sandbanks to areas of mixed sediment sand and rocky reef. The distribution of subtidal marine

habitats is shown in Figure 19. JNCC has a webpage which summarises the main seabed habitats
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datasets that the organisation maintains at http://jncc.defra.gov.uk/seabedhabitatmapdata and also

has a database application ‘Marine Recorder’ used to store marine benthic sample data such as
spedes, physical attributes and biotopes. The latest publically available snapshot of the data is

available to download at: http://jncc.defra.gov.uk/page-1599. Large expanses of shallow subtidal

sediments occur throughout the Welsh marine plan areas. Sands, gravels and mixed sediments are
most common, but muds do accumulate locally (UKMMAS 2010b). Large expanses of subtidal rock
are relatively uncommon in Welsh waters due to the widespread deposition of subtidal sediments.
In Wales this habitat is mainly a coastal fringing habitat although there are significant offshore reefs
and glacial rocky deposits (e.g. the area north of Anglesey and the Sarns in west Wales). Biogenic
reefs, where the habitat is created by the animals themselves, are present within Welsh waters
including blue mussel Mytilus edulis and horse mussel Modiolus modiolus beds as well as ross worm
Sabellaria spinulosa and honeycomb worm Sabellaria alveolata. Historically however, extensive
beds of native oyster existed across Welsh Seas in the last century which have been lost with the

exception of some small remaining areas in Milford Haven.

Shelf subtidal habitats (those sedimentary habitats from the wave base depth outward to 200 m
depth (UK National Ecosystem Assessment 2011) are rare within the Welsh marine plan areas due to
the relatively shallow nature of the sea floor with a narrow band of gravels and mixed sediments
being found along the western boundary of the Welsh marine plan areas (UKMMAS 2010b). Impacts
on subtidal habitats are mainly as a result of removal or damage through demersal fishing activities.
Pollution and introduction of invasive non-native spedcies are also considered as concerns (UKMMAS

2010b).
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Figure 18 Marine Annex 1 Habitats in Welsh waters
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Figure 19 Map of Seabed Habitats for the Welsh coast
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The many estuaries and headlands along the Welsh coastline significantly increase the length of the
coastline and the opportunities for land-sea interactions, as well as introducing their own unique
features to the overall nature of the Welsh marine plan inshore area. There is a wide range of
different intertidal habitat types along the Welsh coastline ranging from sheltered to exposed rocky
shore and a range of soft sediment shores. Muddy sediments, including mudflats exposed at low
tide, are particularly prevalent in estuaries such as the Severn. Saltmarshes are also prevalent
around the Welsh coastline (UKMMAS 2010b). Saltmarsh and intertidal sediment habitats have
been heavily impacted by historical land claim, coastal defence and marine construction. Intertidal
habitats adjacent to urban areas are very sensitive to coastal squeeze, where habitats have
decreasing space between rigid coastal structures and rising sea level or coastal erosion (UKMMAS
2010b). Intertidal rocky habitats are widespread throughout most of Wales (UKMMAS 2010b).
Patches of intertidal biogenic reefs, such as those built by the honeycomb worm Sabellaria alveolata
are relatively common in Wales and have recently re-established on the North Wales coast after a
long absence, possibly partly in response to warmer waters as a result of climate change. Biogenic
reefs are important for stabilising marine sediments and providing habitat for other organisms.
Man-made hard surfaces, such as coastal defences and harbour infrastructure, are also colonised by
spedes found on rocky habitats (UKMMAS 2010b). It is possible that the assodated infrastructure
for the ongoing development of offshore renewable energy facilities (foundations, rock armour,
piles, cables etc.) may increase the prevalence of rock habitat species (possibly at the expense of

species associated with soft sediment habitats).

As part of the Defra MB0102 project, Earth Observations (EQ) of oceanic fronts were used as a proxy
for pelagic diversity (Brown et al. 2012). This applied the long time-series of sea surface
temperatures from EO data to map frequently occurring thermal fronts within UK waters. Unlike
most terrestrial and benthic systems, the pelagic ecosystem is not restricted by biotope boundaries
such as reef edge or change in substrate, and is mobile (i.e. constantly changing). This variability is
shown at a variety of spatial (area) and temporal (time frame) scales ranging from species
fluctuations resulting from short-term changes (including weather) to seasonal cycles, inter-annual
and long-term change (such as climate change). To show this variability, front maps were presented

seasonally, with indications of both spatial and temporal variability (Miller et al. 2010).
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Figure 20 Ocean front seasonal metrics for sample Irish Sea region: top — frequent fronts; middle — interannual
variability; bottom — data quantity (from Milleretal. 2010).
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Figure 20 shows:
e Frequent front maps for each season represent the percentage of time that a strong front
was observed at each location;
e Interannual standard deviation indicates the temporal variability in front locations;
e Data quantity was estimated using the cloud-free percentage of the available EO sea surface

temperature data.
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The illustrations in Figure 20 are not intended for scientific usage as it is only possible to accurately

interpretand locate the front distributionsin GIS resolution and format (Milleret al. 2010).

Primary and secondary productivity

Nearly half the Earth’s basic food supply comes from photosynthesis performed by microbes and
phytoplankton in the oceans (UKMMAS 2010b). Since they are the basis of the marine foodweb,
changes in these primary producers transfer upwards through to higher trophic levels either directly
or through their grazers, the zooplankton. Their success can potentially affect the size of fisheries,
and the survival and success of such key species as sharks, turtles, seabirds and marine mammals in
UK waters. Microbes and plankton are also sensitive indicators of environmental change at both the
regional and global level; through various feedbacks they can both influence, and be influenced by,

climate change.

Plankton and Microbes

Marine microbial and planktonic organisms play a key role in cyding nutrients that are essential for
other marine organisms. Plankton is essential for sustaining many other food chains induding for
fish, sea birds and marine mammals. Through its presence and absence plankton regulate larval fish
development and survival, and thus the success or failure of recruitment to the adult fish stocks
(UKMMAS 2010b). Microbial cyanobacteria are responsible for up to 50% of primary productivity in
UK waters, although this varies by region and season. However, there is still a lack of fundamental

understanding of the complexroles they play (UKMMAS 2010b).

The plankton community in the Welsh marine plan areas contains warm-temperate Atlantic and
offshore species and its composition is influenced by the region’s hydrological regime (mixed in the
winter and stratified in deeper areas during summer). Like the North-East Atlantic as a whole,
plankton within the Irish Sea are primarily regulated by the sea’s hydroclimatic regime (UKMMAS
2010b).

Long-term observations indicate that plankton as a whole is healthy and subject to few direct
anthropogenic pressures (MMO 2013a). Research has shown the majorinfluence in the distribution
of plankton to be climate. Large-scale changes have occurred, linked to rising sea temperatures,
which have resulted in alarge increase in phytoplankton (plant) populations around the west of the
UK (including the Welsh marine plan areas). However, the consequences of the feedback

relationships with the wider ecosystem, fisheries and climate change are notclear (MMO 2013a).
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Kelp
In the Atlantic, Smale et al (2013) noted that kelp primary production can be in excess of 1000 g C

m2yrtand from Laminaria species primary production has been estimated at between 110and 1780
g C m?yr?, while primary production from phytoplankton in coastal temperate regions is typically

between 100 and 300 g C m2yr?.

Subtidal kelp forests can be found around approximately 12,000 miles of the UK coastline with the
majority of the Welsh coastline supporting kelp species (Smale et al. 2013). Their relative
abundance is influenced by a range of abiotic (e.g. temperature, latitude, wave exposure, light

levels, disturbance) and biotic (e.g. competition, grazing) factors.

Kelp forests are described as some of the most diverse and productive habitats on Earth due to the
ecosystem goods and services they provide such as elevated secondary production, nutrient cycling,
energy capture and flow, coastal defence, direct applications, and biodiversity repositories. Kelp
modifies its environment; for example, kelps alter light, sediments, physical scour, and water flow
for proximal organisms while providing structural habitat for a wide range of flora and fauna. Its
canopy structure allows for a multitude of organisms to inhabit the forest due to the vertical

stratification of bioticand abioticfactors.

In addition to primary production, kelp forests also provide benefits to coastal defence by providing
a buffer against storm surges and dissipating wave energy, thereby reducing coastal erosion and
reducing the movement of intertidal sediment from adjacent beaches. They provide a habitat for
many spedes but also serve as a nursery ground for spedes, induding Atlantic Cod (Gadus morhua),
and attract commerdally important species such as European sea bass (Dicentrarchus labrax),
pollack (Pollachius pollachius) and conger eels (Conger conger) (Smale et al. 2013). Kelp forests also
provide raw goods in the form of consumable foods; in the UK, non-kelp seaweeds have been
consumed for more than 4000 years (Smale et al. 2013). An implication of the diversity found not
only within kelp forests but also around the Welsh coast is that carbon sequestration and secondary
production can be naturally high, although calculating an accurate estimate can be difficult given the

complexfoodwebsandtrophiclevels.
Given the high biodiversity assodated with the kelp forests, interaction with marine life is also

considered as part of the ecosystem services they provide. There has been a consensus that

interaction with marine life has considerable benefits for human health and wellbeing and has
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directly influenced cultural and economic activities for thousands of years; key recreational activities
associated with kelp forests include snorkelling, scuba diving, free diving, kayaking, wildlife watching

and angling.

Smale et al (2013) also highlighted that with emerging technologies and the increasing demand for
non-fossil fuel based energy production, kelp could be used as a potential source for biofuel givenits

concentration of polysaccharides which can be metabolized and converted to ethanol.

Kelp forests have been noted to be resilient to changes to biotic and abiotic factors, however, given
their habitat is coastal fringing habitats, they are subject to a number of threats and stressors
including impacts from climate change, such as increased sea level rise and increased incidences of
storminess, impacts at the land-sea interface such as pollution inddents or nutrient run-off and
harvesting and cultivation of either the kelp itself or the marine life it supports could affect the

community (Smale etal. 2013).

Fish

Dab (Limanda limanda), plaice (Pleuronectes platessa), solenette (Buglossidium luteum) and
common dragonet (Callionymus lyra) are the most abundant species within the Irish Sea, along with
large numbers of poor-cod (Trisopterus minutus), whiting (Merlangius merlangus) and sole (Solea

solea) (Marine Institute, 2007).

Larger spedies such as thornback ray (Raja clavata) and spotted ray (R. montagui) are thought to
have declined within the Welsh marine plan areas in recent years, whereas smaller species such as
cuckoo ray (Leucoraja naevus) and small-eyed ray (Raja microcellata) may have increased (Dulvey et
al., 2000; cited in UKMMAS 2010b). Small-eyed ray have also been observed in the Bristol Channel
(Ellis et al., 2005a; cited in UKMMAS 2010b). Angel Shark was historically caught in some parts of
the Irish sea but saw a large dedine in the 1970s, however, recently there have been sightings in
some of the areas where they were once caught. Basking sharks (Cetorhinus maximus) are sighted
each yearin the Irish Sea, and this protected species can be found in association with the fronts that
occur during the summer months (Sims et al., 2000; cited in UKMMAS 2010b). Common skate were
once regularly caught in Welsh waters but their numbers have dedined and, now, an occasional
common skate is caught by Welsh boats fishing in the Celtic Sea but the last record from North

Wales was a single fish in the early 1980s off Bardsey Island. Other pelagic sharks which occur in the
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area indude blue shark (Prionace glauca), tope shark (Galeorhinus galeus) and porbeagle (Lamna

nasus).

Given the proximity of the Welsh marine plan areas to the Atlantic Ocean, warm temperate and
subtropical pelagic fish species are relatively commonplace (Stebbing et al., 2002 cited in UKMMAS
2010b). Several southerly species have increased in frequency of occurrence and / or relative
abundance in recent years, induding John dory (Zeus faber), black seabream (Spondyliosoma
cantharus), anchovy (Engraulis encrasicholus) and boarfish (Capros aper) (Pinnegar et al., 2002 cited
in UKMMAS 2010b). Triggerfish (Balistes capriscus) experienced a dramaticincrease in abundance in
the region and this species has continued to be relatively abundant along Welsh coasts. Some
southerly species have, however, decreased in abundance during the second half of the 20th
century. Red seabream (Pagellus bogaraveo) were historically common but few were recorded

duringsurveysinthe later 1980s and 1990s (UKMMAS 2010b).

The inshore grounds are generally sandy with flatfish, tub gumard (Trigla lucerna) and sand gobies
(Pomatoschistus minutus) all abundant. Inshore sandbanks along the Welsh coast have been
identified as possessing a distinctive community typified by low species diversity and shared
indicator species such as lesser weeverfish (Echiichthys vipera) (see Kaiser et al., 2004; cited in

UKMMAS 2010b).

Further offshore, the grounds become coarser and spotted ray (Raja montagui), cuckoo ray
(Leucoraja naevus), lesser-spotted dogfish (Scyliorhinus canicula), red gumard (Chelidonichthys

cuculus) and thickback sole (Microchirus variegatus) dominate the fish assemblage.

Carmarthen Bay, an extensive sandy area between Pembrokeshire and the Gower Peninsula, is an
important nursery ground for flatfish and the sandbanks within this are characterised by sand sole
(Solea lascaris) and lesser/greater sandeels (Ammodytes tobianus/ Hyperoplus lanceolatus)
(UKMMAS 2010b). Spurdog (Squalus acanthias), Herring (Clupea harengus), Cod (Gadus morhua),
Whiting (Merlangius merlangus), Sandeels (Ammodytidae) and sole (Solea solea) have nursery
grounds off the North Wales coast, Liverpool Bay and northern Irish Sea with plaice (Pleuronectes
platessa) nursery grounds off north Wales and the central parts of the northern Irish Sea (Ellis et al.
2012). Sole and plaice spawning grounds are mainly in the shallow waters of the eastem Irish Sea
and Cardigan Bay; herring larvae have been taken in the Irish Sea (including off North Wales)

ichthyoplankton surveys; cod and whiting eggs predominate off North Wales and larvae off South
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Wales; eggs and larvae of sandeels and ling (Molva molva) predominate in the waters off North and

South Wales (Ellisetal. 2012).

The Severn Estuary and Bristol Channel support one of the most diverse fish assemblages in the UK
(UKMMAS 2010b). More than 110 species of fish have been recorded, however, fewer than 10
spedes make up 90% of all the fish in the samples (Bird, 2008; cited in UKMMAS 2010b), consisting
of both fully marine and predominantly estuarine species. Migratory fish found include sea lamprey
(Petromyzon marinus), river lamprey (Lampetra fluviatilis), salmon (Salmo salar), European eel
(Anguilla anguilla), twaite shad (Alosa fallax) and allis shad (Alosa alosa). Many marine fish use the
Bristol Channel and Severn Estuary as a nursery ground and show sequential seasonal changes in

abundance (Bird, 2008; cited in UKMMAS 2010b).

Southerly species such as Trigger fish which were seen in large numbers in the 1960s and 1970s but
declined in the late 1970s / early 1980s are now increasing in numbers again. The large Black
seabream which were regularly caught in the early 1970s by anglers decreased in size and numbers

inthe early 1980s but seemto be increasinginsize and numbers again recently.

The MSFD initial assessment (HM Govemment 2012) highlights that all parts of the marine fish
community have been impacted by human activities, most notably through the direct extraction by
commerdal fishing. There has been a substantial increase in the number of fish stocks that are
harvested sustainably over the period 2000-2011 but there is some way to go before the majority of

commercial fish stocks are at safe levels.

There are particular concerns over the populations of several fish specdes that remain severely
depleted with respect to the population sizes that are known to have existed 50 or 100 years ago.
These indude many deep-water fish spedes — sharks, rays and skates — as well as diadromous fish
spedes, such as the European eel and salmon, which move between fresh and salt water during
their life cycle (MMO 2013a). Many of these species have been recognised as threatened under

international conventions and listed in need of protection underlegislation.

Spedes of conservation interest in the area indude shad Alosa spp., lampreys and common skate
(Dipturus batis). Many of the rivers in the area are also important for European eel (A. anguilla) and
Atlantic salmon (S. salar). Salmon populations in most Welsh rivers have experienced some

improvement over the past ten years, although many still ‘fail’ to meet stated conservation limits or
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show ‘uncertain’ signs of recovery. Although salmon have been returning strongly to some
historically polluted rivers there is concern about chronic environmental degradation in others,
mainly in rural areas, caused by changing land use practices, especially agriculture and forestry. The
relative importance of these effects varies around the principality, but dusters of high pesticide
levels have been found in some Welsh upland streams, and acidification still occurs in northern

Wales (UKMMAS 2010c).

Of the 22 Welsh rivers monitored, the Conwy is the only one that has been deemed to have ‘passed’
stated salmon conservation limits (UKMMAS 2010b). There have, however been reductions in the
abundance of some species, for example whiting (M. merlangus), hake (Merluccius bilinearis) and
lumpsucker (Cyclopterus lumpus) and this reflects depleted populations in the wider Celtic Sea, as

indicated by fisheries stock assessments (UKMMAS 2010b).

In contrast to declining fish stocks, there have also been improvements noted in fish communities in
estuaries as a result of improved water quality (reduction in industrial activity), climate change
(increasing water temperature), increased freshwater discharge and reduced fish mortality as a
result of power station dosures. Additional pressures on fish include the removal of non-target fish
(predators, prey or competitors) and the physical impacts of fishing gear on essential habitats (MMO
2013a). Although, records from anglers have shown that the flounder in estuaries in Wales have

seenareductionintheirnumbersandsize.

Marine Mammals and Turtles

Welsh waters are home to both seals and cetaceans (whales, dolphins and porpoises). Twenty
spedes of marine mammal (18 species of cetacean and 2 species of seal) have been recorded in
Welsh waters since 1990 (Baines and Evans 2012). Of these, the five regular and relatively common
cetacean specdies occurring in Welsh waters are the bottlenose dolphin (Tursiops truncatus), Risso’s
dolphin (Grampus griseus), short-beaked common dolphin (Delphinus delphis), harbour porpoise
(Phocoena phocoena) and minke whale (Balaenoptera acutorostrata). Rare sightings and strandings
of other cetaceans such as long-finned pilot whale (Globicephala melas), fin whale (Balaenoptera
physalus) and killer whale (Orcinus orca) have been recorded, although these remain scarce (Reid et

al. 2003; Bainesand Evans 2012).

Most cetaceans found in Welsh waters are part of much larger and more widespread populations,

and they are highly mobile spedes. In order to ensure the best possible conservational outcomes for
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these mobile species, work has been undertaken at both an international level (ICES Working Group
on Marine Mammal Ecology) and national level (Inter-Agency Marine Mammal Working Group,
comprising NRW, JNCC, Natural England and Scottish Natural Heritage) to define Management Units
(MUs) for different species. These management units are based on current understanding of
biological populations and any ecological differentiation within these populations, with boundaries
defined politically (i.e. between different countries) or defined as a result of human activities.
Therefore, while using best knowledge to define units using biological information, there are some
artificial divisions of biological populations (Inter-Agency Marine Mammal Working Group 2013).
For the six most common speciesin Welsh waters, management units have been defined as follows:
e Harbour porpoise —part of the Celticand Irish Seas MU.
e Bottlenose dolphin - part of two MUs; the Irish Seaand the Channel and south west England.
e Common dolphin — part of the sole MU comprising all UK waters and encompassing all North
Seawaters, including other countries.
e Risso’s dolphin — part of the sole MU comprising all UK waters and encompassing all North
Seawaters, including othercountries.
o  Minke whale — part of the sole MU comprising all UK waters and encompassing all North Sea
waters, including other countries.

e Grey Seal- part of the West England and Wales MU

Charting Progress 2 concluded that the status of the five most abundant cetacean species in UK
waters (harbour porpoise, bottlenose dolphin, white-beaked dolphin, fin whale and minke whale)
was favourable (noting that the assessment for Welsh SACs has not yet taken place), taking into
account the 2007 UK Favourable Conservation Status (FCS) assessments under the EU Habitats
Directive (UKMMAS 2010b; JNCC 2013). The status of other species was either unknown or the

species were considered rare orvagrant (JNCC2007).

The grey seal (Halichoerus grypus) and the common (also called harbour) seal (Phoca vitulina) are
the two resident seal spedies in the UK. The majority of the UK seal populations are located in
Scotland but haul out sites (both breeding and non-breeding) exist for grey seals along the whole of
the Welsh coastline. Important breeding sites of grey seals occur on Ramsey Island, Skomer Island,
along the North Pembrokeshire mainland coast, the Liyn Peninsula and the North Wales coastline,
including Bardsey Island and Anglesey (Figure 21). However, much of the information concerning
breeding sites gathered elsewhere in the UK is by aerial surveys, which is problematic in Wales as

more than half the seals here are bom in cryptic habitats such as sea caves and are not seen by
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aerial techniques; difficult ground counts are therefore required (Westcott and Stringell 2003; 2004;
Strong et al. 2006; Boyle 2012; Stringell et al. 2013). Grey seal pup production in Wales is estimated
at 1,650 and the UK population trend is thought to be increasing (SCOS 2013). Management Units
have been defined for both the grey (south and west England and Wales) and common seal (west
England and Wales) (Inter-Agency Marine Mammal Working Group 2013). There are no major

harbourseal haul out sites (breeding or non-breeding) inthe Welsh marine plan areas (SCOS 2013).

The leatherback turtle (Dermochelys coriacea) is the only marine turtle species that is believed to
undertake deliberate seasonal migratory movement to UK waters to feed on gelatinous zooplankton
prey (such as the jellyfish Rhizostoma octopus). While sightings for this species are relatively rare
around the UK, there does appear to be hotspots for sightings in Wales (particularly off Carmarthen
Bay and Tremadoc Bay) possibly related to jellyfish aggregations (Houghton et al. 2006). Three other
spedes of turtle (loggerhead (n=123), Kemp’s ridley (n=28) and green (n=>5) turtles) have occasionally
been recorded in UK waters since 1910 (Witt et al. 2007b). In 2013 only one Kemp's ridley, three
loggerhead, 21 leatherback and five unidentified turtle species were reported (Penrose and Gander
2014). Sea surface temperature and surface currents are likely to influence these sightings, but
there are also possible links to nesting and hatching success (University of Wales Swansea and

University College Cork 2006; Witt et al. 2007a; 2007b; UKMMAS 2010c).

In general, and not spedcific to Welsh waters, fishing activities are identified as a key pressure on
marine mammal populations through removal of prey specdes, damage to the habitat that the prey
depends upon and bycatch. Bycatch and entanglement in fishing gear are a large anthropogenic
cause of cetacean and seal mortality in UK waters (UKMMAS 2010b). Marine mammals are also
vulnerable to underwater noise, pollution and dimate change. Sources of anthropogenic noise
include shipping, sonar, seismic exploration, wind farm construction and acoustic deterrent (ADDs,
also known as pingers) or harassment devices (AHDs, including seal scarers) (Nowacek et al. 2007).
Currently, noise from wind farm construction (pile-driving) is a major concern and the expansion of
the renewable energy industry is of concern as it will likely increase construction noise disturbance
throughout Welsh and UK waters (currently no Round 3 wind farms are being developed in the
Welsh waters, however, the development of a greater number of smaller wind farms could also be a
cause for concem with regards to underwater noise). Assocated with this expansion is the
possibility of an increased risk of collision with vessels and adverse interactions with wave and tidal
devices (UKMMAS 2010b). The cumulative impact of pressuresis also of concern and may affect the

long-term viability of some species (HM Government 2012).
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Figure 21 Grey Seal breeding grounds in Welsh waters
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Marine Birds
Large numbers of sea and water birds are present in Welsh waters all year round, with others being

seasonal visitors, for breeding or over-wintering.

Most seabirds spend the majority of their lives at sea, but some stay in inshore waters (such as
Terns, Gulls, Great Cormorant and European Shag) and others venture much further offshore and
beyond the shelf-break, even during the breeding season. Waterbirds occur in large aggregations
where food is abundant (such as in and around estuaries), with most internationally important

aggregations occurring during spring and autumn migrations orduring winter.

Important areas for seabirds and waterbirds occur within and adjacent to the Welsh marine plan
areas, with 6 sites designated as Special Protection Areas (SPAs) under the Birds Directive for which
seabirds and waterbirds are qualifying features. Two of these SPAs which fall within the Welsh
marine plan areas are wholly marine: Carmarthen Bay SPA, classified for its internationally important
wintering population of Common Scoter (Melanitta nigra), and Liverpool Bay SPA, classified for
internationally important wintering populations of Common Scoter and Red-throated Diver (Gavia
stellata). Within the Welsh marine plan areas, there are four SPAs for the protection of two of these
spedies: Liverpool Bay SPA for Red-throated Diver, and Burry Inlet SPA, Sevem Estuary SPA and the
Dee Estuary SPA for Common Shelduck.

Within Welsh waters, Common Scoter are found in large flocks in embayed areas in winter and
spring. The islands around Pembrokeshire, in particular, hold large colonies of Manx Shearwater
(Puffinus puffinus), Puffins (Fratercula arctica), particularly in the breeding season, and Gannet
(Morus bassanus). Guillemot (Uria aalge) and Razorbill (Alca torda) are seen throughout the year,
but are most numerous during the breeding season (Figure 22). Common Tems (Stema hirundo) are
common in the summer whilst Gulls (Laridae) and Kittiwake (Rissa tridactyla) are common

throughoutthe year(Stone etal. 1995).
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Figure 22 Important bird areas in Welsh waters
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Numbers of seabirds breeding in the UK as a whole increased from around 4.5 million in the late
1960s to 7 million by the end of the 1990s (this was as a result of increased protection from hunting
and persecution in the UK and overseas). Recent downward trends in breeding success of seabirds
in the northern Celtic Seas are of concern (MMO 2013a). Pressures such as climate change, fishing
activity (on prey species) and the introduction of non-indigenous mammal species (such as North
American mink, near breeding colonies), have caused substantial declines in bird numbers in both
inshore and offshore seabirds (MMO 2013a). On Skomer, Skokholm and Middleholm island
managers, visitors and boat owners / operators work to Island Management Plans to deal with the
threat of reintroduction of rats and other ground predators (e.g. feral cats) to ensure that the islands
remain rat free. Of those waterbird spedes that breed in internationally important numbers in the
UK, only five predominantly forage in the marine environment during the breeding season (Red-
throated Diver, Common Shelduck (Tadorna tadorna), Common Eider (Somateria mollissima), Ringed

Plover (Charadrius hiaticula) and Pied Avocet (Recurvirostra avosetta) (MMO 2013a).

Invasive non-native species

Invasive non-native species are described as ‘organisms introduced by man into places outside of
their natural range of distribution, where they become established and disperse, generating a
negative impact on the local ecosystem and species’ (IUCN 2011). The ecological impacts of such
‘biological invasions’ are considered to be the second largest threat to biodiversity worldwide, after
habitat loss and destruction. In the last few decades marine and freshwater systems have suffered

greatly frominvasive species as aresult of increased global shipping (Carlton and Geller 1993).

There are currently considered to be 16 species of non-native marine plants and 32 species of
animals recorded on Welsh coasts (Oakley Intertidal 2009). Natural Resources Wales maintains
comprehensive records and GIS layers of invasive non-native species for Wales. A number of these

are describedinTable 7.

In addition, non-native mammalian predators, e.g. American mink (Mustela vison) can impact on
seabirds through depredation of seabird eggs, chicks and adults leading to reductions in breeding
success, breeding numbers and eventual extinction of whole colonies. Impacts are greatest on
species that nest on the ground or in burrows since they are less able to avoid predation by nesting

inlocations thatare inaccessible to mammals (UKMMAS 2010b).
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Table 7 Selected non-native species present within the Welsh marine plan areas

fornicata)

edulis and has been known to displace mussel
beds.

Species Characteristics Distribution
American slipper Competes for food and space with other filter- | Present along the Welsh
limpet (Crepidula feeding species, such as native oysters, Ostrea | coast from the Severn

Estuary to Cardigan Bay

Barnacle (E/minius
modestus)

Competes with other shallow water barnacles
for space as it is able to settle at higher levels of
the shore as well as deeper into subtidal levels
than other barnacles.

Distributed around most

Welsh coasts

Pacific oyster
(Crassostrea gigas)

Forms dense aggregations,
species and altering habitats.

excluding other

Recorded along the Welsh
coastline, originating in
Conwy, North Wales (JNCC)

Chinese mitten crab
(Eriocheir sinensis)

Impacts native species through predation of
invertebrate species and the eggs of fish, and
competition for space. Also burrows into river
banks, increasing erosion and river turbidity, and
causing bank collapse.

River Dee in North Wales

Leathery sea squirt
(Styela clava)

A large organism that can achieve high densities
and cause fouling to ships.

Recorded in marinas and
shallow artificial structures
along the Welsh coastline

Sea squirt Colonies can overgrow and displace other sessile | Well established in harbours
(Botrylloides fauna and occupy substantial space. and marinas along the south
violaceus) coast of England, and in
Milford Haven (Wales)
Wireweed Out-competes native species of seaweeds and | Distributed along the Welsh
(Sargassum seagrasses forming dense assemblages and | coastline from Swansea Bay
muticum) potentially altering community structure. round to East Anglesey
Green sea fingers Out-competes native species of seaweeds and | Established in Wales
(Codium fragile can become the dominant canopy species,
subspecies potentially altering community structure.
tomentosoides)

(Source: GB Non-Native Species Strategy Secretariat website (GBNNSS 2014))

Trends and historical changes in the Marine Environment of Wales

A report to WWF Wales (Gubbay 2009) uses selective examples from the literature over a 200 year

period to describe high level trends in the state of marine wildlife and habitats. Gubbay (2009)

concludes that inconsistencies in data and its interpretation within the historic records reviewed

creates constraints which makes it difficult to determine what changes may have taken place and to

be precise about the scale of such changes in the abundance, distribution, extent and population

structure of species and habitats found today compared to those of several centuries ago. However,

despite these constraints it is possible to see that changes have occurred and that in some cases

these are significant. Table 8 is taken from Gubbay (2009) and provides an overview of the changes

and contributing factors forthe selective species and habitats listed.
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Table 8 Trends in marine wildlife and habitats (from Gubbay (2009))

Species / Geographic | Abundance | Notes

Habitat range/extent

Oysters J J Over exploitation and disease in the late 1800s led to
the decline. This is despite cultivation and import from
elsewhere

Cockles Similar? Variable Changes in harvesting methods have enabled much
larger quantities to be collected in recent decades.
Large die off in some areas in the last few years with
the reasons under investigation.

Edible mussel Large ™ Most of the mussel industry now supported by ‘laid’

artificially beds taking seed mussel from the wild
laid beds

Herring N2 N% Variable but by the mid-20t century over exploitation
and economic factors led to the demise of the fishery.

Skates & rays J J Taken in directed fisheries and bycatch. Common
Skate commercially extinct in the Irish Sea.

Sturgeon N J Habitat damage especially the obstruction of
migration routes and pollution of lower river reaches
probably the major factor.

Basking shark Similar? Similar? Continues to be an occasional visitor to waters around
Wales

Sharks ? ? Catch records grouped. Difficult to assess for any
single species

Cetaceans Similar? J? Anecdotal reports suggest harbour porpoise were
much more common. Changes in prey species as well
as incidental damage in some types of fishing gears
are believed to have affected their status.

Crustaceans Similar? ? Large catches but with no catch/effort data difficult to
determine

Oysters - N N Former oyster beds no longer present

Mumbles

Crustaceans - ? ? No data but anecdotal reports of significantly lower

Bardsey numbers

Seabirds - ™ ™ On Grassholm a dramatic increase

gannets

Seabirds - N N On Grassholm a decrease possibly due to habitat

puffins damage caused by the extensive burrowing by the
birds. On Puffin Island a decrease brought on by the
accidental introduction of rats to the island

Subtidal ? J? Large numbers of shells dredged up from some

habitats - locations. Some beds know to have been lost but full

modiolus extent difficult to determine

Subtidal Significant changes thought to reflect natural

habitats - red variability and significant single events such as cold

wharf bay weather, plankton blooms.

Intertidal NE Large area of estuarine mudflats lost following

habitats - Porth construction of the cob

Maddog

Intertidal N Significant changes in many of the smaller channels

habitats - (marinas, enclosure). Construction out into the

Milford Haven channel

Key: { decrease; 1 increase.
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The Skomer monitoring reports (see https://naturalresources.wales/conservation-biodiversity-and-

wildlife/find-protected-areas-of-land-and-seas/skomer-marine-conservation-zone/?lang=en) also

containrelevantevidence on species and habitattrends.

4.2.5 The future

Geodiversity

The primary implications for geodiversity around the Welsh coast in the future are seabed
development (e.g. aggregate dredging), new infrastructure development (e.g. offshore wind farms
and tidal barrages/lagoons), flood defences and climate change, although apart from major
estuarine barrages, none of these developments are likely to have the potential to affect coastal

processes beyondthe local scale.

The MPS states that ‘a secure, sustainable and affordable supply of energy is of central importance
to the economic and social well-being of the UK’. The marine environment is therefore expected to
make an increasingly major contribution to the provision of the UK’s energy supply and distribution
in the future. This includes a growing contribution from renewable energy, predominantly through
offshore wind farms and tidal power. Such future seabed and infrastructure development has the
potential to significantly alter the hydrodynamic (i.e. tides, currents and waves) and sediment (i.e.
transport and morphology) regimes within both estuarine and coastal environments around the
Welsh coastline; which may inherently have an additional impact on other receptors, i.e. marine
ecology. As such, any future marine developments will need to be appropriately considered, with
any impacts to the physical environment minimised and appropriately mitigated in order to achieve

sustainable development.

Changes to mean sea level (i.e. sea level rise) and the wave climate are key factors that might occur
as a result of climate change. The primary source of climate change information is the UK Climate
Change Impacts Programme (UKCIP) and the most recent predictions are from UKCPQ9 (Lowe et al.
2009). UKCPO09 projections up to 2100 for a medium emissions scenario (95%ile) suggest that
relative sea level (RSL) could rise by around 0.6 m along the Welsh coastline (with some spatial
variability from north to south). A general increase in RSL may result in a number of effects, such as,
displacing the high water mark towards the coast and enabling wave energy to move further
towards the coast; thus exposing the shoreline to greater periods of wave and tidal energy, and
increasing the potential for coastal erosion. UKCPQ9 also includes projections of the likely future

wave climate. Over the 215t century, climate changes may influence the frequency and magnitude of
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storms as well as their direction. Along the Bristol Channel, for example, mean winter and summer
significant wave heights are projected to increase by up to approximately 0.3 m by 2100. Whilst this
increase is relatively insignificant when compared with the general inter-annual variability in present
day wave conditions, such increases may lead to increased coastal erosion in more sheltered

environments (i.e. shallow embayments)around the Welsh coast.

It should be noted, that, as with any modelling, there are uncertainties with the UKCPQ9 projections
arising from three princdple causes: natural climate variability; modelling uncertainty i.e. we do not
have a complete understanding of the Earth system processes and their imperfect representation in
climate models; and uncertainty over levels of future greenhouse gas emissions. UKCP09
projections have, however, attempted to quantify these uncertainties by using probabilistic climate
change projections whereby the projections of future change in climate (relative to a baseline
period) assign probability levels to different climate change outcomes (more information can be

foundinthe UKCPQ9 Briefing Report at: http://ukclimateprojections.metoffice.gov.uk/22530).

Sea level changes are not consistent across Wales because of isostatic rebound (Welsh Government
2011c). While the north Wales coastline shows little movement, Cardigan Bay s sinking by about 0.4
mm/year. The south Wales coastline is sinking by approximately 0.5 mm/year around St. Brides Bay
to about 0.8 mm/year around Newport. This means that around Newport, for example, relative sea

levelsare currently increasing by about4 mm/year.

Although climate change is a major contributor when considering the future status of the
geodiversity of the marine environment, it should be noted that decisions made as part of the wider
planning process could also potentially impact marine habitats and spedes (for example their extent,
distribution and / or their condition) and as such would need to be assessed in an appropriate

mannersuch as EIA or HRA (see section 1.5.2 and 4.2)

Marine ecology and biodiversity

The future status of marine ecology and biodiversity features over the next 20 years is difficult to
predict given the wide range of pressures on them and our lack of knowledge on the interactions
between specdies and habitats. The implementation of the MSFD alongside, for example, the
Habitats Directive, Birds Directive and Common Fisheries Policy will seek to ensure that the GES
indicators relating to marine ecology and biodiversity are achieved. Delivery of these objectives,

however, will be dependent on an improved understanding of the interactions between human use
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and marine biodiversity. However, despite the introduction of any new management measures,
changes are still predicted to occur. Climate change is likely to impact all aspects of marine ecology
and biodiversity through sealevelrise, increased seatemperatures and ocean acidification including:

e Habitatloss;

e Changesinbenthiccommunity structure;

e Changesin plankton biodiversity and overall biomass;

e Changes to fish distribution, timing of migration and reproduction, recruitment and growth

rates;
e Indirectchangesto preyabundance and distribution for marine mammals and birds; and

e Increasingthe geographicrange of non-nativespecies.

In addition, future changes to marine ecology and biodiversity are dosely linked to the ongoing and

future anthropogenicactivities described in section 4.2 of this report.

Marine Protected Areas

The 125 MPAs in Wales make a significant contribution to an ecologically coherent network. It is
recognised that Wales needs to strengthen its SPA contribution to the network which includes
looking at inshore aggregations of non-breeding waterbirds and offshore seabird aggregations. This
work is being considered from a UK perspective to ensure all suitable territories for seabirds are
identified. The species being considered as part of this work include the Manx shearwater, Red-
throated diver, Arctic tern, Sandwich tern and Little tern. Wales, working with the rest of the UK, is
undertaking a stock take of existing and planned MPAs to inform our understanding of the network
around the UK. The Welsh Government will use the outcome of this work to determine whether

thereisa needforany additional MPAsin Wales.
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4.3 Historic Environment

4.3.1 Overview and background

The Marine Policy Statement (MPS) highlights the importance of the historic environment as an
asset of social, economic and environmental value, not only for its cultural value, but as ‘a powerful
driver for economic growth, attracting investment and tourism and sustaining enjoyable and
successful places in which to live and work." In addition, the MPS states that the UK Administrations
shared view is that ‘heritage assets should be enjoyed for the quality of life they bring to this and
future generations, and should be conserved through marine planning in a manner appropriate and

proportionate to their significance’ (Welsh Office 1996; Welsh Government 2014b).

The historic environment from a marine planning perspective has been defined by the MPS as
comprising ‘all aspects of the environment resulting from the interaction between people and places
through time, including all surviving physical remains of past human activity, whether visible, buried
or submerged'. It also defined ‘heritage assets’ as elements of the historic environment including:
buildings, monuments, sites or landscapes that have been positively identified as holding a degree of

historical ‘significance’.

The MPS document also outlines that the coastal / intertidal zones and inshore / offshore waters

may include designated heritage assets such as:
e Scheduled Ancient Monuments (designated under the Ancient Monuments and
Archaeological Areas Act 1979);
e Protected Wreck Sites (designated underthe Protection of Wrecks Act 1979);
o Sitesdesignated underthe Protection of Military Remains Act 1986; and

e Sitesdesignated as World Heritage Sites (these are non-statutory designations).

They may also indude listed buildings and conservation areas under the Planning (Listed Buildings
and Conservation Areas) Act 1990 and registered parks, gardens and landscapes of special historic

interest.
The archaeological remains are finite and non-renewable and in many cases, particularly in the

coastal, intertidal and marine zone, are highly fragile and vulnerable to damage and destruction.

The assetsvary in state of preservation and appeal tothe public.
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In addition to the ‘risk’ factors to designated heritage assets associated with offshore development,
erosion, and climate change, there is also a concern that many recorded heritage assets that are not
currently designated as a scheduled ancient monument or protected wreck site, may be of greater
or equivalent archaeological significance to those that have been designated (MMO 2013b). This
lack of a designation may be as a result of one or more of several factors such as the lack of
understanding, lack of research or simply not appredating the significance. This becomes
particularly pertinent with submerged sites where designation can be resource intensive. However,
these very sites and their setting is an important consideration in the protection and planning

process.

4.3.2 Key issues for Marine Planning (Historic Environment)

The potential future issues that will arise in relation to the protection of heritage assets are likely to
include the effects of new infrastructure development or activities on existing coastal, intertidal, and
marine heritage assets and the wider historic marine environment. Furthermore, the effects of
increased footfall on the coastal historic environment and heritage assets may contribute to the
damage of these sites and, in turn, the tourist economy. As stated, the effects of coastal erosion and
damage caused by the sea to heritage assets, both positive (in uncovering) and negative (in

abrasion) are also a consideration.

The MPS states that development and implementation of marine plans should take into account the
available evidence in relation to the significance of any heritage assets (or the potential for such
heritage assets to be discovered) and consider how they are managed. The said evidence would be
available from regulators and advisors, induding Cadw, the Royal Commission on the Ancient and
Historical Monuments of Wales and the local planning authority’s archaeological advisors, which
includes the four regional Archaeological Trusts. Marine plans should also take into account the
historic character of the plan areas, with particular attention paid to the landscapes and groupings of
assets that give a distinctive identity. This highlights the importance of assessing the ‘setting’ and

unigueness of each heritage asset when assigning ‘significance’ values.

The effects of renewable energy development and cable landfalls on the historic environment and its
tourism / visitor attractions are also a concern for the future as this industry expands. A recent
guidance document produced by English Heritage (Firth 2013) in conjunction with Historic Scotland
and Cadw aims to provide an introduction to the issues involved in wave and tidal energy and

presents guidance on specific planning issues associated with the historic environment. It is
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important that particular consideration is given to developments that might affect the historic

environmentand to ensure that adequate mitigationis putin place.

4.3.3 Current policy (Historic Environment)
The organisations involved in the Welsh national marine planning process, from the perspective of
both assessing and protecting the marine / coastal historicenvironment, are:

e Cadw (the Welsh Govemment’s historic environment service which works to conserve and
protect the historicenvironmentand to promote regeneration through heritage);

e The Royal Commission on the Ancient and Historical Monuments of Wales (an investigation
body and national archive for the historic environment of Wales; its primary remit is to
ensure that Wales's archaeological, built and maritime heritage is authoritatively recorded,
to promote the understanding and appredation of this heritage nationally and
internationally);

e The four Welsh Archaeological Trusts (Dyfed, Glamorgan and Gwent, Gwynedd, and Clwyd-
Powys provide a regional archaeological service across Wales and are charged with the
protection, investigation and recording and promotion of the historic environment of Wales
and provide archaeological advice); and

o Natural Resources Wales (NRW) (responsible for identifying, recording and monitoring the
character, qualities and distinct identity of historic and cultural landscapes across Wales and

determining applications for marine consents).

Currently, the existing working framework of statutory and non-statutory functions in relation to
marine planning, involves heritage protection being administered by Cadw, practical heritage
management undertaken, generally, by the Welsh Archaeological Trusts (on behalf of the relevant
local planning authority) with the Royal Commission providing a curatorial role (managing the
National Monuments Record). Heritage protection decisions which indude the scheduling of
monuments of national importance, listing of buildings of special architectural or historic interest,
registration of parks, gardens and landscapes, and the designation of wreck sites are all taken by

Cadw.
There are four tiers of legislation concerned with the protection of the historic environment in the

Welsh coastal, intertidal and marine zones. These comprise International policy, European policy,

UK/Welsh national policy and local policy.
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International Policy and Guidance

UNESCO Convention on the Protection of the Underwater Cultural Heritage 2001

This is not currently ratified by the United Kingdom, but the Annex is accepted by the Government
as 'best practice’. The Convention advocates that ‘It is important to acknowledge the importance of
underwater cultural heritage as an integral part of the cultural heritage of humanity and a
particularly important element in the history of peoples, nations, and their relations with each other

concerning their common heritage’.

UNESCO World Heritage Site Status
World Heritage Sites are recognised under the UNESCO World Heritage Convention and are defined

as cultural and natural sites of outstanding universal value.

European Policy

European Convention on the Protection of the Archaeological Heritage (Valletta Convention) 1999.
The Convention advocates a responsible approach to management of the cultural heritage. The
Convention, which applies to European States, stipulates that the protection of the cultural heritage
(induding coastal and marine) must form an integrated component of the planning process from its

outset.

UK and National Policy and Guidance

As stated previously the UK Marine Policy Statement (HM Government 2011) provides the
framework for preparing Marine Plans and taking decisions affecting the marine environment. The
Secretary of State, Scottish Ministers, Welsh Ministers and the Department of the Environment in
Northern Ireland have jointly adopted the MPS. The MPS provides specific provisions for the historic
environment of coastal and offshore zones, e.g. that in developing and implementing Marine Plans,
the marine plan authority should take into account the available evidence, incduding information and
advice from the relevant regulator and advisors, in relation to the significance of any identified
heritage assets (or the potential for such assets to be discovered), and consider how they are

managed.

Heritage protection legislation covering coastal, intertidal and marine heritage assets and sites
currently comprises the following components:
e Ancient Monuments and Archaeological Areas Act 1979

e The Merchant Shipping Act 1995
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e Protection of Wrecks Act 1973
o The Protection of Military Remains Act 1986

e Planning(Listed Buildings and Conservation Areas) Act 1990

The Ancient Monuments and Archaeological Areas Act 1979 is applicable to monuments or
archaeological areas considered to be of national importance and can indude structures, buildings,
sites or vessels. The designation process for these sites is administered by Cadw. Any work directly
affecting a Scheduled Ancient Monument requires scheduled monument consent from the Welsh
Ministers, in practice, Cadw. Development controls regulated by the local planning authority must
also have regard to the impact of a development on the scheduled ancient monument and its

setting.

Merchant Shipping Act 1995 states that any wreck material which comes from UK territorial waters
(up to the high water mark) must by law be declared to the Receiver of Wreck (RoW) (Section 236 of
the Merchant Shipping Act 1995). ‘Wreck’ is defined within the Act as, ‘flotsam, jetsam, derelict and
lagan found in or on the shores of the sea or any tidal water'. It includes ships, aircraft and

hovercraft, parts of these, theircargoesand equipment.

Section 1 of the Protection of Wrecks Act 1973 enables the Welsh Ministers to protect wreck sites
within UK territorial waters from unauthorised interference if they are of historic, archaeological or
artistic importance. If a wreck or wreck material is encountered during development, which is
considered to be of historic, archaeological or artisticimportance, itis possible for such a site to be
designated in an emergency. The protection regulates activity on a site which may only be

undertaken with alicence that may be obtained from the Welsh Ministers (i.e. Cadw).

Protection of Military Remains Act 1986 makes it an offence to interfere with the wreckage of any
crashed, sunken or stranded military aircraft or designated vessel without a valid licence irrespective
of loss of life or whether the loss occurred during war or peacetime. All aircraft lost in military

service are automatically designated as Protected Places or a Controlled Site under this legislation.
Protected Places indude the remains of any aircraft which crashed while in military service or any

vessel designated (by name, not location) which sank or stranded in military service after 4" August

1914. Diving is not prohibited on an aircraft or vessel designated as a Protected Place. However, it
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is an offence to conduct unlicensed diving or salvage operations to tamper with, damage, remove or

unearth any remains orenterany hatch or otheropening.

Controlled Sites are specifically designated areas which encompass the remains of a military aircraft
or a vessel sunk or stranded in military service within the last two hundred years. Within the
controlled site it is an offence to tamper with, damage, move or unearth any remains, enter any
hatch or opening or conduct diving, salvage or excavation operations for the purposes of
investigating or recording the remains, unless authorised by licence. This effectively makes diving

operations prohibited on these sites without a specific licence. (https://www.gov.uk/wreck-and-

salvage-law).

Planning (Listed Buildings and Conservation Areas) Act 1990 is applicable to buildings considered to
be of special architectural or historic interest so that careful consideration is given to their special
interest within the development control process. The designation process for these sites is
administered by Cadw. Conservation areas are designated by local planning authorities for their

special architectural and historicinterest.

The Joint Nautical Archaeology Policy Committee (JNAPC) Code of Practice for Seabed Development.
The code, which was significantly revised in June 2006 (The Crown Estate 2006), offers guidance to
developers on issues such as risk management and legislative implications. The code also highlights
the responsibility of developers in protecting the UK’s maritime heritage. It states that ‘Due
consideration for archaeological remains must be given at the outset of any proposed marine

development. This can be both cost-effective and good for public relations’.

BMAPA and English Heritage guidance on ‘Marine aggregate dredging and the historic environment
— Assessing, evaluating, mitigating and monitoring the archaeological effects of marine aggregate
dredging was published in 2003, the ‘Protocol for reporting finds of archaeological interest’
followed in 2005 and the supporting ‘Annex to the Protocol Guidance on the use of the protocol for
reporting finds of archaeological interest in relation to aircraft crash sites at sea’ was published in
2008. Although focussed on an English setting, the principles that are established in all of these
documents are equally relevant to archaeological finds recovered in Welsh waters. All the

documents can be found at: http://www.wessexarch.co.uk/projects/marine /bmapa/docs.html.
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Planning Guidance (Wales): Planning Policy Chapter 5 - Conserving and Improving Natural Heritage
and the Coast, states that ‘the natural heritage of Wales is not confined to statutorily designated
sites but extends across all of Wales to urban areas, the countryside and the coast.” The guidance
promotes the conservation of landscape and biodiversity and ensures that designated sites are
properly protected and managed. The guidance should be taken into account early in both
development plan preparation and management with the consequences of climate change on
natural heritage a central part of this. Specifically in reference to the coastal zone, the Welsh
Government Integrated Coastal Zone Management’s (ICZM) main principles indude consideration

for the conservation of the natural and ‘historic’ environment.

Planning Guidance Wales: Planning Policy Chapter 6 - Conserving the Historic Environment (currently
being updated as part of work from Heritage Bill which will also see the development of a new
Technical Advice Note). This represents the Welsh Government land use planning policy concerning
the historic environment encompassing ‘World Heritage Sites, archaeology and ancient monuments,
historic and listed buildings, conservation areas and historic parks, gardens and landscapes’. This
policy has relevance to the marine historic environment as a whole and more specifically to heritage
assets situatedin the coastal zone such as historic buildings and scheduled ancient monuments. The
primary objectives are:

o To preserve or enhance the historic environment, while recognising any contribution to the
economy, civicpride and itsimportance to future generations.

e To protect archaeological remains, as a finite resource and part of the historical and cultural
identity of Wales, and valuable as such in addition to their significance to education, leisure
and the economy, in particulartourism.

e To ensure that the character of a historic building is safeguarded from alterations,
extensions or demolition that would compromise a building's special architectural and
historicinterest.

e To ensure conservation areas are protected or enhanced, while avoiding any unnecessary
detailed controls over businesses and residences.

Spedifically it advocates that ‘development plans should reflect national policies for the protection

and enhancement of sites of archaeological interest and their settings.’
Historic Environment Strategy for Wales (2006) sets out the role of the historic environment in order

to deliver social, economic and environmental benefits for Welsh communities and will lay

foundations for the Heritage Bill, due to be introduced in 2015. The historic environment is an
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important factor for Wales given that it supports over 30,000 jobs. The strategy aims to build and
develop the economic role the historic environment plays for Wales and also to maximise the
educational, trainingand leisure opportunities.

Welsh Office Guidance 60/96 'Planning and the Historic Environment: Archaeology’ sets out the
importance of archaeology and more spedifically, advice on the handling of archaeological mattersin
the planning process. It also emphasises the importance of considering the settings of sites of
archaeological interest as well as the protection and enhancement of such sites. It also states that
although archaeological remains are finite and non-renewable, ‘not all are of equal importance’.
This puts the onus on local planning authorities to base any development decisions on an

assessment of the archaeological remains of the area.

Welsh Office Guidance 61/96 ‘Planning and the Historic Environment: Historic Buildings and
Conservation Areas sets out a presumption in favour of the preservation of listed buildings and their

setting, and conservation areas. It provides practical guidance on managing change.

Local policy and Guidance
A Local Development Plan is produced by a local planning authority and provides the legal
framework for the development and use of land within its area. It provides the context for

determininglocal planning applications.

4.3.4 Current Status (Historic Environment)
The historic environment within Welsh coastal / intertidal zones and in inshore / offshore waters is
diverse, characterised by the following features in various settings (see also Figure 23).

e Shipwreck Sites, both designated protected wreck sites and war graves. The vast majority of
shipwreck sites are undesignated, but contribute to, and reflect, Wales’s position as a
maritime nation;

e Aircraftcrash sites;

e Ancient Monuments such as castles, abbeys, military structures, caves, and standing stones.
Some of these monuments are related, directly, to their coastal or intertidal location — for
example, scheduled hulks in the Dyfi estuary, designated fish weirs off Anglesey. Others
have less of a direct, overt link to the sea (for example, prehistoric funerary monuments) but
the sea now forms an integral part of their setting. In some instances, this was probably also

the case when the site was constructed;
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e Archaeological sites such as peat beds, prehistoric forests, fish traps, middens and other
settlementsite evidence;

e HistoricBuildings, inthe form of lighthouses, lifeboat stations, churches;

e World Heritage Sites essential settings and arcs of view;

e (Conservation Areas and Listed Buildings;

e Registered Parks, Gardens and Landscapes of Historic Interest in Wales such as Milford
Haven Waterway and Lleyn and Bardsey Island;

e LANDMAP HistoricLandscapes alongthe length of the coast in Wales;

e Heritage Coast along 14 stretches of the Welsh coastline induding parts of Pembrokeshire

and Anglesey.

Shipwreck Sites

There are currently six shipwreck sites protected under the Protection of Wrecks Act 1973:

1. TheBronze Bell 4. TheSmalls
2. PwllFanog 5. Resurgam
3. Royal Yacht Mary 6. Diamond

Each designated wreck comprises a protected area, i.e. the Bronze Bell has a protected area of up to
300 m around the medieval shipwreck lying off the coast of Barmouth. Similarly, the Pwll Fanog
wreck site has a 150 m protection area, while the Royal Yacht Mary has a 100 m exclusion zone
around it. The protection order forbids any diving and interference such as filming, survey and
excavation within the protected area, unless a licence has been obtained from the Welsh Ministers,

in practice through, Cadw.

There are potentially over 300 sites relating to military aircraft downed at sea, the vast majority
dating from the World Wars. There are some 1400 known shipwreck sites, primarily dating from
18th century onwards. These include warships from the days of sail, large merchant sailing vessels
such as East Indiamen and those engaged in the 18" century slave trade, to a large variety of small
coastal traders which linked Welsh ports and transported goods such as slate and coal for which
Wales was particularly renowned. Many are popular tourist attractions and dive sites. Information
on wreck sites can be sourced from the Royal Commission on the Ancient and Historical Monuments

of Wales’s database, Coflein (RCAHMW 2014).
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Due to the history of military conflict around Welsh shores, some wrecks have the potential to be
protected as War Graves under the Protection of Military Remains Act 1986. Within Welsh waters,
currently there is one such designated wreck - HM Submarine H5 - sunk off the coast of Anglesey in
1918, during the First World War. It is designated under the act as a controlled site with a 300 m
exdusion zone stipulated. Its status as a controlled site means that it is an offence to tamper with,

damage, move or unearth any remains withoutalicence.

Ancient Monuments

This is a broad asset category and indudes at least 150 sites along the Welsh coast, many represent
defensive features such as medieval castles, fortifications, vessels, prehistoric burial chambers,
hillforts, cave sites and standing stones. These are protected under the Scheduled Ancient
Monuments and Archaeological Areas Act 1979 and have to be considered of national importance to
warrant designation. Any work directly affecting a Scheduled Ancdent Monument requires
scheduled monument consent from the Welsh Ministers, in practice, Cadw. Development controls
regulated by the local planning authority must also have regard to the impact of a development on
the scheduled ancient monument and its setting. The Welsh Government's land use planning policy
and circular guidance also make it clear that where nationally important archaeological remains,
whether scheduled or not, and their settings, are likely to be affected by development, there should
be a presumption in favour of their physical preservation in situ. Circular 61/96 explains that there
should be a presumption against proposals which would involve significant alteration or cause
damage, or which would have a significant impact on the setting of visible remains (Welsh Office

1996).

Archaeological Sites

Archaeological sites comprise the broadest heritage asset category, comprising a variety of
undesignated sites. This caninclude, butis not limited to, evidence of human settlement sites from
all periods such as peat beds, middens and hearths, as well as evidence of industry such as fishtraps
and salterns. Archaeological sites also encompass more recent WWI and WWII interests such as pill
boxes, gunnery emplacements and sunken vessels. Recent national initiatives such as ‘Britain from
Above’ and ‘Afordir’ have helped to highlight and record these heritage assets and pressures on the
coastal heritage. The Welsh Government’s policy indudes the preservation and protection of the
historic environment. Archaeology is a material consideration within planning policy and the impact

on archaeological interests needs to be considered within marine licensing.
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Figure 23 Heritage areas for the Welsh coast
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Historic Buildings

Historic buildings indude those structures that are of architectural and historic interest such as
lighthouses, piers, priories and bridges, located in the coastal zone. Nationally significant historic
buildings are listed as being of spedal architectural and historic interest under the Planning (Listed
Buildings and Conservation Areas) Act 1990. Buildings are listed in three grades which reflect their
relative importance at the national level. Grade Il (two) listed buildings represent those that are of
spedal interest which warrant every effort being made to preserve them; Grade II* (two star) listed
buildings are important buildings of more than spedal interest and Grade | (one) listed buildings are

exceptional. Grade land II* listed buildings represent the top 10% of all listed buildings in Wales.

Listed Building consent is required from the local planning authority before undertaking the
demolition, alteration or extension of a listed building in a way that affects its character as one of
spedal architectural or historic interest. Development controls regulated by the local planning
authority must also have regard to the impact of a development on the listed building and its
setting. The Welsh Government’s land use planning policy and guidance in circulars makes it clear
that as a matter of policy there should be a presumption in favour of the preservation of listed
buildings. The Welsh Government’s objective is to ensure that the character of a historic building is
safeguarded from alterations, extensions or demolition that would compromise a building’s special

architectural and historicinterest.

Register of Historic Parks, Gardens and Landscapes
There are 382 parks and gardens and 58 landscapes across Wales which are included on the Register

and may be a material consideration inthe determination of a planningapplication.

World Heritage Sites

There are three world heritage sitesin Wales, these include:
1. Castlesand Town Walls of Edward|in Gwynedd
2. Blaenavon Industrial Landscape and

3. Pontcysyllte Aqueductand Canal

The castles and town walls are situated on or near the coast. The Welsh Government’s policy

explains that World Heritage Sites are a material consideration to be taken into account by local

planning authorities in the determination of planning applications. Policies must reflect that World
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Heritage Sites have been inscribed because of their Outstanding Universal Value and both the sites

and theirsettings should be protected

LANDMAP Historic Landscape
Identifies historic land uses, patterns and features that are prominent and contribute to the overall
historic character of the present landscape, including character, quality and relative evaluation, and

covers coastal areas to the low water mark. See also seascape characterassessmentinsection4.4.

4.3.5 The future (Historic Environment)
The MPS advises that, in considering the significance of heritage assets and their ‘setting’, the
marine plan authority should take into account the nature of the interest in the asset and the value

it holds forfuture generations.

The primary pressures to the coastal, intertidal, and marine historic environment can be outlined
primarily as seabed development, new infrastructure development and human interference most
frequently in the form of visitors to the coastal, intertidal and marine zone heritage assets, as well as

the effects of climate change and erosion from natural processes on exposed heritage assets.

The relentless action of the sea is constantly altering the coastal strip; revealing, covering up and
sometimes destroying heritage assets and changing seascapes. Winter storms which scour the sand
from beaches have the potential to uncover palaeo-land surfaces, forests and shipwrecks. Buried
structures are revealed eroding from cliff edges. Climate change means that sea-levels will continue
to rise and extreme storm events are more likely. In many areas erosion will happen more quickly,

resultingin possibly dramaticchanges tothe Welsh coastline.

A number of recent initiatives provide important information on the character and value of the
historicenvironment which in turn have planningimplications. These include:
e ‘Historic Wales’, a map enabled portal for historic environment information

(http://jura.rcahms.gov.uk/NMW/start.jsp);

e Thecoastal heritage project ‘Afordir’ (http://www.ggat.org.uk/arfordir/);

e Britain from Above (http://www.britainfromabove.org.uk/) which maps the landscape

change usingaerial photographs;
e The West Coast Palaeolandscape Project which maps former land surfaces currently

submerged (http://www.coflein.gov.uk/en/catalogue/6424614/details/500/);
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e ‘Valuing the Welsh Historic Environment’ (National Trust 2010) which charts the economic
value of Wales’s heritage assets;
o |ANDMAP Historic Landscape & Cultural landscape GIS maps and surveys

(http://landmap.ccw.gov.uk/map/Map.aspx);

e Register of Historic landscapes — (https://data.gov.uk/dataset/the-registered-landscapes-of-

oustanding-historic-interest-in-wales-registered-landscapes-of-spe);

e Historic Landscape Characterisations for the Registered Historic Landscapes-

(http://cadw.wales.gov.uk/historicenvironment/protection/historiclandscapes/?lang=en).
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4.4 Seascape

4.4.1 Overview and background

The European Landscape Convention (ELC) defines landscape as ‘an area, as perceived by people,
whose character is the result of the action and interaction of natural and/or human factors’ (Council
of Europe 2000). The scope of the ELC includes the whole territory, i.e. including seascapes. The UK
Marine Policy Statement (MPS) further defines seascapes as ‘landscapes with views of the coast or
seas, and coasts and the adjacent marine environment with cultural, historical and archaeological
links with each other’ (HM Government 2011). Seascape character is made up of the physical
characteristics of hinterland, coast and sea plus a range of perceptual responses to the seascape as

well asvisual aspects (Scott et al. 2005).

The MPS highlights the importance of considering seascape when developing Marine Plans, noting
that marine plan authorities should consider at a strategic level visual, cultural, historical and
archaeological impacts not just for those coastal areas that are particularly important for seascape,
but for all coastal areas, liaising with terrestrial planning authorities as necessary. The existing
character and quality of seascape should be considered induding how highly it is valued and its
capacity to accommodate change spedcific to any development, noting that the effects of activities
and developments in the marine and coastal area on the seascape will vary on a case-by-case basis
according to the type of activity, its location and its setting. In addition, any wider social and
economic impacts of a development or activity on coastal landscapes and seascapes should be

considered (HMGovernment 2011).

It is important to understand the relationship between seascape assessment and the historic
environment, especially as the UK MPS spedcifically refers under ‘seascapes’ to ‘historic and
archaeological links'. Seascape, landscape, visual and historic environment are each considered as a
distinct specialism often with different chapters in Environmental Impact Assessments. A range of
influences affect seascape character, including the historic environment, so seascape character
assessments should draw on existing historic environment information that affects character at the
appropriate scale and level of detail being assessed. This would be in addition to drawing on the
outputs of other specialisms such as geology, coastal processes, recreation, coastal habitats and land
use. The ideal format of historic environment information to inform seascape character assessment
would be area-based rather than site or point based information. Both ‘historic seascape

characterisation” (HSC) and ‘paleoarchaeological landscape mapping’ distil information into area-
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based formats. Whilst there has been no HSC mapping in Wales to date, there has been some

paleoarchaeological mapping of the Bristol Channeland Liverpool Bay areas.

Over the last decade the scope of the concept of seascapes has broadened to encompass a wide
range of applications. This evolving recognition has developed in tandem with the evolution of
technical assessment methods. For example the identification of culturally defined spatial units
offers potential for further application, in relation to presenting socio-economic information. Work

to date has focussed on the coastal zone, where more complex land-seainteractions take place.

Approaches to recognising and working with seascapes are still evolving but the trend is towards
recognising seascapes through their character, a concept that has already become well established
over the last decade in recognising and working with landscapes. Character comprises aspects
related to the physical characteristics of coast and sea plus a range of cultural and perceptual
responses to the seascape, induding, in particular, visual aspects. In Wales, recent seascape
character assessments have focussed on working in partnership with coastal Protected Landscape
authorities. Almost 50% of Wales has been covered to date in this way, with study areas running out
to the 12 nm line. This work has been locally detailed and has been focussed on the needs of coastal
terrestrial planning where the seascape forms an important aspect of their setting. Noting the
coastline (whether at high water mark (Snowdonia National Park) or the low water mark
(Pembrokeshire Coast National Park)) forms the limit of their jurisdiction, the focus has been to
better understand land-sea interactions in respect of cultural benefits. In simple terms, seascapes
form important settings for coastal landscapes. Resulting assessments have been coastline-centric
in their level of detail. A suite of National Marine Character Areas have been identified, which
reflect the unique combinations of natural, cultural and perceptual influencesin different areas. The
Marine Character Area (MCA) forms a useful basis within which to structure further engagement
with coastal communities and stakeholders to provide more detailed information to inform both
marine planning, coastal terrestrial planning and decision-making. In some parts of Wales, coastal
terrestrial planning authorities have commissioned more detailed, local-scale studies that
additionally consider seascape sensitivity, cultural benefits and forces for change. With time, future
studies may add to this understanding, to provide a richer evidence base on which developers,

plannersand managers can draw.
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4.4.2 Key issues for Marine Planning (Seascape)

Seascape and character assessments represent an objective and impartial way to build an evidence
base. It reflects the relationship between people and place and the interaction of the natural and
cultural components of the environment. The nature of people’s experiences, preferences and the
value placed on seascape will vary from person to person. A challenge for marine planning will be
incorporating varying personal values which people assign to a place into the planning process.
However, the Seascape Character Assessment methods and Seascape Assessment for Wales (see
below) pioneered by the Countryside Council for Wales and continued by Natural Resources Wales

provides astrongbasis for meetingthis challenge inthe WNMP.

At a strategic level, marine planning has a role to play in guiding development and, therefore, will
need to take account of potential impacts of different activities and developments upon Welsh

seascapes.

The existing seascape character assessments in Wales, have been very detailed and designed for
local planning needs. However, the WNMP may require a broader, more strategic assessment of
seascape character. Different scales of characterisation recognise different factors and a range of
scales have evolved in characterisation for landscapes to suit a range of needs and a similar issue

exists forseascapes.

While it is likely that locally based Partnerships will continue to complete coverage of seascape
character assessment at a local scale in the coming years, from a strategic planning perspective the
needsare:

(1) broader-scale (strategic) areasto be identified; and

(2) acomplete coverage of assessmenttoinformthe national plan.

An issue for the strategic study (but arguably not the local, coastal studies) is to include all territorial
waters rather than limit consideration to the 12 nm limit. The 12 nm arguably catches most of what
needs to be identified, however with large character areas their full extent s likely to be somewhat

cut-off, which may have an impact on our understanding of the characterareas.
The Guide to Best Practice in Seascape Assessment (Hill etal. 2001) sets out approaches:

e Toidentifythe areas whichformthe components of seascape.

o Toidentifythe essential elementsin determining the characterand quality of the coast.
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To assist in the strategic, regional and local planning of coasts and the adjoining marine
environment, and assistin coastal zone management.

As a starting point to evaluate change, and provide a basis for evaluating potential coastal
development and developments below the high-water line induding coastal defence works,
aquaculture schemesand wind farms.

To assist in the preparation of Environmental Impact Statements related to coastal and
marine projects.

To contribute tothe design process by identifyingissues and potential.

A report by DTI (2005) entitled ‘Guidance on the assessment of the impact of offshore wind farms:

seascape and visual impact report’ identified the key issues, in the case of seascape and visual

effects of offshore wind farms, to include and this has since been updated by the Guidelines for

Landscape and Visual Impact Assessment (Landscape Institute and IEMA 2013) which identifies the

following key issues:

Direct effects or physical change to seascape, for example, through development on the
coastal edge or construction of onshore grid connection;

Indirect effects on the character and quality of the seascape, for example, through the
development of offshore turbines, substations and masts causing changes in the perception
of the seascape;

Direct effects on the visual amenity of visual receptors, for example, changes in available
views of the sea and their content for residents and visitors caused by the development of
offshore wind farms; and

Indirect effects of visual receptors in different places, for example, an altered visual
perception leading to changes in public attitude, behaviour and how they value or use a

place (Quality of Life Assessment).

These Guidance documents place an emphasis on site selection as the most effective way of

preventing significant seascape and visual effects, and encourages appropriate siting and

consideration of alternatives as the first priority in any mitigation strategy. It is important to note

that seascape and visual effects of offshore wind farms need not be negative and are likely to be

reversible (DTI 2005).
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4.4.3 Current Policy (Seascape)
It is common for national, regional and local development and spatial plans in Wales to support the
following objectives that are of relevance to seascapes:

e To conserve the natural and historicenvironment;

e Toimprove areas of landscape and seascape;

e To maintainandimprove accessto openspace and to protect the countryside;

o To protectthe undeveloped coast;

e Torecognise the value of the landscape and seascape fortourism.

The following section summarises the most relevant UK and Welsh national and local policy and

legislation documents which may be used to provide guidance on seascape.

Environment Strategy for Wales (2006)

The Environment Strategy for Wales sets out the Welsh Government’s long term vision for the
Environment in Wales. The Environment Strategy for Wales has a target that by 2025 there will be a
development framework in place to manage the inevitable changes our landscape and seascape
face, in a way that maintains and enhances the valued and unique character of the Welsh landscape

and seascape.

European Landscape Convention (2000)
The aims of the European Landscape Convention are to promote European landscape protection,
management and planning, and to organise European co-operation on landscape issues. The
Convention establishes the general legal principles which should serve as a basis for adopting
national landscape policies and establishing intemational cooperation in such matters. As
mentioned above the definition of landscape within the European Landscape Convention has been
used to define seascape. The general principles are to:

e (Considertheterritoryasawhole;

e Recognise the fundamental role of knowledge;

e Promote awareness;

e Definelandscape strategies;

e Integrate the landscape dimensioninterritorial policies;

e Integrate landscape into sectoral policies;

e Make use of publicparticipation;

e Achieve landscape qualityobjectives; and

e Develop mutual assistance and exchange of information
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Countryside and Rights of Way Act (CRoW) (2000)
The CRoW Act provides better management arrangements for Areas of Outstanding Natural Beauty
(AONBs), and strengthens wildlife enforcement legislation. It emphasises the public’s right of access

to open country and common land and came into force in Wales on 28" May 2005.

Commons Act (2006)
The Commons Act aims to protect common land for current and future generations, and deliver
benefits in terms of sustainable farming, public access and biodiversity. It ensures the seascape is

not adversely affected by future developments by taking this aspectinto consideration.

EnvironmentAct (1995)

Part Ill of the Act focuses upon National Parks, their purposes and management.

TAN14: Coastal Planning (1998)

The Welsh national planning policy highlights that nature and landscape conservation is a key issue
and needs to be considered for all planning applications for the Welsh coast. It clarifies that local
authorities should define the coastal zone and should consider visual impacts from both land and

sea, notingthat on-shore development can often have animpact offshore.

The Pembrokeshire and Snowdonia seascape character assessments are influencing policy and
planning through their adoption as Supplementary Planning Guidance whilst similar work in

Angleseyisintended toinformthe nextiteration of their AONB Management Plan.

4.4.4 Current Status (Seascape)

Wales is bounded on three of its four sides by the sea, and across its fourth side many visitors pass
who help sustain the Welsh economy en route to the Welsh coast. The area of sea surface is 14,661
km? within the 12 nm limit, the landward area is 20,755 km?, giving a total area of Wales (land and
sea) of 35,416 km? (Briggs and White 2009). Coastal landscapes and seascapes are valued resources
for nature conservation, hosting many important plant and animal species and habitats, often
recognised through statutory landscape and nature conservation designation. Wales has 4,067 km?
of land designated as National Park (20%) on or near the coast and 844 km? as Area of Outstanding
Natural Beauty (4%). However, together with Heritage Coast and Registered Historic landscapes,
over 70% of the coastline of Wales is covered by designation that reflects landscape importance

(Briggs and White 2009) (see Figure 23). Coastal landscapes and seascapes also have substantial
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historic environment interest; many registered historic landscapes have explicit links with the sea
(for example, the Milford Haven Waterway) and the maritime nature of the landscape forms part of
their reasons for registration. Similarly, registered parks and gardens often have views either
designed to encompass the sea, or framed by the coast and sea. Such designed landscapes cannot

be divorced from their maritime setting.

There is a great variety of seascape along the Welsh coastline, often within a relatively short
distance, from coastal levels and mud flats, through to dramatic mountains, and from exposed cliffs
and islands to sheltered sandy bays (Briggs and White 2009). Both natural processes and human

intervention have shaped the character of Welsh seas.

As part of the project on Welsh seascapes and their sensitivity to offshore developments (Briggs and
White 2009) generated a national overview and regional scale breakdown of Wales into fifty
seascape units (Figure 24). The national overview contains a set of map images, with brief
descriptive text, relating chiefly to the topographic, inter-visibility and coastal landscape
designations in Wales. It also includes map images showing the sensitivity of different sections of
the coastline to different offshore renewable energy development types (wind, wave and tidal
stream). Forthe regional assessment the description of each seascape unitinduded geological, land
cover, heritage, cultural associations and visual aspects and each of the fifty units are described and

each isassessedinrelationtoits sensitivity to offshore developments.

Subsequently, a suite of National Marine Character Areas have been identified by Natural Resources
Wales, which reflect the unique combinations of natural, cultural and perceptual influences in
different areas (Figure 25). The map covers the in-shore plan area, where the greatest interaction
and complexity between land and sea is evident. This is not to say that in some cases seascape is
not an important consideration beyond 12 nm. The National Marine Character Areas are mapped at
a similar scale to the National Landscape / Seascape Character Areas for Wales, which in turn relate
to the adjacent Marine Character Areas and National (Landscape) Character Areas (NCAs) in England,

collectively providingland-sea and cross border coherence in approach.

It is natural processes that create the underying shape, form and character of seascapes (Briggs and
White 2009). Erosion of diffs and deposition of materials along the shoreline create distinct
patterns that give the edge of the landscape its unique character. Specialised plants and habitats

further refine the natural processes and indicates how coastal and inland character can be very
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different. In only a few places in Wales does high land occur within 250 m from the coastline (Briggs
and White 2009). Nevertheless, in such occurrences, dramatic coastal landscapes occur. Most land
to sea visibility occurs within 10 km of the coastline, visibility is generally highest on exposed and
elevated headlands and areas where the land rises such as around Tremadoc Bay and Caernarfon
Bay (Briggs and White 2009). However, the seascape that is observed today is just a snapshot in

time ina much longer dynamic process of evolution of the coastline (Briggs and White 2009).

In many places the resulting natural character of the Welsh seascape has been modified by humans.
The Welsh sea has had many practical uses and there are a variety of man-made structures and
adaptations that add to the intrinsic natural character of the Welsh seascapes, and some that could
be considered to detract from this (Briggs and White 2009). Human interventions usually modify
natural processes in some way, for example, stabilising a soft coastline to prevent erosion. In recent
centuries the scale, forms and occurrences of human interventions have modified the coastline to
such an extent that the very character of seascapes have changed. Intertidal areas have been
reclaimed; soft coastlines have been built on to create seaside resorts with promenades, whilst
coastal defences protect road and rail routes that conveniently follow the coastline. Sheltered
anchorages have been made into harbours, ports and marinas, and the coastal landscape is often
farmed and settled as close to the edge as conditions allow. In the sea itself, there are recreational,
fishing, dredging, transport, offshore renewables and a whole host of uses that affect what happens

on the adjacent coastline (Briggs and White 2009).
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Figure 24 Welsh seascapes and their sensitivity to offshore developments
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Sourced from: (Briggs and White 2009).

Wales’ Marine Evidence Report

Page 200 of 432



Figure 25 Marine Character Areas
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Seascape features interplay to provide the kind of iconic scenery and coastal character that attracts
many thousands of visitors to Wales. Many of Wales’s major settlements are also on, or close to,
the coastline, often on sheltered rivers or bays, and much of the population lives within 10 km of the
coastline with seascape contributing to the quality of life of people living near the coast (DTI 2005).
There are traditional fishing villages, important ports, and many coastal resort towns. The coastline
and seascape of Wales is also important in the nation’s sense of identity and culture, having played

an importantroleinits history and development (Briggs and White 2009).

Figure 26 shows the relative visibility of sea surface from land, taking into account topography and
the earth’s curvature (Briggs and White 2009). It covers the areas of sea between 0and 24 km from
the coastline. Those areas showing highest visibility tend to be where surrounding landform rises,
e.g. Cardigan Bay, and areas with the lowest visibility tend to be near the coastline, on peninsulas,
where shielded from wider view by local landform, e.g. off the Pembrokeshire coast. The data used

onlyrelatestovisibility fromlandin Wales.

Seascape Character Assessment
Seascape character assessment guidance has also been developed extensively in recent years, in
particular in Wales where a number of studies were commissioned by the CCW looking at guiding
best practice in seascape assessment. A number of relevant seascape guidance documents and
seascape assessments are listed below, in date order:
e Guide to best practice in seascape assessment (Hill et al. 2001), Countryside Coundil for
Wales and University College, Dublin, Brady Shipman Martin, 2001.
e Guidance on the assessment of the impact of offshore wind farms: seascape and visual
impactreport, Enviros, (DTI 2005).
e An assessment of the sensitivity and capacity of the Scottish seascape in relation to wind
farms, University of Newcastle, Commissioned Report no. 103, Scottish Natural Heritage,
2005 (Scottet al. 2005).
e Welsh seascapes and their sensitivity to offshore developments, Briggs, J.H.W. & White, S,
CCW Policy Research Report No. 08/5, January 2009 (Briggs and White 2009).
e DorsetCoast Landscape and Seascape Character Assessment, LDA, CSCOPE, 2010.
e Anapproachto Seascape Character Assessment, (NECR105), Natural England, 2012.
e North-west Anglesey Seascape Character Assessment Pilot study, Land Use Consultants for

Countryside Councilfor Wales, 2012.
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e Seascape Characterisation around the English Coast (Marine Plan Areas 3 and 4 and Part of
Area6 PilotStudy) (NECR106), Natural England, 2012.

e Pembrokeshire Coast National Park seascape character assessment, White Consultants for
Pembrokeshire Coast National Park Authority in Partnership with Countryside Council for
Wales, 2013.

e Anglesey and Snowdonia Seascape Character Assessment, Fiona Fyfe Assocdiates for Isle of
Anglesey County Council in Partnership with Snowdonia National Park Authority and
Countryside Councilfor Wales, 2013.

e Northern Ireland Seascape Character Assessment, for Northern Ireland Environment Agency,
2013.

e Seascape Character Assessment and Visual Resource Assessment for England’s South Marine

Plan Area, MMO, 2014
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Figure 26 Relative Visibility
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4.4.5 The future (Seascape)

Visual effects result from changes in the landscape or seascape, and are defined as changes in the
appearance of the landscape or seascape, and the effects of those changes on people.
Developments in the inshore planning area are increasingly likely to encroach on the seascape

around the Welsh coastline, in particular renewable energy infrastructure.

There is now concern that the effects of climate change will result in increased sea levels and
increased storminess (see Section 3.7). Depending on severity, this could have a very dramatic
effect on coastal character (Briggs and White 2009). For example, not only will the coastline change
naturally due to changes in sedimentation and erosion patterns but sea level rise may also lead to
the construction of new hard, and / or, soft sea defences around the coastline which will also alter

the seascape.

Demand for onshore and offshore wind power development and development pressure within and
around existing settlements for commercial and leisure projects are also likely to contribute to

changesinlandscape and seascape.

Characterisation and visual resource mapping are becoming the key baseline through which
seascapes are considered. The focus of characterisation is on identifying what is typical or
commonplace within an area, and how that is similar or different to another area. They identify
areas by mapping the extent of consistent patterns and combinations of ‘elements and features’
across the study area. They require a range of natural, cultural and perceptual data and information
in order to do this. Once areas are defined, they become reporting units for a variety of information,
both on what is typical or commonplace and what is rare or special. Itis also usual to report on, for
example, forces for change, spedial qualities, inherent sensitivity and cultural benefits. A particular
focus is the identification of cultural links between land and sea and vice-versa, which distinguishes

thiswork from purely terrestrial or purely marine characterisation.
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4.5 Air Quality

4.5.1 Overview and background

Good air quality is essential to ensure ecosystems in both coastal areas and the offshore
environment are healthy, productive and balanced. Air quality can be regarded as poor when
concentrations of pollutants are at a high enough level to cause harm to biodiversity, the wider
environment and human health. Atmospheric pollutants can have significant impacts on
biodiversity, for example nitrogen deposition reduces the conservation value of sensitive priority
habitats (RoTAP 2012). This is a major concern in relation to the protection of biodiversity and can

have implications for meeting national and international conservation policy targets and obligations.

The main sources of air pollution in coastal areas include emissions from the construction, operation
and decommissioning phases of certain industrial facilities, shipping, oil and gas extraction and
processing platforms, oil and gas importing facilities, coal and gas fired power stations and vehicle
emissions. ROTAP (2012) showed that the relative importance of emissions from the shipping sector
increased between 1986 and 2008 with North Atlantic shipping emissions of sulphur and nitrogen
oxides (NOx) are of particular importance for European air quality (international shipping emissions
contributed 18% and 19% respectively of the deposition of oxidised nitrogen and sulphur in the UK
during 2005).

Emissions from shipping are becoming increasingly important for European air quality, in particular
for the deposition of oxidised sulphur and nitrogen compounds and for ground level ozone (RoTAP
2012). The world seaborne trade increased at typically 3-6% per year between 1987 and 2007 and
annual tonne-miles travelled have more than doubled over this period. Scenarios of emissions from
shipping indicate that there will be an ongoing increase in demand for sea transport and that fuel
consumption may increase substantially until 2020. Cofala et al., 2007 (cited in RoTAP (2012))
indicated that intemational shipping typically contributed 10-20% of the total sulphur deposition in
coastal areas in 2000 (in the baseline scenario (without the IMO-agreed control of sulphur

emissions), the relative contribution to sulphur deposition will increase to typically 20-40% by 2020).

Emissions of sulphur dioxide (SO,) and NOx from international shipping make a major contribution to
sulphur and nitrogen deposition in the UK (RoTAP 2012). However, considerable uncertainty
surrounds the magnitude of their emissions, spatial location and rate of change. Emissions from

shipping have received increasinginterest from international bodies, which most recently resulted in
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a decision by the International Maritime Organization on emission reductions for sulphur dioxide

and nitrogen oxides.

On a global scale poor air quality can contribute to acidification, depletion of the ozone layer and
decreases in ambient oxygen. There is also clear evidence that the emission of some pollutants is
harmful to human health, causing an increased incdence of respiratory and heart diseases in
susceptible individuals. This occurs when nitrogen oxides and ammonia and other compounds
combine to form secondary particles which penetrate the lungs. Some pollutants such as heavy
metals, e.g. mercury, can deposit within water and sediments, and may accumulate and persist in

the environmentformany years.

Eutrophication is a particularissue in water based ecosystems and can impact soils and vegetation.
As stated in the Water Quality section (section 4.1), eutrophication is relatively uncommon in Welsh
waters and mainly attributable to nutrients derived from land-based sources; air quality is only a

minor contributory factor.

Table 9 shows the main pollutants and examples of their source and effect on the environment.

Air quality monitoring allows measurements (typically micrograms per cubic metre (pg m-3)) of key
pollutants to be assessed within a spedcific area. There are five main types of air quality monitoring;
these indude photochemical and optical sensor systems, passive samplers, active (semi-automatic)
sampling, automatic point monitoring and remote optical/long path monitoring (Welsh Air Quality

Forum 2014a).

Monitoring is carried out by automatic monitoring across sites in Wales. Local authorities are
required under UK and Welsh national regulations to report the outcomes of the monitoring
assessments, which allow for the evaluation of the different areas relative to current standards.
Monitoring data also helps to predict future trends. Standards or benchmarks of air quality are used
to set acceptable limits within a certain time frame and set a precedent for good air quality status. A
breach of these standards would occur if the concentration of pollutants exceeds the standard for a

certain period of time.
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Table 9 Main air quality pollutants their source and effect on the environment.

transport emissions, oil and gas
extraction and processing,
power generation.

Pollutant Source Effects

Nitrogen oxide (NOx) Produced during most high | Acidification and eutrophication of
temperature combustion | terrestrial and aquatic ecosystems may
processes. Sources for the | damage habitats and lead to reduced
marine environment include | biodiversity.
shipping, industry, road | Increases in ground level ozone (0Os),

harmful to human health and the health

of other organisms. Formation of
secondary nitrate particles in the
atmosphere.

Sulphur dioxide (SO,)

Produced during the
combustion of sulphurous fuels
and other chemical processes.
Source include industry,
shipping, power generation

Acidification, harmful to human health
and the health of other organisms. A
precursor to the formation of secondary
sulphate particles in the atmosphere.

Particulate matter (PM)

Road transport, shipping, power
generation (primarily from solid
fuels), agriculture.

Harmful to human health and the
health of other organisms. Black carbon
in PM is implicated in climate change.
Secondary PM includes sulphate, nitrate
and ammonium, formed from SO,, NOx
and NH; which are the main drivers for
acidification and eutrophication.

Ground level ozone (0Os)

A secondary pollutant formed
by the effect of sunlight on NOx
and volatile organic compounds

Harmful to human health and the
health of other organisms

(VOCs).
Ammonia (NH3) Industrial processes and | Acidification, harmful to human health
agriculture and the health of other organisms and

vegetation. Deposition of atmospheric
NH; may also contribute to
eutrophication (through the
degradation of ammonia into nitrate as
part of the nitrogen cycle).

Ammonia is also directly toxic to
vegetation. It is converted to
ammonium nitrate and ammonium

sulphate with are major components of
PM2.5 which has profound effects on
human health.

4.5.2 Key issues for Marine Planning (Air Quality)

As offshore air quality is not routinely monitored, it is difficult to assess the current status of marine
air quality (MMO 2013a). Even though current policy actions and the associated legislation has
improved air quality to the required standards in most cases, further improvements can still be
made with better regulation of activities. The development of policies aimed at improving marine
air quality needs to consider all potential causal activities which influence air quality, including

terrestrial activities as well as domesticand industrial activities occurringin the marine environment.
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In particular, the potential expansion of marine activities requires careful consideration by the
marine planning system in respect of the air pollution impacts. For example, it is anticipated that
shipping activity will increase and expand. This, in combination with other industrial activities
already occurring on the coast, may contribute to higher levels of both NOx and SOx in the coastal
environment, which may, in turn, affect the achievement of current local air quality standards and
objectives - illustrating the need for careful consideration of the impact upon air through marine

planning.

4.5.3 Current Policy (Air Quality)

Current legislation and policy focuses on the reduction of impacts of air pollution and to improve air
quality. Regulatory commitments range from EU directives, such as the Ambient Air Quality
Directive and associated daughter directives, and the National Emission Ceilings Directive, to UK and

Welsh national legislation.

Air quality is a devolved matter, though the UK government leads on international and European
legislation. The Air Quality Standards (Wales) Regulations 2010 transpose into Welsh law the
requirements of Directives 2008/50/EC and 2004/107/EC on ambient air quality. The ambient air
quality directives setlimits and targets for concentrations of various pollutants in outdoor air for the
protection of health and ecosystems. They also require Member States to undertake air quality

assessmentand toreportthe findingstothe European Commission on an annual basis.

The Environment Act 1995 requires the UK Government and the devolved administrations for
Scotland and Wales to produce a national air quality strategy containing standards, objectives and
measures for improving ambient air quality and to keep these policies under review. The UK air
quality strategy is a framework that aims to improve air quality by setting targets and objectives to
benefit both the environment and public health for the whole of the UK (Welsh Air Quality Forum
2014b). Table 10 provides policy recommendations aimed at the continual improvement of the air
quality for the UK; the strategy has been under regular review. The first UK air quality strategy was
adopted in 1997 (The United Kingdom National Air Quality Strategy, March 1997 (Cm 3587)), and
was replaced in 2000 by The Air Quality Strategy for England, Scotland, Wales and Northern Ireland —
Working Together for Clean Air, January 2000 (Cm 4548, SE2000/3, NIA 7). This was further refined
and implemented in 2003 as The Air Quality Strategy for England, Scotland, Wales and Northern
Ireland: Addendum, February 2003, and then revised again in 2007. The latter strategy aimed to

improve the UK air quality further, and involved targets from local to an international level; the most
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recently published is The Air Quality Strategy for England, Scotland, Wales and Northern Ireland,

2007. A few examples of pollutants and theirassociated limits are shownin Table 10.

Within the UK, several indicators have been developed to measure improvements in air quality,

including annual mean concentrations of NO,, and annual mean concentrations of pollutants of

particulate matter and ozone. There is also the ‘air quality headline indicator’, based on the number

of days of moderate orworse air pollution.

Local authorities are responsible for reporting on air quality by means of monitoring and assessment

to evaluate concentrations of key pollutants and that these are currently meeting national air quality

objectives. Where an issue is identified, an Air Quality Management Area (AQMA) is declared and an

action plan is developed to address the issue (Defra 2014a). The action plan indudes specific targets

aimed at reducinglocal pollution levels.

Table 10 UK air quality objectives for main pollutants to ensure protection of human health and vegetation and

ecosystems as setout in

Pollutant

Air Quality Objective
Concentration

Measured as

Nitrogen dioxide (NO;)

200 pg m-3 not to be exceeded more than
18 times per year
40 ug m3

1 hour mean

Annual mean

Nitrogen dioxide (for protection of
vegetation & ecosystems)

30 ug m-3

Annual mean

Sulphur dioxide

350 ug m3, not to be exceeded more
than 24 times a year

1 hour mean

Sulphur Dioxide (for protection of
vegetation & ecosystems)

20 pg m-3

Annual mean

Particle matter (PM)

PM10 - 50 pug m=3, not to be exceeded
more than 35 times per year

PM10 - 40 pg m-3

PM2.5 - 25 pg m3 (new target)

Daily mean

Annual mean
Annual mean

Benzene

5ug m3

Annual mean

Ozone

100 pg m3 not to be exceeded more than
10 times a year

8 hourly running or
hourly mean

NB. There areno AQS for ammonium which has profound effects on human health and ecosystems.
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In December 2013 the EU adopted its Clean Air Policy Package® consisting of a new clean air
programme, setting the direction for EU air quality policy until 2030. This policy consists of
proposals for revised emissions ceilings (limit values) for key pollutants and policy guidelines on how
these targets can be achieved. The policy also includes a proposal for a directive to reduce pollution

from medium-sized (between 1and 50 MW) combustion plants.

The emission to air of pollutants from specific point sources - such as industrial facilities - is currently
regulated by the Industrial Emissions Directive, which was transposed into UK law in 2013, and which
imposes limits on the levels of pollution which may be emitted by spedific types of fadlity. These
limits may be modified to take into account local factors through the issue of an environmental

permitby NRW (the Welsh environmental regulatory body).

The EU National Emission Ceilings Directive (NECD) (2001/81/EC) sets annual ceilings for EU member
states: these include the pollutants sulphur dioxide, ammonia, nitrogen oxide, and non-methane
volatile organic compounds (VOGCs). A revised National Emission Ceilings Directive (NECD), contains
updated national ceilings (caps) for six key air pollutants (PM, SO,, NOx, VOCs, NH; and CH,) along

with targets setfor 2020 and 2030 (these are currently proposalsand are yet to be confirmed).

The Gothenburg Protocol, contained within the UN Economic Commission for Europe Convention on
Long Range Transboundary Air Pollution (CLRTAP), was revised in May 2012. The protocol also sets
out the ceiling for pollutants sulphur dioxide, ammonia, nitrogen oxide, and non-methane volatile

organiccompounds (NMVOC) forthe UK, aiming towards reductions for 2020.

The International Convention for the Prevention of Pollution from Ships (MARPOL) aims to reduce
emissions from ships for NOx, SO, VOC and Ozone Depleting Substances (ODS) and on a local and
global scale. Annex VI refers to limits for these pollutants which were established in October 2008;
the Convention was adopted in July 2010 (IMO 2014). From January 2015 onwards, Member States
are asked to ensure that ships use fuels with a sulphur content of not more than 0.1% in the Baltic
Sea and the North Sea induding the English Channel (but excluding Welsh waters) (ECG 2013).
Equivalent compliance methods, such as exhaust cleaning systems, are accepted. From 2020
onwards, ships operating in all other European Sea areas (including Welsh waters) will have to use

fuels with sulphur content of 0.5% or less.

6 Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the reduction of
national emissions of certain atmospheric pollutants and amending Directive 2003/35/EC
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4.5.4 Current Status (Air Quality)

In relation to human health, pollutants, induding ozone, nitrogen dioxide, sulphur dioxide and
particulate matter, are assessed using an Index Point scale which provides a rating for local air
guality on a scale of 1-10 (Welsh Air Quality Forum 2014c). Index points are grouped together in
bands; a rating of 10 reflects a very high level of pollution, with an index of 1 denoting very low
levels. Defra uses this data to produce air pollution forecasts (Daily Air Quality Index) for the UK
regions (Defra 2014b). The forecasts for each area, produced twice daily, comprise the ‘worst case’
of all the pollutants and location types (urban, rural and roadside). The Air Quality in Wales website

(Figure 27) of the Welsh Air Quality Forum (http://www.welshairquality.co.uk/index.php) provides a

comprehensive update on air quality statusin Wales:

Figure 27 Welsh Air Quality Forum website (http://www.welshairquality.co.uk/index.php)
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Local air quality has generally improved during the past few decades in the UK. Levels of primary
pollutants tend to be in their highest concentrations in areas of significant human activity, and

therefore usually occur in developed urban areas, although pockets of poor air quality may also exist
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along motorways and around other out-of-town point sources of pollution such as airports (levels

beingthe highestaround the source of the pollution).

The most frequently exceeded limits contained within the air quality objectives are usually those
associated with nitrogen dioxide pollution; this being the case in both Wales and Europe more
generally. Although concentrations of particulate matter have decreased in recent years, nitrogen
oxide pollution levels have increased in some areas whilst ozone levels have remained level with
yearly fluctuations (Welsh Air Quality Forum 2014d). Whilst much of the variation in pollution levels
is as a consequence of changes in the level of human activities, climatic factors such as fluctuations

intemperature also play a part inthe annual variations.

The National Atmospheric Emissions Inventory (2014) shows that emissions of air quality pollutants
in Walesin 2012 were estimated to be:

o NH;: 25 kilotonnes (kt) (a decline of 15% since 1990, accounting for 9% of the UK total in

2012);

o (CO: 205kt (a decline of 69% since 1990, accountingfor 10% of the UK total in 2012);

e NOx: 88kt (adecline of 50% since 1990, accounting for 8% of the UK total in 2012);

o NMVOC: 47kt (a decline of 67% since 1990, accountingfor 6% of the UK total in 2012);

o PMy,: 9kt (a decline of 54% since 1990, accountingfor8% of the UK total in 2012);

e S0,:29kt (a decline of 89% since 1990, accounting for 7% of the UK total in 2012);

e Pb:9.7tonnes(adecline of 93% since 1990, accountingfor16% of the UK total in 2012).

In summary, emissions of all air quality pollutants in Wales (CO, NOx, NMVOC, PMy,, SO,) have
declined since 1990 at a relatively similar rate (National Atmospheric Emissions Inventory 2014).
The exceptions are lead (Pb) which has declined at a higher rate from 1990 to 2000 due to the

phase-out of leaded petrolwhereas NH; have declined at a slower rate than other pollutants.
Table 11 provides a summary of the percentage contribution of each sector for each pollutant.
Using the ranking of these percentage contributions, the sectors have been ordered to provide its

indicative significance across all pollutants.

There is limited air quality data available for marine areas as offshore air quality is not routinely

monitored.

Wales’ Marine Evidence Report Page 214 of 432



Table 11 Source Emission Contributions Ranked by Sector, Wales 2012 (sourced from the National Atmospheric
Emissions Inventory, 2014)

Overall | Sector NH; co NOx NMVOC | PM,, SO, Pb
Rank
1 Commercial, 1.30% | 22.56% | 7.55% | 7.96% 32.25% | 12.32% | 6.66%
domestic and
agricultural
combustion
Industrial processes | 0.24% | 38.80% | 2.22% | 4.3% 19.22% | 12.76% | 73.10%
3 Transport sources 1.60% 17.05% | 25.76% | 5.29% 15.99% | 3.30% 1.10%
Industrial 0.00% 13.78% | 13.20% | 3.13% 5.84% 15.18% | 8.42%
combustion
5 Energy Industries 0.00% 4.28% 50.25% | 0.00% 10.23% | 52.75% | 4.31%
6 Agriculture 85.73% | 0.00% 0.00% 15.91% | 8.57% 0.00% | 0.00%
7 Fugitive 0.00% | 2.90% 0.00% | 21.65% | 0.47% 2.94% | 5.82%
8 Other 6.74% | 0.63% 1.02% 1.33% 2.52% 0.74% | 0.59%
9 Solvent Processes 0.00% 0.00% 0.00% 35.88% | 1.90% 0.00% 0.00%
10 Waste 4.39% | 0.00% 0.00% | 4.55% 0.00% 0.00% | 0.00%
Total 100% 100% 100% 100% 100% 100% 100%

*The sector: ‘other’ will include all ‘other’ categories in the inventory and alsoa number of categories thatare
insignificantfor a specific pollutant.

4.5.5 The future (Air Quality)

As described in the previous text, there are current local, national and European obligations that
need to be fulfilled to reach the requisite standards for air quality. These include continued
monitoring and assessments of key pollutants, annual reporting and assessments, and a continued
action plan to help improve air quality with targets and objectives with sensible timescales for
achievement. Collectively these plans include commitments for reducing emissions from industry,

energy generation and transport.

Human activity in the marine and coastal environment is generally increasing. The regulation of key
marine activities such as shipping has successfully reduced incidences of poor air quality, via such
policies as imposing the use of lower sulphur fuels which has reduced sulphur dioxide emissions.
However, the level of control of sulphur emissions will probably maintain the relative contribution
from shipping in 2020 at the same level as it was in the year 2000 given that it is predicted there will
be an ongoing increase in demand for sea transport which would mean fuel consumption may
increase substantially until 2020 (RoTAP 2012). Similarly, in regards to nitrogen deposition, the IMO
agreement on NOx emissions will decrease emissions per tonne transported, but since overall
transport is expected to increase, a best forecast may only expect status quo in NOx emissions in

2020 (RoTAP 2012).
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Emissions from agriculture have decreased by 21% since 1990, mainly as a result of declining
livestock numbers and improved fertiliser use efficiency. An 8% dedine in ammonia emissions to
2020 is tentatively projected, but there is a risk that emissions may increase over the period 2020-

2030, without additional measures (Whitfield and Mcintosh 2014).

The Air Pollution Information System (APIS) provides a comprehensive source of information on air
pollution and the effects on habitats and spedes (APIS 2014). It uses critical loads, which relates to
the quantity of pollutant deposited from air to the ground and critical levels as a tool for assessing
the risk of air pollution impacts to ecosystems. This approach has primarily been used to map on a
national scale the extent of deposition and concentrations which exceeds critical loads and levels
(critical load / level exceedance). It has been applied to strategies for emission reductions under, for
example, the Gothenburg Protocol. Although the critical load and level approach has been used on a
national and European scale the approach is also increasingly being used in Wales and the wider UK

for site specificimpactassessment.

Future trendsin air pollution are difficult to predict in the marine environment as there is no routine
monitoring of the air quality at offshore sites. Whilst the current overall status for Welsh air quality
suggests a general improvement, levels of nitrogen oxide still exceed the annual quality objectives
for both Wales and the UK as a whole, even in areas where this pollution is closely monitored, such

as in centres of population.
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4.6 Noise

4.6.1 Overview and background

The input of noise energy into the marine environment can occur on many spatial and temporal
scales (MSFD Technical Sub-Group on Underwater Noise 2013). There is great variability in
transmission of noise in the marine environment. Underwater noise from human activities may be
of short duration (impulsive) or be long lasting (continuous); the repetition of impulsive sounds may
become diffuse with distance and reverberation and become indistinguishable from continuous
noise. Lower frequency noises will transmit further in the marine environment than higher

frequency noise.

In developing Marine Plans, the MPS (HM Government 2011) says that the marine plan authority
should take a strategic overview of man-made noise sources and assess the potential cumulative
effects of noise and vibration across sensitive receptors in the marine area, balanced against
potential socio-economic benefits and the protection to wildlife that can be achieved through
acoustic deterrent devices (ADDs) and noise reduction techniques. Marine Plans should consider
how the effects of noise and vibration on wildlife can be mitigated and minimised taking account of
known sensitivities to particular frequencies of sound and should consider how significant adverse

effects on health can be avoided.

Marine organisms which are exposed to noise can be adversely affected both on a short timescale
(acute effect) and on a long timescale (permanent or chronic effects) (MSFD Technical Sub-Group on
Underwater Noise 2013). Noise emissions can be measured or modelled to describe the
propagation from source, however transposing noise levels into biological effects remains a
significant challenge. Adverse effects can be difficult to detect (e.g. temporary reduction in hearing

sensitivity, behavioural effects) or obvious (e.g. injury, death).

Underwater noise can be generated from an array of marine activities, e.g. coastal and offshore
construction, drilling, sand and gravel extraction, fishing, shipping and other vessel movements, use
of sonar, seismic surveys, underwater explosions, and acoustic deterrent devices such as the use of

pingers (OSPAR 2010).

Two indicators have been published for Descriptor 11 (Noise/Energy) of the MSFD 2008/56/EC in the

EC Decision 2010/477/EU on criteriaand methodological standards on GES of marine waters:
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1. ‘low and mid frequency impulsive sounds’ (e.g. assodated with explosions, pile driving,
airguns) and
2. ‘Continuous low frequency sound’ (ambient noise, e.g. associated with shipping, wind farm

operation).

As a follow-up to the EC Decision, the Marine Directors established a technical sub-group (TSG) to
develop of Descriptor 11 Noise / Energy. In November 2013 the TSG published guidance which sets
out recommendations for MSFD monitoring of impulsive and ambient noise. For impulsive sound
this is to be achieved via the establishment of a register of the occurrences of impulsive sounds, in

the UK thisworkisbeingled by Defraand JNCC.

Several studies have highlighted and documented the adverse effects of underwater noise on
marine life, espedally for several marine mammals and fish spedies (Richardson et al. 1995; Popper
et al. 2004; Hastings and Popper 2005; Wahlberg and Westerberg 2005; Madsen et al. 2006;
Thomsen et al. 2006; Nedwell et al. 2007; Southall et al. 2007; UKMMAS 2010e). Several marine
spedes are thought to use sound for daily activities such as communication, locating mates,
searching for prey, avoiding predators and hazards, and for short- and long-range navigation.
Human induced underwater sounds therefore can cause interference and sometimes mask these

natural behavioural responses, which canlead toinjury, physiological effects and even death.

Rough estimates of theoretical zones of noise influence have been reported by Richardson et al,.
(1995) (i.e. noise, detection; behavioural & physiological response; masking of communication
signals or echolocation clicks and hearing loss (Temporary Threshold Shift and Permanent Threshold
Shift)) and have been used to guide impact assessments in the past, however the propagation of
sound is a far more complex issue when there are several sources of underwater noise being
emitted in combination. Due to the increase in the levels of human activity in the marine
environment, levels of underwater noise are thought to be on the increase internationally, this is

especially true forregions such as the Greater North and CelticSeas (OSPAR 2010).

Sources of underwater sound such as the engines of ships also generate airborne sound, and this can
have a significant impact on the health and wellbeing of coastal communities, particularly people
living near major ports. For example, Pembrokeshire County Council has reported receiving over
500 complaints about the noise due to ship movements at the liquid natural gas terminals in Milford

Haven during their first few years of operation (see section 8.2 of A noise action plan for Wales
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2013-2018, (Welsh Government 2013c)). The World Health Organization (WHO) has ranked
environmental noise as the second biggest environmental contributor to the burden of disease in
Europe after ambient air pollution (WHO 2014). Its 2011 report (WHO 2011) estimated that at least
one million healthy life-years are lost in Western Europe each year as a result of long-term exposure
to environmental noise, primarily through sleep disturbance and annoyance, but also through an

increased risk of heart disease and the cognitive impairment of children.

4.6.2 Key issues for Marine Planning (Noise)

There is a general lack of understanding between transmission of underwater noise and the scale of
the effect on marine organisms (either individually or at the population level). There is a lack of
understanding for the sensitivities of different species to underwater noise and it is difficult to

determine dose responserelationships.

Ongoing work investigating these issues includes projects recently commissioned by the European
Commission:
e Impacts of noise and use of propagation models to predict the recipient side of noise
(ENV.D.2/FRA/2012/0025);
e Environmental Impacts of Noise, Vibrations and Electromagnetic Emissions from Marine

Renewables (RTD-K3-2012-MRE).

Also, the work being progressed by Member States under the MSFD will increase the knowledge
base on the distribution of impulsive and ambient noise activities. OSPAR also has work in progress
to adopt both the impulsive and ambient MSFD indicators as Common Indicators and have measures

inplace to allow forregional seascale assessments.

In developing Marine Plans a strategic overview of man-made noise sources should be considered

and the potential effects of noise on sensitive marine receptors assessed.

4.6.3 Current Policy (Noise)

Descriptor 11 of the MSFD relates to underwater noise; good environmental status of underwater
noise is described as ‘Introduction of energy, including underwater noise, is at levels that do not
adversely affect the marine environment’ (2008/56/EC). Guidance has been produced to assist
member states in the design and implementation of both impulsive and ambient noise pressure

monitoring (MSFD Technical Sub-Group on Underwater Noise 2013).
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Currently there are no published standards or regulations for shipping activities, although the Sub-
Committee on Ship Design and Equipment of the IMO (International Maritime Organisation) have
produced non-mandatory technical guidelines for ship quietening technologies (propellers /
equipment), approved by the 66™ session of the Marine Environment Protection Committee (MEPC)

inApril 2014.

The effects of underwater noise may also require consideration under the EU Habitats Directive in
regards to disturbance of protected species, e.g. itis an offence to deliberately disturb animals listed

inAnnex |V (a).

The Joint Nature Conservation Committee (JNCC) has three key guidelines for underwater noise,
these are:
e Statutory Nature Conservation Agency Protocol for minimising the risk of injury to marine
mammals from piling noise, (JNCC 2010a)
e Guidelines for minimising the risk of injury and disturbance to marine mammals from
seismicsurveys, (JNCC2010b)
e Guidelines for minimising the risk of disturbance and injury to marine mammals whilst using

explosives,(JNCC 2009)

Welsh Government policy on noise affecting human health and wellbeing and terrestrial wildlife is
laid out in ‘A noise action plan for Wales 2013-2018 (Welsh Government 2013c), which covers all
forms of noise, including occupational and neighbourhood noise, and includes commitments to
focus attention on those who experience the highest noise levels (people who live in noise action
planning priority areas), protect and enhance tranquil urban green spaces (including designated
quiet areas) and review and update noise guidance where necessary to ensure that regulators have
the tools they need to do their job. It includes a chapter on port noise compiled by the Port Health
Technical Panel of Welsh local authorities, which outlines the current regulatory landscape for noise

from shippingthat affects coastal communities.

4.6.4 Current Status (Noise)

Several studies have focused on the impacts of underwater noise on marine life, which have
included looking into the behaviour and physiological effects (Richardson et al. 1995; Popper et al.
2004; Hastings and Popper 2005; Wahlberg and Westerberg 2005; Madsen et al. 2006; Thomsen et
al. 2006; Southall etal. 2007).
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There is still a lack of quantitative assessments through monitoring to determine the current status
of underwater noise (and its associated effects), e.g. evidence to support the hypothesis that
underwater noise from marine activities are having adverse effects at population levels of sensitive
spedes. Monitoring and mitigation techniques such as ‘soft-starts’, bubble curtains and other noise
reduction technology, during piling activity which can reduce levels of underwater noise caused by
marine activities, are being evaluated, e.g. in Germany (Koschinski and Ludemann 2013) and alsoin a
UK project under the Offshore Renewables Joint Industry Programme (ORJIP) (Carbon Trust 2014).
Some mitigation techniques (mostly but not exclusively on ADDs) has been published by Xodus
(2013): Use of Deterrent Devices and Improvements to Standard Mitigation during Piling’ was
commissioned for Phase 1 of Project 4 of the Offshore Renewables Joint Industry Programme
(ORIJIP). Noise arising from marine aggregate dredging operations have been measured by Robinson

etal.(2011).

There are currently gaps in the guidance available to regulators for managing shipping noise
affecting residential populations. This deficiency may be partly addressed, at least in relation to
industrial shipping operations, by the publication of British Standard BS 4142:2014, Methods for

rating and assessing industrialand commercialsound, currently in preparation.

4.6.5 The future(Noise)

Trends in underwater noise are directly related to the trends in the activities exerting noise
pressures in the marine environment, e.g. shipping, oil and gas, offshore wind farms, described
elsewhere in this report. Mitigation measures such as spatial and timing controls, noise barriers (i.e.
bubble curtains), pile sleeves and pingers can be used to avoid injury and mortality of sensitive

marine species butrequire furtherevaluation.
Evidence on the health effects of different types of noise on human beings is steadily growing.

Quantitative dose-response relationships are currently unavailable for industrial and shipping noise,

but the gaps are closingand may be expectedto continue todosointhe comingyears.
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5 Sectoral Considerations

Wales is highly dependent on the trade, tourism and fishing industry that its seas provide. As such

protecting and sustainably developing Wales’s seas is essential. Wales’s marine resources support a

wide range of sectors including:

marine aggregate extraction (sands and gravels);

aquaculture (the cultivation of seafood);

military activities (training and national security);

navigation dredgingand seadisposal to ensure Welsh ports can operate efficiently;

energy (including oil and gas, carbon capture and storage, renewable energy developments,
coastal power stations and coal gasification);

fisheries;

tourismandrecreation;

ports and shipping; and

surface water runoff and waste water management.

This chapter provides an overview of each of these sectors and the evidence available to support the

development and implementation of the WNMP.
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5.1 Aggregates

5.1.1 Overview and background

The marine aggregates sector involves the extraction of aggregates, such as sands and gravels from
the seabed. Marine aggregates make an important contribution to the Welsh economy, providing
direct employment within the sector as well as within a range of ancillary activities that support the
industry induding ship building and repair, exploration services, processing of aggregate at wharves,
manufacture of products from marine aggregates and agents involved in the sale of marine

aggregates (UKMMAS 2010a).

Marine sand and gravel provide an essential contribution to meeting the nation's demand for
construction material, being used for the development of our built environment (including large
infrastructure, housing, the transport network, water and energy) (North Wales Regional Aggregates
Working Party 2009). As an example, at a UK scale total construction mineral extraction is worth
£2.4 billion, total construction products are worth £5.3 billion and downstream markets are worth
£400 billion. There is a similar relationship with employment —with extraction representing 6-7,000
jobs and construction products 19,000-23,000 jobs (Capital Economics 2012). While these
relationships are UK scaled, there is likely to be a similar relationship at a Welsh scale. In addition,
there are often no practicable altermnative sources to marine aggregate for the maintenance of
coastal defences that are likely to be required for, amongst other things, adaptation to climate
change. Marine aggregates contribute to energy security and economic development through
provision of fill for major coastal infrastructure projects, for example ports, renewable energy and
nuclear energy projects. BMAPA, MPA Wales and The Crown Estate have commissioned the Welsh
Economic Research Unit at Cardiff University to undertake some spedific research to refine the

contribution of the mineral products industry to the Welsh economy.

The construction market requires very precise specifications of sand. Such deposits are not
widespread around the UK (or Wales), therefore, the marine aggregate industry is tied to certain
areas where these deposits are found. The Crown Estate commissioned the British Geological
Survey (BGS) to create maps of where suitable aggregate resource is located across UK waters.
These maps provide a useful reference to where the aggregate industry can (and cannot) potentially

operate (Highley etal. 2007).

Wales, and South Wales in particular, has a strong historic reliance on marine aggregates (Gosson

2011). In South Wales, marine sand meets more than 80% of the demand for aggregate (HM

Wales’ Marine Evidence Report Page 225 of 432



Government 2011). In 2002, an impact assessment comparing marine and land won aggregate
concluded that it was unlikely in the foreseeable future that Welsh marine aggregate could be
replaced with aggregate from other sources, without significant increases in cost and a reduction in
the quality of the construction material, which would have adverse economic consequences for
Wales (Thompson et al. 2002). In addition, marine is also the only significant source for sand to be
used for general construction and building purposes in Wales. Therefore, marine aggregates are
essential in Wales to maintain existing infrastructure and services as well as provide a resource for

new construction projects (Figure 28).

The impacts of aggregate extraction are relatively well known, with a wealth of research undertaken
over the last 10 to 20 years. A major part of this research has been funded under the Aggregate
Levy Sustainability Fund (ALSF), a levy which the UK Government imposed on all primary aggregates
production to reflect the environmental costs of winning these materials. Whilst these studies were
focussed in English waters many of the outputs are readily transferable / applicable to the
understanding of the impacts of marine aggregate extraction in Welsh waters. From 2002 — 2011,
£25m worth of research into the effects of marine aggregate extraction was conducted (Cefas

2014b).

5.1.2 Key issues for Marine Planning (Aggregates)
Marine aggregate extraction may cause direct, indirect and cumulative impacts on the environment
and may have both positive and negative interactions with other sectors. Licensing of aggregate
extraction usually requires an Environmental Impact Assessment (EIA) to be carried out to assess the
impacts of the activity, which provides a transparent mechanism for assessing any potential impacts
and how negative effects can be mitigated. The mainissues forconsideration are, orcould be:
e Disturbance /habitatloss due to sedimentremoval.
e Removal of species within sediment.
e Creation of sediment plumes by draghead disturbance, by overflow when loading sediment
and by screening (sorting) of aggregate forend userrequirements.
e Changesinbathymetry/seabedtopography.
e Potential impact onsensitive receptors—nature conservation orarchaeological.
e Employment — directly in industry, but also ancillary works — e.g. shipbuilding and
construction works.
e Sedimentforcoastal protection, including coastal defences.

e Interactionswith otherseausers(e.g. shipping, fishing).
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Figure 28 Marine aggregate interests located off the Welsh coast
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However, there are wider key issues with regards to marine aggregates and marine planning:

513

Marine dredged aggregates are vitally important in south Wales, as they are the only
significant source of sand for concrete manufacture (Bide etal. 2013).

Marine aggregates make an important contribution to the Welsh economy, including direct
employment within the aggregate sector and indirectly (survey ships, equipment and
maintenance) as well as supporting regional construction works.

Marine aggregate extraction is spatially limited and can only take place where there are
suitable resources (The Crown Estate 2014). As such, itis important that these resources are
safeguarded against other marine activities which may compromise their use, for example,
cablesand pipelines, energy developments and designated anchorages.

Marine aggregates represent the most sustainable source of supply. Construction
aggregates are a low value, bulk material and are therefore sensitive to the costs of
transportation. Through the economies of scale that are possible, marine aggregates are
able to be transported inlarge volumes (over 2,000 tonnes) over considerable distances, and
delivered into the heart of coastal urban areas where they need to be used. This is both cost
effectiveand energy efficient.

The current average age of the UK dredging fleet is approximately 22 years. With a marine
aggregate dredger costing approximately £30m to construct and having a working life of 25
years significant investment will be required over the next five years to maintain production
capacity. To support this, operators need long-term confidence and security in the
resources that they currently dredge, and those that may need to be worked in the future.
Mineral resources are finite and can only be worked where they occur. As their extraction is
subject to many constraints, it is important that society uses minerals in the most efficient
and sustainable manner. ldentifying the distribution of known mineral resources on the UK
Continental Shelf (UKCS) and presenting them in a consistent fashion at a national scale
allows minerals to be considered in the marine spatial planning process and permits more

effectiveand sustainable management strategiesto be developed (Bide etal. 2013).

Current Policy (Aggregates)

The current policy for marine aggregates is provided within the Marine Policy Statement (MPS) (HM

Government 2011), which sets out the Govemment’s view for the sustainable use of our seas. The

importance of marine won sand and gravel is reflected in the MPS, which states that ‘marine plan

authorities should as a minimum make provision within Marine Plans for a level of supply of marine

sand and gravel that ensures that marine aggregates ... contribute to the overarching Government
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objective of securing an adequate and continuing supply to the UK market for various uses.” The MPS
further goes on to state that ‘marine plan authorities should consider the potential long-term
requirement for marine won sand and gravel... and should take into account ... the importance of

meeting regional and nationalneeds ... and the need to safeqguard reserves for future extraction.’

Extraction of marine aggregates in Welsh waters requires permission (both for prospecting and
commerdal extraction) from the seabed owner (in most cases The Crown Estate) and a licence from
NRW. The Welsh Government’s Interim Marine Aggregates Dredging Policy (IMADP) elaborates on
the general policies of the MPS providing the framework for sustainable, objective and transparent
decision-making for licences in Wales to meet society's needs for aggregates dredged from the
Bristol Channel, Severn Estuary and River Severn (Welsh Assembly Govemment 2004a). The IMADP
includes strategic polices for the continuation of marine sand and gravel extraction into the
foreseeable future; a concentration of activities offshore and to the west of the Bristol Channel;
maintaining a capacity in Welsh waters of up to 2 million tonnes p.a. and a five to fifteen year
supply. However, it should be noted that IMADP is nearly 10 years old and Welsh Government are in

the process of reviewing and updatingitas part of the marine planning process.

The provision of dredged aggregates to Wales is considered in the context of Minerals Planning
Policy Wales and Minerals Technical Advice Note (Wales) 1: Aggregates (MTAN 1) (Welsh Assembly
Government 2004b) which seeks to ensure that supply is maintained and managed in a sustainable
way, maximising the use of secondary and recycled aggregates. MTAN 1 requires that in each
Regional Aggregate Working Party (RAWP) area a Regional Technical Statement (RTS) is prepared
(which are reviewed every 5 years). The RTS documents are an important part of ensuring that an
adequate supply of primary aggregates can be maintained, which meets local, regional and UK
needs. They form a key delivery mechanism for implementing national planning policy for minerals
contained in Minerals Planning Policy Wales (2000) and MTAN 1. Collaboration across local
authority boundaries is a necessary imperative when dealing with minerals and Local Development
Plans Wales (2005) states that new and existing cross boundary work should be integrated into Local
Development Plans (LDPs), where relevant, noting the RTS documents as a key area of cross
boundary work. However, it should be noted that Wales is a net importer of marine aggregates at
present (particularly in the Bristol Channel) with the majority of supply being met from licence areas
in English waters. This reinforces the importance of the consistency in marine planning at a regional

seascale.
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While land-based quarries still provide the majority of aggregates in the UK, material dredged
offshore has been playing an increasingly important role in the building industry since the 1960s.
Today, marine aggregates meet about 20% of sand and gravel demand in England and Wales, with

16.8 million tonnes of sand and gravel dredged from the UK seasin 2012 (The Crown Estate 2013a).

5.1.4 Current Status (Aggregates)

Marine sand and gravel supplied about 47% of total sand and gravel output sold in Wales in 2009
(BGS 2011). On a tonnage basis, Welsh marine aggregates account for 7% of the UK sand and gravel
aggregate production (Highley et al. 2007). Marine-dredged aggregates are of major importance in
South Wales, with supplies being sourced from the Severn Estuary and the Bristol Channel, but are
of very limited importance in North Wales (Cuesta Consulting Limited 2013) although the
significance and value of this source of supply to the construction activity taking place in the major
urban conurbations of Liverpool and Manchester must be acknowledged — as marine aggregate
supplies represent the most sustainable source of supply to these areas. In South East Wales,
marine-dredged material accounted for more than 96% of all sand and gravel production over the
baseline period (2001 to 2010), reflecting the almost complete lack of historical (or current) land-
based sand and gravel extraction in that area, despite the existence of potential land-based
resources. However, those potential land-based resources are seriously constrained. This may be
through quality (induding overburden), location or environmental / development constraints. Local
demand is for sand (not gravel) as the coarse aggregate demand is met from crushed rock sources,
consequently, the gravel (and fine sand) is considered a waste product and the processing required

to produce the quality of sand required makes the resources un-economic.

In 2013, more than 1 million tonnes of material (of a permitted 1.7 million tonnes) were dredged in
the Bristol Channel, the majority of which consisted of fine sand which is used in the construction
and ready-mixed concrete industry (The Crown Estate 2013a; 2014). Culver Sands (UK waters),
Nobel Banks, North Middle Grounds, and North Bristol Deep are the principal licensed areas for
marine aggregate extraction in the south west (North Middle Grounds are exposed at low water)
(Severn Estuary Partnership 2012). In 2012 and 2013, all of the aggregate extracted was landed at
ten wharves in the south west. Approximately 60% of the aggregate was delivered to seven Welsh
wharves (Swansea, Barry, Port Talbot, Pembroke, Burry Port, Newport and Cardiff), with 40% landed
at three English ports in the south west (Bridgewater, Appledore and Avonmouth). All of these
extraction areas are located below low water with the exception of Bedwyn Sands where all

dredging takes place above the low water mark (Figure 29). Extraction also takes place in Hilbre
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Swash in the waters off North Wales. The application area shown in Figure 29 could produce a

further 0.6 milliontonnes peryear.

Figure 29 Marine Aggregates, Capability and Portfolio for the South West Region2014 (The Crown Estate 2013a)
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5.1.5 The future (Aggregates)

The aggregates supply business is dosely linked to the construction sector, and therefore the wider
economy as a whole. Demand for marine aggregate materials is likely to respond to large scale
infrastructure projects such as the expansion and development of ports, nudear new build and
renewable energy, for example, offshore wind farms. The marine aggregate industry predicts that
known marine reserves of sand and gravel aggregates will provide a supply for at least another 50
years based on the extent of present reserves (UKMMAS 2010a) and a study by BGS (BGS Resource
Assessment Study) commissioned by The Crown Estate shows at a high level where these deposits
are located (Bide et al. 2013). Based on the BGS resource assessment study a future technical
opportunity for marine aggregates has been derived (shown in Figure 29). This shows spatial areas
in the Irish Sea and Bristol Channel which contain nationally important ‘coarse aggregate’ and
selected areas of ‘fine aggregate (coarse sand)’ which were defined as being of higher importance

due to the uniformity or quality of the deposits. If any major infrastructure projects are consented
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(e.g. the proposed Sevem Barrage) the source and extent of aggregates for construction would be
one of a number of considerations, including whether sand and gravel reserves in Welsh waters
would be sufficient. For the time being, marine-dredged aggregates will continue to supply a similar
proportion of overall demand as they have done over the last decade, so the demand for land won
aggregates in any of the sub-regions of either South Wales or North Wales is not likely to be affected

(Cuesta Consulting Limited 2013).

As an indication of the possible pattern for Wales the aggregate forecast for England (between 2005
and 2020) (Department for Communities and Local Government 2009) show a predicted decrease in
land won aggregate (-7%) and a predicted increase in marine won aggregate (+14%); however, it
should be noted that in the RTS prepared by the RAWPs the same proportional contribution from
marine aggregates is projected in order to allow flexibility and that any increased demand can be
met from marine sources. Furthermore, international demand for marine aggregates may grow in
the future as continental land supplies become exhausted, although this may not affect the sectorin
Wales as it is understood no marine aggregates are currently exported from Welsh ports (Highley et
al. 2007). However, marine aggregate dredged from licences in Welsh waters can be landed in
English ports (Avonmouth, Bridgewater) and, vice versa, marine aggregate dredged from English
licences is landed in Welsh ports. In fact, South Wales is currently a net importer of marine

aggregatesfrom English licences.
Demand for flood defence programmes in coastal and inland areas may be increased due to

pressures from climate change, and so greater demand for soft engineering defences (such as beach

replenishment) could result.
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5.2 Aquaculture

5.2.1 Overview and background

Aquaculture includes the rearing or cultivation of aquatic organisms using techniques designed to
increase the production of the organisms in question beyond the natural capacity of the
environment. It can be characterised in a number of different ways, induding the organism farmed,
the culture environment, the production intensity and the type of production system used.
Aquaculture activities that depend on sea water include different systems of shellfish or finfish
farming and seaweed production and harvesting. Marine biomass, from seaweed harvesting for
energy production is emerging as one of the newest prospective aquaculture business sectors (see

section 5.5.3).

Aqguaculture commonly refers to the activity of fish farming and its supporting industries. The term
‘fish farming’ in this context encompasses the farming or culturing of aquatic spedes including: fin
fish, crustaceans, bivalves, other molluscs and other aquatic animals in sea water. It also
encompasses the operation of fish hatcheries, the production of fry, fingerlings and spat, as well as

the growing of laverand otheredible seaweeds.

The aquaculture sector is complimented by a number of supporting activities, incuding the
manufacture of prepared feed for the farms and the specialised construction, installation and
decommissioning of fish farms. Other secondary industries include the processing, distribution and

sale of fish for consumption.

The predominance of current marine aquaculture in Wales relates to shellfish cultivation; as such
reference should also be made to section 5.6 of this WMER which contains complementary
information on the scale and location of fisheries activities. Figure 12 shows all the shellfish

harvestingareasin Wales.

5.2.2 Key issues for Marine Planning (Aquaculture)

The Welsh Government is committed to the sustainable development of aquaculture in Wales. This
includes shellfish and finfish, in the coastal marine environment and in freshwater. Article 34 of the
Common Fisheries Policy sets out the requirement for each Member State to have a multiannual
national strategic plan for aquaculture. The European Commission Communication ‘Strategic
Guidelines for the sustainable development of EU aquaculture’ (COM (2013) 229) further develops

this. The plan covers actions which can be taken to improve aquaculture, induding reducing the
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administrative burden on operators, increasing collaboration between industry and scientific

institutions.

In relation to aquaculture, the European Maritime and Fisheries Fund (EMFF) in Wales will focus on
capacity building, increasing innovation and new developments, building on links between operators
and scientific bodies as well as increasing the sustainability of the industry in its interactions with the

environment.

The environmental characteristics required by aquaculture and those which support the designation
of MPAs are similar (e.g. clean and productive waters) which provides competing issues for marine
planners to consider. In Wales there has been some conflict between aquaculture businesses and
the management of European Marine Sites (EMS) although the Menai Strait mussel fishery does
exist within the EMS without conflict. This can lead to significant expense and delays in businesses
getting off the ground. Work could be undertaken to guide developers on the best places to site

theirbusinesses to avoid such conflicts.

Non-native species and disease are concems for aquaculture sectors and marine planning will need
to work alongside the Food Standards Agency and local councils to have due regard to the

classification of shellfish waters and any activities which may affect these classifications.

5.2.3 Current Policy (Aquaculture)

The Welsh Government is committed to helping support the sustainable growth of aquaculture and
has ambitious plans to double Wales’s annual finfish aquaculture output, from 1,000 tonnes to 2,000
tonnes by 2020, and shellfish aquaculture production from 8,000 tonnes to 16,000 tonnes. In order
to ensure such growth, the current administrative and licensing procedures must be simplified,
supporting innovation and collaboration between industry and academic research centres and
developing the co-location of aquaculture with other marine industries. The Welsh Government will
ensure that the new EMFF is aligned to develop programmes that will support the delivery of the
Marine and Fisheries Strategic Action Plan and will work with local businesses to enable them to

make the best use of the full range of European funds available (Welsh Government 2013d).

5.2.4 Current Status (Aquaculture)

Commercial aquaculture in Wales has traditionally focused on the managed cultivation of shellfish at

sea and freshwater production of salmonids, such as Atlantic salmon for stocking, rainbow trout and
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brown trout for the table and for recreational fisheries. The production of salmonids is an onshore
activity that requires fast flowing fresh water. Mussel production contributes to the bulk of shellfish
aquaculture, the majority of which is exported as live, fresh produce to Europe. Wales is the top
producer of mussels compared to other devolved nations in the UK, producing 37% of the UK
tonnage total (UKMMAS 2010a). Sustainable shellfish cultivation in Wales depends on cooperation
with other sectors and users of coastal areas, as clean, designated, unpolluted waters are essential

for shellfish production.

There are estimated to be nine businesses at thirteen sites undertaking aquaculture activities in the
Welsh Marine Area, employing approximately 23 Full Time Equivalents (FTEs) directly (Cefas 2012).
The businesses are focussed on shellfish aquaculture and are estimated to have generated

approximately 9,000 tonnes of produce (99.9% Mussels) in 2012.

5.2.5 The future(Aquaculture)

The long term trend for the aquaculture industry is expected to be one of continued growth. This is
despite recent dedines in the level of activity in some areas due to the economic downturn.
Aqguaculture is considered to be a key area for development by UK administrations due to its
potential to contribute to the sustainability and security of the UK food supply. Development of this
industry is closely linked to changes in wild fisheries, site availability, the environmental carrying
capacity and the availability of investment. Therefore, the likely future activity within this sector,
although difficult to predict with accuracy, is predicted to be one of continued growth (UKMMAS
2010a).

Aquaculture could become the greatest source of the required increase in fish and shellfish
production that will be needed in the coming decades to bridge the gap between diminishing food
resources and the increasing demand for food (Environment Food and Rural Affairs Committee
2009). There are possibilities that in the future offshore wind farms and decommissioned oil and gas
rigs, could provide the structural supports for fish farms, though based on current market
knowledge, such installations appear to be uneconomic due to their likely distance from the

shoreline.
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5.3 Defence

5.3.1 Overview and background

Defence activities that utilise the marine environment, directly or indirectly, in support of
operational capability are diverse but include operational vessels and aircraft, HM Naval bases,
surface and sub-surface navigational interests, underwater acoustic ranges, maritime exercises,
amphibious exercises, coastal training ranges and test and evaluation ranges (UKMMAS 2010a; HM

Government 2011).

As one would expect this position is reflected in the Welsh Govemment consultation on marine
planning (Welsh Assembly Government 2011): ‘The marine and coastal environment is essential to
the Ministry of Defence (MoD) in maintaining the operational capability required to achieve UK

nationalsecurity’.

5.3.2 Key issues for Marine Planning (Defence)

The construction and operation of offshore marine infrastructure, installations and activities, as well
as policies on conservation designations and the health of the wider environment may impact on
defence interests in certain areas. Marine plan authorities and decision makers should take full
account of the individual and cumulative effects of marine infrastructure on both marine and land
based MoD interests. Marine plan authorities, decision makers and developers should consult the
MoD in all circumstances to verify whether defence interests will be affected (HM Govemment

2011).

Non-defence activities in the marine area have the potential to impact the MoD elsewhere. Some
onshore coastal defences such as aerodromes, transmitter sites and explosive stores have
safeguarding zones extending over the marine area to regulate development that may otherwise

affecttheiroperation (HM Government 2011).

Through the delivery of security for the UK and Overseas territories, the MoD contributes to the
marine sector by providing survey data and cross-government surveillance’, monitoring and

enforcement activities.

7 The National Maritime Information Centre is responsible for providing situational awareness to central

government via the Cabinet Office Briefing Room (COBR) mechanism and lead departments who deal with the
impacts of environmental disasters or crises.
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It is recognised that there are risks to the marine environment through the maintenance and
deployment of operational capability. The MoD is committed to the protection of the natural and
historic environment. It will therefore not seek to be exempt from environmental legislation unless
such legislation restricts essential operational capability. Where derogations or exemptions are
sought to maintain operational capability, the MoD will ensure that internal management
arrangements and mitigation measures minimise environmental impact so far as reasonably
practicable. The MoD has undertaken to minimise the impact of its activities on the environment
and pays due regard to such impacts as part of its decision making process, in line with the Secretary
of State for Defence’s statement on Safety, Health, Environmental Protection and Sustainable

developmentinthe MOD (HM Government 2011).

Key pressures are likely to include noise from sonar and underwater explosions, habitat damage and
introduction of marine litter and contaminants. A sustainable development strategy was published
by the MoD in 2008 and provides a number of objectives, measures and targets for changing the
way that activities are carried out in order to reduce pressure on the marine environment, climate

and communities (UKMMAS 2010a).

5.3.3 Current Policy (Defence)

The MPS states that marine activities should not prejudice the interest of defence and national
security and the MoD should be consulted accordingly. The participation of the MoD in the
development of marine plans and their contribution to overall, safety and resilience will ensure the
effective use of marine resources while identifying mitigation measures, where possible, for

incompatible activity or usage (HM Government 2011).

The MoD has the power to regulate sea areas and restrict their use either temporarily or
permanently by making byelaws under the provisions of the Military Lands Act 1892 and 1900 and
the Land Powers Defence Act 1958.

The UK National Strategy for Maritime Security (May 2014) sets out the scope and objectives to
safeguard and promote UK interests and prosperity by upholding the freedom of the seas, by
mitigating national security threats and by exploiting opportunities throughout the maritime domain

(HM Government 2014).
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The National Maritime Information Centre (NMIC) provides a comprehensive picture of potential
threats to UK maritime security in UK national waters (NMIC 2012). The NMIC brings together
existing functions to provide improved maritime situational awareness and support to lead agencies
in the event of emergency or crisis. This allows a much better understanding of maritime safety and
security risks and opportunities; information will be shared across Government, and to industry,
regional and intemational partners, and the public as appropriate. Whether the result of this

exercise will be anincrease in activity in the Welsh marine plan arearemains to be seen.

5.3.4 Current Status (Defence)

Relatively little military activity occurs in the Welsh Marine Plan areas, partly due to the lack of naval
bases along the coast. However, there are several military practice areas within the plan areas that
are used by a combination of Royal Navy, Army and Royal Air Force for practice in air-to-air combat
manoeuvres, bombing and firing test areas. This includes the Air Defence Range at Manorbier Head
on the Pembrokeshire coast, the Pembrey Sands Air Weapons Range and the Castlemartin firing
range in Pembrokeshire (Ministry of Defence 2012). Cardigan Bay is also a military practice area and
there are some relatively small munitions dumping grounds off the coast of Pembrokeshire

(UKMMAS 2010a).

5.3.5 The Future (Defence)

The Strategic Defence Review announced a series of cuts to the Armed Forces in October 2010, with
defence spending to fall by 8% over four years (HM Government 2010). By 2015 there will be 5,000
job losses in the Royal Navy, and the MoD will lose 25,000 civilian staff, amongst other cutbacks.
Whilst future defence activities are difficult to predict, many existing defence commitments are
likely to continue for the foreseeable future induding the need for exercise and practice areas and
firing ranges. Any future changes in the nature and level of this marine activity are likely to be
driven by strategic decisions at the UK level taken by the MoD. The marine planning process itself is
unlikely to have great influence over the prevalence or location of defence-related activities (MMO

2011; MMO 2012a).

In relation to other sectors, there is potential for wind turbines to cause radar interference when
turbine heights exceed certain levels; how this will affect future deployment of offshore wind farms
remains to be seen. However, a recent breakthrough in radar technology may eliminate the need

for MoD to object to wind farm projects on this basis (The Guardian 2012).
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5.4 Dredging and Disposal

5.4.1 Overview and background
Dredging is closely linked with the Ports sector and consists of navigation dredging of ports,
harbours, marinas and navigation channels to maintain navigable depths for vessels. There are two

main types of navigation dredging: capital dredging and maintenance dredging.

Capital dredging is the removal of material to create a greater depth than had previously been
charted on UKHO Admiralty Charts. It involves the improvement of access by deepening and
widening an existing channel, or by creating an entirely new access channel. This is usually done in
order to allow larger vessels, longer optimal tidal windows and to provide passing places in narrow

channels.

Maintenance dredging is required to maintain water depths in areas where sedimentation occurs. It
mainly involves the removal of recently deposited unconsolidated sediments, such as mud, sand and
gravel to maintain existing access to ports and ensures that all vessels using the waterway may do so
safely. It is undertaken on an as-and-when basis to maintain the level of water necessary for the

safe operation of vessels.
If no alternative uses for the dredged material can be found then, as long as the dredged material is
deemed suitable by regulators, it is usually disposed of at sea at designated disposal sites. In the

Welsh marine areathere are currently 15 open seadisposal sites (see Table 12and Figure 30).

Table 12 Open sea disposal sites in Welsh waters

Disposal Site Code Disposal Site Name Disposal Site Code |Disposal Site Name

1S015 NEW QUAY TRACK LU125 MONKSTONE CILL

1S035 DEGANWY BENEFICIAL USE LU130 SWANSEA BAY (OUTER)

15040 HOLYHEAD DEEP LU140 NEWPORT

1S065 CONWY BENEFICIALUSE LU145 BURRY PORT

1S099 BROUGHTON LU168 MILFORD HAVEN TWO

15102 MOSTYN DEEP (MAINTENANCE) LU169 MILFORD HAVEN THREE

LU110 CARDIFF GROUNDS LU190 NEYLAND (OFF MILFORD HAVEN)
LU115 MERKUR BUOY
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Figure 30 Navigation dredging and sea disposal sites in Wales
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54.2

Key issues for Marine Planning (Dredging and Disposal)

Dredging and disposal is essential for maintaining and developing unimpeded and safe navigation of

ports, harbours and waterways for shipping and recreational boating as well as for remediation and

flood management. Dredged material can be a valuable resource, and can be used in environmental

enhancement projects including habitat creation and enhancement, and engineering projects for

construction materials, flood defence, land redamation and beach nourishment. However dredging

and disposal of dredged materials may:

5.4.3

Pose arisk to marine life and ecology through changes in water quality (changesin chemistry
and turbidity), noise and physical disturbance;

Mobilise contaminants (held in sediments from legacy industrial activities, antifouling paints,
ongoingindustrial or domestic maintenance and operational activities);

Impact designated nature conservation areas;

Degrade heritage assets through direct orindirect physical activity;

Change natural sedimentary systems via morphological changes (i.e. alterations to channel

width and depth) (Modified from MMO 2013b).

Current Policy (Dredging and Disposal)

The key policy drivers are (modified from MMO 2013b):

Licensing of dredging and the sea disposal of dredged material in Wales is undertaken by
NRW under Part 4 of the Marine and Coastal Access Act 2009 (MCAA) (Natural Resources
Wales 2013b). The MCAA provides the principal statutory means by which the UK complies
with EU law, such as the Waste Framework Directive and international obligations such as
underthe OSPAR Convention and the London Protocol in relation to disposals at sea.

Section 75 of the MCAA includes an exemption from licensing for dredging or the disposal of
dredged material carried out by, or on behalf of, a harbour authority. The exemption only
applies if the dredging or disposal is authorised by and carried out in accordance with a
Harbour Orderor Local Act.

The UK Government's policy is that no waste should be disposed to sea if there is a safe and
practicable alternative. In accordance with the Waste (England and Wales) Regulations
2011, NRW is required to apply the waste hierarchy in authorising any disposal at sea.
Therefore alternative or ‘beneficial’ uses of dredged material should be considered and
disposal at sea, assuming the material is suitable, at designated disposal sites should only be

considered if noalternative uses can be found.
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e NRW in their role as the competent authority in Wales for the Water Framework Directive
(WFD) will consider the effects of dredging and disposal activities on water status. The WFD
applies to waters out to 1 nm from the baseline from which territorial waters are drawn
(Natural Resources Wales 2013c).

e To facilitate compliance of capital or maintenance dredging activities with the WFD the
Environment Agency, in partnership with the navigation sector, produced guidance entitled
‘Clearing the waters: Marine dredging and the Water Framework Directive’ (Environment
Agency 2012). This sets out the process that those undertaking or approving navigation
dredgingactivities should follow.

o The development of a baseline document under the Maintenance Dredge Protocol (MDP)
provides assistance to operators and regulators seeking or giving approval for maintenance
dredging activities that could potentially affect European sites (protected under the EU
Habitat and Wild Birds Directives) known as Natura 2000 (or N2K) sites (Defra 2007).

Howeverthe MDP has notbeenadoptedin Wales.

5.4.4 Current Status (Dredging and Disposal)

A considerable proportion of dredging activity is likely to occur in and around major ports; however,
there is no clear data on the absolute level of dredging activity (only on disposal volumes) that
occurs around the UK in any given year. On average, between 2010 and 2012 there was 1,695,880
dry tonnes of dredged material disposed to licensed disposal sites around the Welsh coast, the

location of those sitesis shownin Figure 28.

5.4.5 The future(Dredging and Disposal)

The amount of dredged material disposed at sea has remained relatively constant over the last 20
years, with a slight reduction in the trend as operators seek to reduce costs. The requirements for
the disposal of dredged material at seais directly linked to the ports sector (see section 5.9). There
will be a limit to which the operators can reduce their maintenance dredging activity, and together
with the increasing draft of vessels and potential port expansion projects, the level of maintenance

dredgingseems likely to be sustained.
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5.5 Energy

5.5.1 Overview and Background

A secure, sustainable and affordable supply of energy is of central importance to the economic and
social well-being of the UK. The marine environment will make an increasingly major contribution to
the provision of the UK’s energy supply and distribution. This contribution includes the oil and gas
sectors which supply the major part of our current energy needs, and a growing contribution from
renewable energy and from other forms of low carbon energy supply in response to the challenges
of tackling climate change and energy security. Contributing to securing the UK’s energy objectives,

while protecting the environment, will be a priority for marine planning (HM Government 2011).

When developing Marine Plans, marine plan authorities should identify how these will contribute to
delivery of national targets and priorities, including legally binding commitments entered into under
the Renewable Energy Directive (Directive 2009/28/EC) and our domestic binding target to reduce
greenhouse gas emissions by 80% by 2050. This will indude taking account of preferred areas for
development of different energy sources, generation and distribution infrastructure and, if
appropriate, setting out potential new opportunities, taking into account the most sensitive areas
for biodiversity and considering carefully areas with competing and incompatible uses. When
developing the Marine Plans, consideration should also be given to The Crown Estate, as they have
large input into most marine energy infrastructure because developers must gain consent from The

Crown Estate to lease the seabed and develop onit.

In terms of electricity generation, Wales was responsible for 9% of generation inthe UK between
2004 and 2010 (see Table 13) (Statistics for Wales 2013). Total electricity generationin Wales has
fallen 10% overthis period driven, largely, by afall in generation from coal and nuclear plants (Welsh

Government 2012a).

Table 13 Generation of electricity (Gigawatt hours) by fuel in Wales (Source DECC)

2004 2005 2006 2007 2008 2009 2010 2011
Gas 17363 15926 14940 17182 16546 14580 16033 10670
Coal 7234 6772 8859 5121 9364 6547 5929 6170
Nuclear 7388 7842 7010 5684 7080 6122 5532 5364
Renewables 1029 1196 1404 1371 1627 1609 1621 2159
Oil & other 2408 2917 3424 3330 3589 3130 3056 2921
Total 35422 34653 35636 32688 38205 31988 32170 27284
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Total energy consumption has been falling since 2005, though more so since 2007 (to a low of
97,900 GWh in 2010) which coincides with the economic downturn (Table 14). It would appear that
the industry and commercial sector accounts for a large proportion of this dedine (Statistics for

Wales 2013).

Table 14 Total energy consumption (Gigawatt hours) in Wales by fuel (Source DECC)

2005 2006 2007 2008 2009 2010
Coal 1793 1946 2331 2195 1724 1711
Manufactured fuels 9914 10666 10802 8205 8261 8963
Petroleum products 45435 45044 45449 44731 43920 42827
Gas 34311 32401 30938 29684 26989 26469
Electricity 17567 17394 16633 13267 15720 15818
Bioenergy & waste 604 863 1948 1951 2055 2066
Total 109625 108315 108101 103034 98670 97854

5.5.2 Oiland Gas (including Carbon Capture and Storage)

The principal activities of the Oil and Gas sector is the exploration and extraction of petroleum and
natural gas from underground wells and the operation of the drilling rigs and production fadilities.
Exploration may involve the undertaking of geological surveys or the drilling of exploration wells to
identify the location of the resource and confirm the presence of the oil / gas. Further appraisal
wells may be drilled to confirm the economic viability of the discovery. Where exploration proceeds
to development, this may involve the installation of surface infrastructure e.g. platforms / Floating
Production Storage Offloading (FPSO) vessels to receive and / or process the oil and gas, and the
installation of subsea fadilities (wellheads) and pipelines to transport the oil and gas onshore for
treatment or export. When a field ceases production the final phase is decommissioning which
broadly involves the plugging of wells, deaning of manifolds and pipelines and the removal of both

subseaand topside facilities.

Carbon Capture and Storage (CCS) has the potential to contribute to reducing UK Greenhouse Gas
emissions from the power and industrial sectors. CCS can remove carbon dioxide (CO,) emissions
created by the combustion of fossil fuels in power stations and in a variety of industrial processes
and transport it for permanent offshore storage in either depleted oil and gas fields or saline

aquifers.
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To date, there is no commerdial scale CCS project in operation within Welsh waters or the UK as a
whole. However, through the CCS Commerdalisation Programme (CCSCP), there is an ambition to
support a portfolio of CCS projects, with at least one full scale CCS project operational before 2020
(DECC 2012a). Various projections of the electricity market in the future point to the need for CCS to
aid decarbonisation of the sector and it is therefore likely that this sector will increase in importance
over time once CCS is proven and shown to be cost effective. There is further potential to benefit

industrial emitters through ‘clustering’ of infrastructurein areas of high CO, emissions.

5.5.2.1 Key issues for Marine Planning (Oil and Gas)

Although there is no current oil and gas exploration and production, there are a limited number of
licensed blocks, including one with a significant discovery; also the pipeline network to the Point of
Ayr Gas Terminal is partly in Welsh waters. In addition there are many blocks within Welsh Waters
that are induded in the 28" Oil and Gas Licensing Round and, therefore, future developments

cannot be discounted.

However, offshore storage of gas®, offshore unloading of gas and provision of gas import facilities
are activities which are of increasing importance to our security of supply as indigenous gas supplies
decline (HM Government 2011). A range of offshore infrastructure is required to increase the UK’s
storage capacity including:
e New import infrastructure, induding conventional import pipelines, gas reception facilities
and Liquefied Natural Gas (LNG) import facilities. These will be necessary to provide import
capacity for the increasingly import dependant UK gas market;

e Newsubseastorage facilities and pipelines to allow offshore off-loading of LNG.

The key drivers and efforts for CCS technologies are at the UK and international scale.
Recommendations from the CCS Cost Reduction Taskforce (HM Government 2013b) and investment
from Government and industry are critical factors. Continuing research and development of CCS
technologies and capabilities are important factors in redudng the costs towards making CCS

economically competitive and viable (modified from MMO 2013b).

5.5.2.2 Current Policy (Oil and Gas)
The UK faces a significant challenge in achieving a secure, affordable low carbon energy supply. The

Climate Change Act 2008 established a long-term framework to cut greenhouse gas emissions by at

8 For exa mple see: http://www.gatewaystorage.co.uk/
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least 80% below 1990 levels by 2050, and the Climate Change Committee recommended that the

electricity sector needed to be largely decarbonised by 2030.

When decision makers are examining and determining applications for energy infrastructure and
marine plan authorities are developing Marine Plans they should take into account (HM Govemment
2011):

e The national level of need for energy infrastructure, as set out in the Overarching National
Policy Statement for Energy (EN-1) which appliesin England and Wales (DECC 2011a);

e The UK’s policy objective 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 which appliesin England and Wales;

e That the physical resources and features that form oil and gas fields or suitable sites for gas
or carbon dioxide storage occur in relatively few locations and need first of all to be explored

for, and can then only be exploited where they are found.

The main policy drivers (modified from MMO 2013b) include:

International
e Kyoto Protocol

e Carbon Storage Directive (Directive 2009/31/EC)

National (all of which apply to both England and Wales)
e EnergyAct 2008
o (Climate Change Act 2008
e UK Marine Policy Statement
e CCSRoadmap(2012)
e Energy White Paper(2003): Our energy future —creating a low carbon economy

e CarbonPlan(2012)

Strategic Environmental Assessment (SEA) is the process of appraisal through which environmental
protection and sustainable development may be considered, and factored into national and local
decisions regarding Government (and other) plans and programmes — such as oil and gas licensing
rounds and other offshore energy developments induding gas and carbon dioxide storage. The

Department of Energy and Climate Change (DECC), as the prindpal regulator of the offshore oil and
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gas industry, has taken a proactive stance on the use of SEA as a means of striking a balance
between promoting economic development of the UK's offshore energy resources and effective
environmental protection. Although the European Strategic Environmental Assessment Directive
(Directive 2001/42/EC) was not incorporated into UK law until 2004 (The Environmental Assessment
of Plans and Programmes Regulations 2004, and equivalent Regulations of the devolved
administrations), SEAs have been carried out since 1999 in accordance with its requirements. DECC
undertook a sequence of oil and gas SEAs considering various areas of the UKCS (SEA areas 1-8), in
addition to an SEA for Round 2 wind leasing. The more recent offshore energy SEA (OESEA) and
OESEA2 incorporated the entire UKCS (with the exception of Northern Ireland and Scottish territorial
waters for renewable energy), for technologies induding oil and gas exploration and production, gas
storage and offloading including carbon dioxide transport and storage, and renewable energy

(including wind, wave and tidal power) (DECC 2014a).

5.5.2.3 Current Status (Oil and Gas)

Oil and gas remain the UK’s principal sources of fuel and power, meeting more than 75% of demand
in 2008. Domestic resources satisfied about 66% of UK primary energy demand in 2008 (94% of oil
demand and 74% of gas demand) and are projected to satisfy about 50% of the UK’s oil and gas
demandin 2020 (UKMMAS 2010a).

There is currently no oil and gas exploration or production taking place within Welsh waters. DECC
have recently undertaken the 28" Oil and Gas Licence Round and there are currently a number of

licensed blocksin Welsh waters.

Onshore supporting activities include the significant Point of Ayr Gas Terminal, located dose to
Prestatyn on the north coast. This terminal handles gas from the Liverpool Bay gas fields, which is
delivered via subsea pipeline. Following the refinement process the gas is sent by underground

pipelinetothe Combined Cycle Gas Turbine power station at Connah’s Quay in North Wales.

Whilst Milford Haven plays an important role in the UK’s energy sector, with several il refineries
and one of the largest Liquefied Natural Gas (LNG) terminals in the world, this activity is covered
under the Ports and Shipping sector (section 5.9). Figure 31 shows oil and gas activities in Welsh

waters.
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There are currently no commercial scale CCS projects operating in the Welsh marine area but
Aberthaw power station in Barry is operating a multi-million pound pilot CCS fadility, one of the
largest to be built in the UK. However, to put this into perspective, the pilot CCS plant only captures
emissions from 3MW of the station’s 1,600MW capacity (Wales Office 2012). The pilot aims to
provide the operator, RWE npower, with a better understanding of the effectiveness, reliability and

costs of the technology. The pilotisalso only capturing CO, and not attemptingto store the gas.

Further efforts to develop the CCS industry in Wales are demonstrated by the Seren research project
led by Cardiff University in partnership with the British Geological Survey (BGS) and funded by the
European Regional Development Fund (Geoenvironmental Research Centre 2012). This project
contains themes linked to the CCS industry, including underground coal gasification and carbon

sequestration (thedeliberate removal or storage of carbon).

The availability of offshore CO, storage capacity is limited by suitable geology, which can be found in
hydrocarbon fields and saline aquifers. Work undertaken on potential UK storage sites by the BGS
indicates, unsurprisingly given the lack of oil and gas reserves in Welsh waters, that there are no
known suitable opportunities for the storage of CO, in hydrocarbon fields in Wales; however, it is
noted that this could change within the 20 year marine plan and should therefore be taken into
consideration (DTl 2006). Furthermore, known saline aquifers in Welsh waters, which are generally
characterisedin far less detail than their hydrocarbon bearing counterparts, are not believed to offer

significant potential.

Clearly there are a number of significant current CO, emitters in Wales, including the fossil fuel
power stations of Aberthaw, Barry, Baglan Bay, Pembroke, Severn, Deeside and Connah’s Quay, as
well as several large industrial emitters, e.g. Port Talbot steelworks and Milford Haven refinery.
Assuming that CCS is proven at a commerdal scale such fadilities would potentially be seeking access
to suitable offshore storage resource in the future. Opportunities may exist in the East Irish Sea oil
and gas fields when depleted, which would require transport infrastructure (pipelines) through
Welsh waters. At this time, however, it is not possible to quantify any economic impacts associated

with CCS.
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Figure 31 Oil and Gas for the Welsh coast
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5.5.2.4 The future (Oil and Gas)

Although there is no current oil and gas exploration and production, there are a limited number of
licensed blocks, induding one with a significant discovery. In addition there are many blocks within
Welsh Waters that are included in the 28" Oil and Gas Licensing Round and therefore future

developments cannot be discounted.

The Liverpool Bay gas fields are in dedine and unlikely to be producing by 2020 (though this clearly
depends on the rate of extraction). As such, the Point of Ayr Gas Terminal may become a stranded
asset. A report has shown the potential suitability for this pipeline network to be utilised as CCS
infrastructure given the proximity of large CO, emitters (Eunomia 2011), though this is somewhat
speculative at present given the unproven nature of full-scale CCS; however, given that projects have
started developing in England, the prospect of CCS projects in Welsh Waters should be considered in

a 20 yearplan.

A further consideration is the prospect of shale gas reserves being explored and produced, which has
been given a boost by the UK Government's announcement that exploratory hydraulic fracturing
(fracking) for shale gas can resume and the establishment of an Office for Unconventional Gas and
Oil (DECC 2012b). At present efforts are being concentrated onshore, for example, in South Wales,
Bridgend-based Coastal Qil and Gas Limited has gained approval for test drilling in the Vale of
Glamorgan, however, over the 20 year period of the Marine Plans, this technology may become a

possibility offshore (WalesOnline 2012).

This emerging industry remains, however, at an immature stage and is currently not taking place
anywhere in the offshore environment. As such, no attempt has been made to quantify this in the
forward looking baseline; however, if the relevant geology and economic drivers indicate potential

this may become an option.

CCS is very much an emerging industry and as such trends are currently very difficult to predict.
There have been early setbacks in terms of financing, though there is still the ambition to have one
full scale CCS project operational in the UK before 2020. There are no Welsh CCS projects in this
vanguard, and one might reasonably assume that it would take a further 10 years for CCS to be more
widely rolled-out, including Wales. By 2030 there might, therefore, be significant CCS pipelines
being laid in the Welsh marine area (and associated economic impacts) linking CO, emitters to

identified suitable storage resources, such as the East Irish Sea (Eunomia 2011). However, by 2030
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there is considerable uncertainty as to where the large CO, emitters will be. For example, the
Aberthaw power station which is currently involved in a CCS pilot project (RWE 2014) is expected to
close in the 2020s due to the Industrial Emissions Directive. Given this considerable uncertainty

economicimpacts have not been projected going forward.

Information about potentially suitable geological structures for storing gasses (depleted oil and gas
fields and aquifers) obtained from various sources (including British Geological Survey -

http://www.co2stored.co.uk/ - and commercial storage development companies) has been used by

The Crown Estate to identify potential opportunities for deep subsurface geological storage.
Additional data were used to identify the suitability of potential storage sites, induding location of
existing infrastructure (induding pipelines) and proximity to major CO, emitters. However, even
with this information, it is recognised that the areas of future technical opportunity presented for
CCS remain incomplete. As has happened historically with oil and gas exploration and production,
knowledge of future technical opportunity for CO, storage is likely to evolve with time as enhanced

interpretation of geological information becomes available.

The primary area currently considered to have the potential for CCS is in the East Irish Sea. This is
largely a result of the knowledge gathered through longstanding oil and gas activities in this area.
The topography of the subsurface formations (including aquifers) and the associated rock properties
are much better understood than other locations beneath the seabed, and thus present a much
lower risk to the development of early demonstration sites. Itis important to note that due to the
status of information currently available the CCS areas of future technical opportunity remain

incomplete and therefore it willbe importantto considerthe wider CCS areasin planningwork.

The main area of future technical opportunity for pipelines is in the Eastern Irish Sea associated with
the location of existing offshore oil and gas production assets, potential future fields, CO, storage
opportunities and the presence of existing pipeline infrastructure. The development of additional oil
and gas resources is likely to be focused on satellite fields, access to which can be achieved from the
extension of existing infrastructure. As the life of existing infrastructure could be prolonged, itis not
anticipated that significant numbers of additional pipelines will be needed to support the
hydrocarbon sector. The extent to which existing infrastructure is re-used by new industries such as

CCS and gas storage is, at thistime, unclear.
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5.5.3 Low Carbon

Key activities within the marine low carbon energy sector include the production of wind, wave and
tidal energy (coastal Nuclear Power Stations are described in Section 5.5.4). Ancillary activities that
support renewable energy indude the construction of marine energy installations, the

decommissioning of structures, and transmission of electricity to the distribution system.

Wales has a wealth of natural resources (wind, wave, tidal stream and tidal range) and the low
Carbon Marine Renewables Sector Plan relates to the key activities for hamessing the energy

potential from these assets.

5.5.3.1 Key issues for Marine Planning (Low Carbon)

The UK has among the highest density of exploitable renewable energy resources in the world, and
has the potential to become a global leaderin both engineering development and energy production
with Wales being a contributor. The renewable resources for Wales include wind (for both coastal
and offshore); wave; tidal stream (focused inshore) and tidal range (particularly in the Severn

estuary).

The Marine Plan should take account of, and identify areas of, potential for the deployment of
different renewable energy technologies. Locations of tidal range developments (barrages and
lagoons) may be usefully identified through Marine Planning. Measures should be taken to prevent,
mitigate, and where that is not possible, compensate for any potential negative impacts in line with
legislative requirements. The Marine Plan and the marine planning process will need to be flexible
in responding to emerging evidence about the impacts of new technologies; in particular the

monitoring and review arrangements for plans will be importantin this.

Marine renewable energy projects could have a wide range of impacts, both