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Stage 3 Technical Addendum

Executive Summary

S.1 The Marine Renewable Energy Strategic Framework (the MRESF) is a three stage project
being undertaken by RPS for the Welsh Assembly Government. Stage 1 of the project was
undertaken in 2008 and included a detailed literature review and consultation, aimed at
understanding the existing situation as applicable to Welsh waters. Stage 1 included
issues such as current understanding of the baseline environment, knowledge of potential
impacts associated with wind, wave and tidal stream developments and aspects connected
more directly to the renewables industry, such as device requirements and existing

constraints on consent and development.

S.2 The project is currently progressing through Stage 3 and due for completion in 2011. The
work undertaken during Stage 1 formed the foundations on which Stage 2 and 3 have been
developed, however due to the rapid development of the industry and the degree of
research currently underway, some aspects of Stage 1 could now be considered dated. To
ensure the project remains contemporary at the time of completion (end of 2010;
publication end of Q1 2011), the current report has been prepared, specifically to

investigate potential changes, updates and additions in the following areas:

. Legislative requirements;
= Baseline data (covering Welsh waters);
= Increase in scientific certainty (understanding of the potential impacts of wind,

wave and tidal stream from a global perspective);

= Updates to the potential areas of wave and tidal stream resource identified in Stage
1; and
= Continued liaison with projects with a degree of overlap.

S.3 The current report has been prepared as a Technical Addendum to the work undertaken in
Stage 1 (RPS, 2008) and is accompanied by a number of reports completed during Stage 3
(WAG 2010a and 2010b; WAG 2011a and 2011b).
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1 Introduction

1.1 Overview

1.1.1 This report has been prepared by RPS for the Welsh Assembly Government (WAG) as a
Technical Addendum to Stage 3 of the Marine Renewable Energy Strategic Framework
(MRESF). The MRESF project has followed a 3 stage approach, with Stage 1
completed in 2008, Stage 2 running from 2009-2010 and Stage 3 being undertaken in
2010 and early 2011. The purpose of the current report is to provide an update on key
aspects of the work undertaken in Stage 1, to ensure the overall project is contemporary

at the time of finalisation (completed at the end of 2010; publication Q1 2011).

1.1.2 The MRESF is aimed at exploring and enabling the potential for renewable energy
extraction from Welsh waters, with the intention being to minimise impacts on
environmental resources and socio-economic activities, while maximising the potential
for sustainable energy production to be gained from Welsh waters. The MRESF project
forms part of the Welsh Assembly Government’'s commitment to promoting economic
development of Welsh waters in a truly sustainable manner, and through such,
achieving Wales’ ambitions for low carbon energy generation and the significant
contribution marine energy can make to meeting carbon dioxide and other greenhouse

gas emission (GHG) reduction targets.

1.1.3 The MRESF project was commissioned to investigate offshore wind, wave and tidal
stream energy, together with the potential for carbon capture and storage (CCS), within
Welsh territorial waters. The overall aim of the project is to develop a framework for
enabling the achievement of carbon dioxide emission (and other GHG) reduction targets

through sustainable development of marine energy projects within Welsh waters.

1.2 Aims and Objectives

1.2.1 Stage 1 of the MRESF project involved considerable literature review and consultation,
aimed at understanding current knowledge of the marine environment of Wales together
with issues such as the potential wind/wave/tidal stream resource, potential sites for
CCS, the legislative framework, potential impacts associated with developments and the
main constraints on developments in Welsh waters. The work compiled under Stage 1
was finalised in 2008 and as such it is to be expected that some changes will have

occurred in the intervening time. To ensure that the MRESF project as a whole is
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contemporary when the project is completed at the end of 2010 (to be published in Q1)
2011, a brief review of the relevant changes and updates has been made here. The

report is presented in the following sections:

= Section 1 — Introduction;

= Section 2 — Background to the MRESF Project;

= Section 3 — Ensuring Contemporary and Complete Reporting;
= Section 4 — Legislative Requirements;

= Section 5 — Baseline Data;

= Section 6 — Increase in Scientific Certainty;

. Section 7 — Management of Cumulative Data Layers;
= Section 8 — Potential Resource Areas;

= Section 9 — Parallel Work;

= Section 10 — Summary and Conclusions;

= Section 11 — Project Bibliography; and

= Section 12 — Baseline Drawings.

Marine Renewable Energy Strategic Framework Welsh Assembly Government 201 | 2
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2 Background to the MRESF Project

2.1 Stagel

2.1.1 Stage 1 of the Welsh Marine Renewable Energy Strategic Framework (MRESF) project
was undertaken primarily during 2008, and was targeted at broad scale mapping of the
marine environment in Welsh waters in GIS (covering environmental, social and
economic interests), collating a comprehensive understanding of the current status of
the wind, wave, tidal stream and CCS industries and reviewing existing knowledge of the
potential impacts associated with such developments. Data gaps in the available

information were assessed as a critical component of this phase of the work.

2.1.2 Stakeholder participation was undertaken during Stage 1 to ensure inclusion of
appropriate and relevant information, identify the issues and concerns of stakeholders
and to raise awareness of the project. The engagement of stakeholders and industry is
seen as key to the success of the project, since the Framework will be an important
decision support and governance tool for the Welsh Assembly Government with respect

to maritime development and activities in Welsh waters.

2.1.3 Following the extensive literature review, Stage 1 assessed the available information to
highlight potential constraints on development in Welsh waters. Such constraints

included the following:

. Practical constraints (e.g. financing, sourcing of materials, grid connection);
= Site specific issues (e.g. resource availability, water depth, distance from shore);
= Support (ranging from local interest to government level and including issues such

as financing, research);

. Legislative considerations (e.g. SEA, sustainability, consenting and nature

conservation legislation);
= Existing use (i.e. existing human use such as shipping, fisheries and MOD); and

= Data requirements (e.g. quantity and quality of available data, ownership issues

and cost of acquisition).

2.1.4 Preliminary constraint mapping in GIS was undertaken for data sets which included
spatial extent information (primarily environmental, social and economic data), overlaid

on areas documented as offering potentially exploitable wind, wave and tidal stream
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resource. The resource mapping data were based on National and UK sources,

primarily data from the Renewables Atlas, www.renewables-atlas.info, with minor

refinements for tidal areas based on established RPS models. The aim of such mapping
was to identify which constraints are most relevant in Welsh waters and which coincide
with areas of potential resource (and therefore development interest). The constraint
mapping undertaken during Stage 1 was preliminary and high level, with the process to

be explored in more detail during Stage 3.

2.1.5 It should be noted that where an issue was identified as a key constraint, this does not
necessarily translate as a significant impact; in fact, many of the constraints identified
related to a lack of data or understanding upon which to assess significance and it is the
lack of such information itself that represents the ‘constraint’. The process was valuable
in the subsequent identification of a number of potential projects aimed at increasing the
knowledge base and thus provides a better understanding of the potential constraint on

development presented by each issue.

2.1.6 The identification and assessment of data gaps undertaken as part of Stage 1 included a
compiled list of data gaps and ongoing research connected to those gaps, which
reflected the situation as it existed in 2008. The project team, in consultation with the
Steering Group, then prioritised the data gaps, highlighting those issues that represent a
greater degree of constraint on development in Welsh waters than others. It was from
these prioritised data gaps that the projects taken forward in Stage 2 were drawn (see
Section 2.2).

Carbon Capture and Storage

2.1.7 Research undertaken in Stage 1 highlighted the limitations in the baseline data available
to assist in identifying potential sites for CCS in Welsh waters, with just three sites where
further work may be beneficial noted within the 12nm limit. From the information
presented in Stage 1, it appears that some areas may benefit from further investigation,
however it is likely that extensive and detailed survey would be required with associated
significant expenditure incurred to progress such potential further at this time. Although
additional data may potentially be held by the oil and gas industry, it remains for such
data to be identified and sourced, and again the release of such information, if such
exists, would incur considerable cost. Given the data limitations and the extent of
additional work required to increase the knowledge base, CCS has not been taken
forward to Stage 3, beyond the provision of data collated in Stage 1, and as such has

not been considered further within this Technical Addendum.
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Offshore Wind

2.1.8 In addition to CCS, as discussed above, Stage 1 of the MRESF project included
consideration of wind, wave and tidal stream energy. The extent to which offshore wind
is included in Stage 3, and hence within this Technical Addendum, has been informed

by work that has, primarily, been conducted or published since then.

2.1.9 On 10™ December 2007, John Hutton, Secretary of State for Business Enterprise and
Regulatory Reform (BERR), announced the commencement of a Strategic
Environmental Assessment (SEA) to examine 25 gigawatts (GW) of additional UK
offshore wind energy generation capacity by 2020. This followed the 8 GW planned for
Rounds 1 and 2. On 4 June 2008, The Crown Estate (TCE) announced proposals for
the third round of offshore wind farm leasing (‘Round 3’). Both of these announcements

fell within the timescale of Stage 1.

2.1.10 The environmental report for the Offshore Energy SEA (OESEA)' was published for
consultation in January 2009, after Stage 1 ended, providing consideration of areas
identified by TCE as offering ‘indicative economic potential for offshore wind’ as part of a
UK wide assessment. Following the consultation period, the Government’s decision on
the SEA and TCE’s Round 3 Zones was published on the 24" June 2009, which was to
adopt a plan/programme for offshore energy, encompassing some 25GW of wind
generation capacity and allowing TCE to continue with the competitive leasing round
(Round 3). As part of this process, two potential zones were identified within or partially
within Welsh waters by the TCE. These were the Irish Sea (which is partially within the
12nm limit for Welsh waters) and the Bristol Channel (which has some overlap with
Welsh waters), with both areas subsequently taken forward for further consideration.
Through the OESEA process, the environmental implications and spatial interactions of
the draft plan were assessed, with a number of Round 3 areas taken forward by DECC?,

for leasing by the TCE?; albeit it with amended boundaries.

' UK Offshore Energy Strategic Environmental Assessment (UKOESEA). Future Leasing for Offshore Wind Farms and Licensing
for Offshore Oil & Gas and Gas Storage. Environmental Report. DECC January 2009. www.offshore-
sea.org.uk/consultations/Offshore_Energy SEA/OES_Environmental_Report.pdf

2 A Prevailing Wind — Advancing UK Offshore Wind Deployment. DECC June 2009. www.berr.gov.uk/files/file51989.pdf.

3 www.thecrownestate.co.uk/round3
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2.1.11 Consideration of marine renewable (wave and tidal) energy capacity will be included in
the next OESEA which has recently been subject to a scoping exercise®. Further
offshore wind capacity is not be considered as part of this exercise; the existing plan will
be in place for a period of 5 years, and any revisions, including further potential offshore
wind sites, will be considered as part of the update to that plan and the SEA process.
Although offshore wind was included in Stage 1, it has not been considered further in the
constraints mapping for Stage 3 (and consequently consideration of potential for
sustainable development within Welsh waters) as the OESEA and the MRESF are
unlikely to span a period in which additional offshore wind development, beyond Round
3 (and possible Round 1 and 2 extensions) would be identified in Welsh waters (i.e.
within 12nm). Thus, although there may be potential for development of offshore wind
within Welsh Waters in the future, any such potential would be evaluated in future
iterations of the MRESF, in accordance with an updated OESEA or TCE leasing round.
Offshore wind is therefore solely considered within the MRESF project in terms of
information gathered in Stage 1, and hence not considered further in Stage 3 and

therefore not addressed further here.

2.2 Stage 2

2.2.1 Following on from Stage 1, the aim of Stage 2 was essentially to investigate a core
number of the key constraints identified in more detail. The project Steering Group
considered all the information provided in Stage 1 and, in collaboration with RPS, the

following projects were formulated for progression through Stage 2°:

= Work Areas 1 and 2 — Distribution of marine mammals in Welsh waters and

collision risk with marine renewable devices (with a focus on high tidal flow areas);

= Work Area 3 — Underwater marine renewable devices and assessment of risk to

diving birds (with a focus on high tidal flow areas);
= Work Area 4 — Collision risk of fish with wave and tidal devices;

= Work Area 5 — Potential effects of wave and tidal devices on military interests; and

* UK Offshore Energy Strategic Environmental Assessment (UKOESEA2). Future Leasing/Licensing for Offshore Renewable
Energy, Offshore Oil & Gas and Gas Storage and Associated Infrastructure. Scoping for Environment Report. DECC March 2010.
www.offshore-sea.org.uk/downloads/OESEA2_Scoping_Document.pdf

® It should be noted that the work undertaken in Stage 2 was not aimed at down grading the constraints, but instead was undertaken
to increase the certainty in the constraint grade assigned. For example, if the constraint grade assigned was precautionary due to a
lack of information, increasing the level of information enables the grading to be made on a more scientific basis, whether that is to

increase, decrease or remain the same.
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= Work Area 6 — Positive effects of marine renewables.

2.2.2 Of the above projects, work areas 4, 5 and 6 were wholly desk based, with primary
fieldwork being undertaken to increase the knowledge base in work areas 1, 2 and 3.
The additional information and understanding both of Welsh waters and the potential
impact of marine renewables gained from the Stage 2 projects has been included in the

summary of additional work post Stage 1 (see Sections 5 and 6).

2.3 Stage 3

2.3.1 The purpose of Stage 3 is to bring together the findings from Stage 1 and 2 and use
them as the foundation on which to build the MRESF Framework. The methodology for
Stage 3 was agreed between RPS, the Welsh Assembly Government and the Steering
Group, with the Stage 3 scope of works includes a number of items of work to be

completed, which can be summarised as follows:

= Stakeholder Participation. Involvement of Stakeholders via written
correspondence to a questionnaire package (WAG, 2010a) and two workshops. A
summary of stakeholder participation feedback in Stage 3 is presented in WAG
(2010b);

. Ensuring Contemporary and Complete Reporting. There is a need to ensure
that the MRESF is based on contemporary data and therefore where progress has
been made or new work published since Stage 1 completed, these will be

highlighted (current report);

= Identification of Potential Generation Capacity. In order to determine the
potential contribution marine renewable energy in Welsh waters can make to
energy generation, practical aspects need to be considered and not just the total
energy potential. A summary of the potential generation capacity is included in

RPS, in prep;

= Constraint Management and Development of Potential Scenarios. The
approach to sustainable development, taking consideration of the various
constraints on marine renewable energy development and the implications for both
the existing situation and sustainable development.  The information is
summarised and presented in RPS (in prep.) alongside the potential generation

capacity work;

. Review of the Policy Context for Sustainable Marine Renewables

Development. What influence do overarching policy, guidance and targets have
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on renewable energy developments? The review is contained within WAG
(2011b); and

" Project Dissemination. The main dissemination method will be via the project

specific website.

2.3.2 The current report has been prepared as a Technical Addendum to Stage 1, to bring the
work up to date (at the end of 2010; published end of Q2 2011), and as such fulfils the

bullet point ‘ensuring contemporary and complete reporting’.
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3  Ensuring Contemporary and Complete Reporting

3.1.1 Stage 1 was completed over 2 years ago and at the time was not formally issued outside
the Steering Group. In the intervening period, and until completion of the project in early
2011, it is to be expected that a number of relevant developments will have occurred.
Both to ensure that the overall project is contemporary to the issue date and to
accurately inform the Stage 3 work, the work undertaken in Stage 1 needs to be
reviewed to bring it up to date. The purpose of this report is to present the results of the

review, forming a Technical Addendum to the overall MRESF reporting.

3.1.2 It is important for the project to undertake a brief review of appropriate issues to ensure
the project remains current and applicable. The outputs will also be valuable for future
projects, by providing a comprehensive review of the legislative framework for marine
renewable applications, with a good understanding of both existing data and further
relevant work in planning and in progress, together with an updated list of the main
constraints on development in Welsh waters. The main changes that are directly

applicable to the MRESF project have been summarised below:

= Legislative requirements — marine legislation/licensing has changed over the last
2 years, not least following the establishment of the Marine and Coastal Access Act
2009 and the Planning Act 2008;

= Baseline data — during Stage 1, it was noted that several projects in progress were
likely to generate data of interest to the MRESF. For some, incomplete datasets

were sourced and for others a note was logged with regard to future interest;

. The constraints identified in Stage 1 were based on a combination of issues,
which essentially had the potential to represent a hurdle to development. Lack of
scientific certainty was a significant aspect for several constraints, with the Stage 2
projects aimed at increasing scientific certainty for some of these areas of concern.
In addition, it is likely that a number of additional projects/proposals will have been
planned/undertaken/completed since Stage 1 was finished, which may influence
the list of potential constraints (e.g. due to an increase in scientific certainty in the
level of constraint applied or by increasing/decreasing the potential significance of

an issue as regards potential impact); and

= The potential resource areas mapped during Stage 1 drew on the device specific
data available at the time, e.g. minimum/maximum wave energy requirements,

which was not always complete (given the limited number of devices that had at
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that point progressed to full scale sea deployment and the commercial
confidentiality with which the data are treated). However, the nature of the marine
renewable industry means that wave and tidal stream technology is continually
being developed. As such, it is likely that some of the device type data sourced

during Stage 1 may not reflect the current industry status.

3.1.3 The current report has been prepared as a Technical Addendum to the Stage 1 work,

with the aim of updating the points summarised above.

3.1.4 In addition to the work described above, there are a number of projects currently
underway that have a degree of parity to Stage 3. These include work being undertaken
by The Crown Estate (TCE), the Countryside Council for Wales (CCW) and the Welsh
Assembly’s Marine Conservation Zone team (MCZ). It was considered beneficial to the
MRESF project to have early and, where necessary, ongoing discussions with the teams
undertaking these projects, to enable an exchange of ideas and information of benefit to
each project. The knowledge gained from these projects has also been summarised

here (see Section 8).
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Legislative Requirements

4.1

411

4.2

4.2.1

422

423

Introduction

The legislative requirements, together with planning policy and appropriate guidance
that relate to CCS, offshore wind, wave and tidal stream were reviewed in Stage 1.
However, there have been some considerable developments in some of those areas
since Stage 1 was completed, and as such the relevant information presented in Stage 1
is now out of date. The information has been reproduced here in Section 4, updated
where relevant for the situation as it exists in December 2010. It should be noted that
issues connected to planning, policy and legislation are constantly evolving, for example

the recent announcements following the General Election in May 2010.

Energy Policy in UK and Wales

Numerous documents have been published to provide information on and guidance
about UK energy policy, with the following being of particular relevance to the current
study. The Planning Act 2008, which includes aspects of relevance to Energy Policy, is

discussed under Section 4.3.

Energy Act 2008

The Energy Bill 2007-2008 was given Royal Assent 26™ November 2008 becoming the
Energy Act 2008. The Act updates energy legislation to reflect the availability of new
technologies and emerging renewable technologies, to correspond with the UK’s
changing requirements for secure energy supply and to protect our environment and the
tax payer as the energy market changes. The main areas addressed by the Act include
offshore gas infrastructure, CCS, the Renewables Obligation, the decommissioning of
energy installations and offshore transmission. The Energy Act 2008, with the Planning
Act 2008 and the Climate Change Act 2008, ensures that legislation underpins the UK’s

long-term energy and climate change strategy.

In regard to CCS and marine renewables, the content of the Energy Act 2008 includes

the following:
= Creating a regulatory framework to enable private sector investment in CCS
projects;
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= Strengthening the Renewables Obligation to increase diversity of the UK electricity
mix, improve reliability of energy supplies and help lower carbon emissions from

the electricity sector;

. A strengthening of the statutory decommissioning requirements for offshore

renewables and oil and gas installations; and

= Amending powers related to offshore electricity transmission.

4.2.4 The content of the Act is discussed further in Section 4.3.

Climate Change Act 2008

4.2.5 The Climate Change Bill was introduced into Parliament in November 2007 and received
Royal Assent on 26" November 2008, becoming the Climate Change Act 2008. The key
aims of the Act are to improve carbon management, helping the transition to a low
carbon economy in the UK and to demonstrate UK leadership internationally. The key

provisions of the Act include:

. A legally binding target of at least an 80% cut in greenhouse gas emissions by

2050 and a reduction in emissions of at least 34% by 2020;
. A carbon budgeting system which caps emissions over five year periods;

= The creation of the Committee on Climate Change, a new independent, expert
body, to provide advice and guidance to Government on achieving it's targets and

staying within its carbon budgets;

= An Adaptation Sub-Committee of the Committee on Climate Change, which will

provide advice to, and scrutiny of, the Government's adaptation work;

= New powers to support the creation of a Community Energy Savings Programme
by extending the existing Carbon Emissions Reduction Target scheme to electricity

generators;

= A requirement for Government to report at least every five years on the risks to the
UK of climate change and to publish a programme setting out how these will be

addressed.

Marine and Coastal Access Act 2009

4.2.6 The Marine and Coastal Access Bill received Royal Assent on 12" November 2009. The
Act was passed as part of the UK Government's commitment to introducing a new

framework for the seas, aiming to establish a strategic system for marine planning,
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striking a balance between conservation, energy and resource needs. Many of the
changes associated with the Act, including the establishment of the Marine Management
Organisation (MMO), relate to creating a planning and licensing system that clarify
marine objectives and will result in better, more consistent decisions being made
efficiently in a more straightforward system. The Act also introduces changes to fisheries
management, conservation, coastal access and coastal zone management. The content

of the Act is discussed further in Section 4.3.

Energy Act 2010

427 The Energy Act 2010 received Royal Assent on 8" April 2010. It implements key
measures required to deliver DECC’s low carbon agenda. The Act includes provisions
for the introduction of mandatory social price support and increasing fairness in energy
markets. There is also provision for the introduction of a new CCS incentive to support
the construction of four commercial scale CCS demonstration projects in the UK and the
retrofit of additional CCS capacity of these projects in the future, should this be required.
There is also a requirement for the Government to prepare regular reports on the
progress of decarbonisation of electricity generation in Britain and the development and

use of CCS. The Act does not refer to marine renewables directly.

UK Renewable Energy Strategy

4.2.8 The UK Renewable Energy Strategy was launched as a consultation in June 2008 with

the final document published in July 2009.

4.2.9 The strategy highlights the dual energy policy issues of tackling climate change while
ensuring security of supply, with renewable energy highlighted as being a vital part of
the overall strategy aimed at meeting the challenge. The lead scenario in the Strategy
aims for more than 30% of electricity and 12% of heat generated from renewables and
10% of transport energy from renewables. In order to deliver these goals the

Government will need to provide:
= Greater financial support for developing technologies;

. Swifter delivery, including in the planning system, supply chain, grid and

sustainable bioenergy; and

= A stronger push on new technologies and resources.
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4.2.10 Some of the measures that will help achieve this are:

Extending and expanding the Renewables Obligation for major renewable
electricity developments and introducing effective financial support for small-scale

heat and electricity technologies in homes and buildings;

Helping the planning system to deliver by streamlining the planning process,
ensuring a strategic approach to planning working with all regions and devolved
administrations to ensure are UK-wide approach and addressing the impacts of

renewables deployment;

Develop a stronger renewables industry through investment in key emerging
technologies, supporting large scale investment in the sector and developing a

skilled workforce;

Investing strategically in the grid (including investment in a new offshore grid),
ensuring appropriate incentives for new electricity grid infrastructure and removing

grid access as a barrier to renewable deployment;

Exploiting the full potential of energy from waste, increasing supply while meeting
strict sustainability criteria, to limit adverse impacts on food prices, or other social

and environmental concerns;

Supporting technologies which could make a significant contribution to longer-term
energy and climate needs. Marine energy is one such technology, and as a result a
Marine Action Plan will be developed and investment increased by up to £60
million to help accelerate development and deployment in wave and tidal

generation; and

Maximising the benefits for UK business and jobs, by providing a clear long-term
policy framework, working with Regional Development Agencies to tackle key
blockages, considering support for specific technologies and addressing skills

shortages.

National Policy Statements for Energy Infrastructure

4.2.11 With the passing of the Planning Act 2008 the UK planning system for nationally

significant infrastructure projects was reformed, with the intention of providing a more

efficient, transparent and accessible planning system. Under the system, development

consent for nationally significant infrastructure was expected to be administered by a

new independent body, the Infrastructure Planning Commission (IPC), with National

Policy Statements (NPSs) at the centre of the new regime. They were intended to be the
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primary consideration for decisions on applications for development consent (although
the IPC was expected to have regard to other considerations such as local impacts,
Marine Policy Statement (MPS) and marine plans and any other matters which the IPC

thinks are both important and relevant to the decision).

In the run up to the May 2010 election, and immediately post, information was available
in the general media regarding the intention to abolish the IPC. Subsequently,
Decentralisation Minister Greg Clark announced the closure of the IPC on 29" June
2010, with the main change being that decision making power on nationally significant
infrastructure projects is to return to Ministers. The Government must pass legislation to
abolish the IPC, which is expected to be within the Decentralisation and Localism Bill,
due to receive its first reading in November 2010. It is understood that the Government
intends to replace the IPC with a Major Infrastructure Planning Unit, as part of the
Planning Inspectorate. The Unit will broadly carry out the same functions as the IPC,
with final planning decisions to be made by Ministers on the Units recommendations.

Until the IPC is formally abolished, its functions will continue.

Some 12 National Policy Statements (NPSs) were planned, covering major infrastructure
for energy, transport, waste, water and waste water. There are currently six NPSs for
Energy Infrastructure, published for consultation in November 2009, with the
consultation period closing on 22" February 2010. The six NPSs for Energy

Infrastructure are:
. The draft Overarching National Policy Statement for Energy (EN-1);

. The draft National Policy Statement for Fossil Fuel Electricity Generating
Infrastructure (EN-2);

= The draft National Policy Statement for Renewable Energy Infrastructure (EN-3);

= The draft National Policy Statement for Gas Supply Infrastructure and Gas and Oil
Pipelines (EN-4);

= The draft National Policy Statement for Electricity Networks Infrastructure (EN-5);
and

= The draft National Policy Statement for Nuclear Power Generation (EN-6)

An additional NPS for Ports has also been published. It is understood that changes may

be made to the NPSs by the coalition Government, for example regarding sustainability.
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The Government is now re-consulting on the revised draft energy NPSs and associated
documents (see www.energynpsconsultation.decc.gov.uk/home). There have been
some significant changes made in response to the comments received. The more
significant changes are listed in the Government’s consultation document, but there are
also minor changes throughout the documents. The current consultation closes on 24"

January 2011.

Review of Energy Policy in Wales Part 1: Renewable Energy

The report for consultation was published in 2002, with carbon dioxide emissions and
climate change, together with the associated repercussions, being key drivers of the
document. The need to reduce emissions was regarded as critical, with increased fuel
efficiency and use of low carbon fuel sources seen as the solution, in particular (given
the title of the report) renewable energy. To achieve the desired mix of onshore and
offshore wind, biomass, tidal and wave sources of energy, the removal of existing
barriers to development was seen as essential. As part of this, the promotion and
development of renewable energy and the setting of targets for renewable energy

generation were also highlighted.

Energy Wales: Route map to a clean, low-carbon and more competitive energy
future for Wales (2005)

The Energy Wales Route Map was aimed at laying a path for sustainable and secure
energy supplies for Wales. It highlighted a commitment to both marine renewable
developments and CCS, while recognising the input required to achieve these aims. A
number of achievements and priority actions were given as part of the route map,
including opportunities for marine renewables, cleaner fossil fuel plants and carbon

capture. In particular, the document stated the following:

‘In the medium to long term, we need to facilitate many more clean energy projects, including

laying the base for a strong marine renewables sector’.
A number of key tasks are listed, with the following related specifically to marine
renewables and carbon capture:

= Engage with stakeholders as appropriate on the construction of wind farms in

waters off Wales;

= Examine the potential for marine, wave and tidal technologies in Wales through

resource assessment and environmental evaluation;
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= Look to increase marine renewable developers interest in establishing business

presences in Wales;

= Make appropriate efforts to try to ensure that major demonstration projects are
located in Wales by 2010;

= Look to keep open the long-term Severn barrage option; and

= Discuss the potential for carbon capture and storage.

There is, therefore, a clear commitment to future marine renewable energy
developments, together with clean energy technologies such as CCS in Wales. The
current project forms part of this drive, being aimed towards setting up a strategic
framework within which energy extraction and CCS in Welsh waters can be carried out,

in a sustainable fashion.

One Wales: A Progressive Agenda for the Government of Wales

The document was produced in 2007, to provide a four year programme aimed at
improving the quality of life in Wales. The document covers issues as diverse as health,
the economy, tourism, housing and education, with Section 8 titled ‘A Sustainable
Environment’. Climate change is highlighted as being ‘the greatest threat to humanity’,

with the programme for addressing the issue including the following points:

= Tackling climate change;

= Supporting rural development;

= Achieving sustainable energy production and consumption; and
. Improving the local environment.

The document also included a section outlining support for the Energy Route Map and

renewable energy in general, including research and development on and offshore.

Renewable Energy Route Map for Wales (2008)

The Renewable Energy Route Map for Wales builds on the 2005 document, aiming to
combine a drive towards self-sufficiency in renewable energy with energy efficiency.
The programme involves several strands, leading to the production of climate change
and energy strategies to assist in meeting the commitment of an annual reduction of 3%
in greenhouse gas emissions, from 2011 onwards. Renewable energy sources

highlighted in the report include biomass, wave and tidal power, hydro-electricity, waste
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and both onshore and offshore wind. Together with methods to generate renewable
energy, the Route Map also looked at issues such as energy efficiency and micro-

generation.

In addition to highlighting methods of generating power, or reducing demand, the
consultation document summarises the consenting process through which
developments were required to progress at the time the consultation document was
compiled, (including the relevant consenting authority for Wales), together with the
changes that have now been implemented following the passing of the Marine and
Planning Acts. A brief summary of the existing electricity grid in Wales is also provided,

together with potential topics for research and development.

The Welsh Assembly Government Energy Policy Statement (2010)

Following the commitment to reduce UK greenhouse gas emissions by 80% by 2050,
this statement explains how the Welsh Assembly Government aims to achieve these

reductions through three key areas:

= Maximise energy savings and energy efficiency in order to make producing energy

from low carbon sources more feasible and less costly;

= Ensuring energy needs are met securely using low carbon sources. This will
include a move to resilient low carbon energy production via indigenous (and thus
secure) renewables (such as off and onshore wind, biomass, marine renewables,

including tidal range and local, small scale generation); and

= Ensure that this transition to low carbon maximises the economic renewal
opportunities for practical jobs and skills, strengthens and engages research and
development sectors, promotes personal and community engagement and helps to

tackle deprivation and improve quality of life.

The policy statement sets out targets for renewable energy generation with an overall
aim to install 22.5GW capacity (or 48TWhr per annum) in the main by 2025. Much of this
capacity will come from onshore and offshore wind, and marine renewable development
(tidal range, tidal stream and wave), with significant contributions also coming from

biomass and local, small scale generation (mainly PV, wind and hydro).

The Sustainable Development Action Plan

Section 121 of the Government of Wales Act 1998, subsequently repealed by the

Government of Wales Act 2006, included a requirement for the National Assembly for
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Wales to promote sustainable development. The 2006 Act included the following
statement ‘The Welsh Ministers must make a scheme (“the sustainable development
scheme”) setting out how they propose, in the exercise of their functions, to promote
sustainable development’. The Sustainable Development Action Plan was produced by
the Welsh Assembly Government to cover the period from 2004-2007. Of the issues
addressed, climate change in particular is highlighted as being the ‘greatest international
sustainable development challenge’. The Plan set out key actions that were viewed as a
route to delivering sustainable development in Wales. Of direct relevance to the current

project, the key actions included the following:

. By 2010 100% of electricity used in all Assembly buildings will be supplied from
renewable sources, or good quality embedded generation; with the Welsh
Assembly Government working towards a similar figure for other public sector

buildings; and

= By 2006 the Welsh Assembly Government will have established pilot projects that
explore the potential of using renewable energy solutions in its policies and
programmes, aimed at tackling fuel poverty amongst low income vulnerable
households, particularly those unable to benefit from traditional improvement

solutions.

The RPS report ‘Review of the Policy Context for Sustainable Marine Renewable

Development’ (WAG, 2011a) discusses the issue of sustainability further.

Conservative Liberal Democrat Coalition Negotiations Agreement 2010

On 11" of May 2010 an agreement between the Conservative and Liberal Democrats
was drawn up prior to forming a coalition government. This agreement covered a range
of issues including those related to the environment. The parties agreed to implement a
full programme of measures to fulfil ambitions for a low carbon economy. In regard to

marine renewables, CCS and the renewables industry, this included:
= The establishment of a smart grid and the roll-out of smart meters;

= The full establishment of feed-in tariff systems in electricity — as well as the

maintenance of banded ROCs;
] Measures to encourage marine energy;

= The establishment of an emissions performance standard that will prevent coal-
fired power stations being built unless they are equipped with sufficient CCS to

meet the emissions performance standard;
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= Continuation of the present Government’s proposals for public sector investment in
CCS technology for four coal-fired power stations; and a specific commitment to

reduce central government carbon emissions by 10 per cent within 12 months; and

= An agreement to seek to increase the target for energy from renewable sources,

subject to the advice of the Climate Change Committee.

Legislation, Planning and Guidance

Legislative Consenting Process

Prior to deployment and construction of a project in UK territorial waters (out to 12nm),
and the Renewable Energy Zone (REZ, which extends to 200nm), a number of
legislative requirements need to be satisfied. These are summarised below. However,
it should be noted that not all of these will necessarily apply and that local differences
may occur as some consents are site dependent. There is potential for the licensing
process to change further in the following 12 months, with any such changes to be

posted on the MMO website (www.marinemanagement.org.uk). It should be noted that

consultation is currently underway on a new Marine Licensing System, to be introduced
by the Marine and Coastal Access Act 2009 and to be launched in spring 2011.

Consultation documents are available at www.defra.gov.uk/corporate/consult/marine-

licensing-system/index.htm.

All developments in Wales require either a lease from the seabed owner, (generally TCE
but, in some areas, including the maijority of the Severn Estuary, potentially private
ownership such as the Swangrove Estate), or site licence (beyond UK territorial waters

in the REZ where TCE does not own the seabed), accompanied by:

. For installations under 100MW, consent from the Marine Management
Organisation (MMO, formerly the Marine and Fisheries Organisation, MFA), under
the Electricity Act 1989, as amended by the Electricity Act, 2004;

. For installations over 100MW, consent from the Infrastructure Planning
Commission (IPC) under the Planning Act 2009 (see Section 4.2 for potential

changes);

. Currently, consent from Marine Consents Unit (MCU) of the Welsh Assembly
Government, under both the Food and Environmental Protection Act (FEPA) 1985
and the Coastal Protection Act (CPA) 1949 are required. However, following the

changes to the licensing regime in the Marine and Coastal Access Act 2009, it is
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anticipated that the FEPA licence and CPA consent will be replaced by a single
Marine Licence which will be issued by the MCU of the Welsh Assembly

Government;

Order from the Welsh Assembly Government (in Wales), under the Transport and
Works Act (TWA), 1992. This provides an alternative to the Electricity Act (with
FEPA, 1985) route for obtaining certain statutory rights necessary for the
development of offshore projects, within the territorial waters of England and
Wales. A TWA Order disapplies the need for consent under CPA if the works are
authorised by a TWA Order, but this does not obviate the need for a FEPA licence.
A TWA Order can also be used to disapply Section 36 of the Electricity Act;

Consent from either the Secretary of State for Business, Enterprise and Regulatory
Reform (via the Electricity Act 1989) or the local authority (under the Town and

Country Planning Act 1990) for the onshore works; and

Completion of an Environmental Impact Assessment through the Electricity Works

(Environmental Impact Assessment) (England and Wales) Regulations 2000.

4.3.3 Potentially including:

Consent from the Port/Harbour Authority if appropriate;

Consent from the Environment Agency may be required under the Water
Resources Act 1991 (if discharging/draining water or erecting structures, e.g.

cabling, in, over or under a water course that is part of a main river);

A European Protected Species (EPS) Licence may be required, if species
protected under the Conservation of Habitats and Species Regulations 2010, and
the Offshore Marine Conservation (Natural Habitats, &c.) Regulations 2007 (as
amended) (collectively known as the ‘Habitat and Offshore Marine Regulations’)
are present. These licences are issued by the Marine Consents Unit (MCU) of the
Welsh Assembly Government for developments within 12nm and the MMO for

developments beyond 12nm;

A potential damaging operation (PDO) consent from CCW may be required under
the Wildlife and Countryside Act 1981 (including subsequent amendments), if a

development is within a SSSI; and

When a plan or project, either alone or in combination with other plans or projects,
is likely to have a significant effect on a European Site, (i.e. on internationally

important habitats and/or species), and is not directly connected with the
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management of the site for nature conservation the developer is required to
provide the Competent Authority with information to undertake a test of likely
significance and potentially an Appropriate Assessment, under the Conservation of

Habitats and Species Regulations 2010.

In regard to the legislative process for CCS, the Energy Act 2008 considers the issue,

with the accompanying explanatory note commenting that:

‘Permanent storage of carbon dioxide is a novel activity, and existing legislation to control
depositions below the surface of the land and seabed is not well suited to licensing the storage of
carbon dioxide...the Act establishes a framework for the licensing of carbon dioxide storage and

the enforcement of the licence provisions'.

The framework established in the Act applies to the offshore area only. It also applies
existing offshore legislation (for example the decommissioning legislation in the
Petroleum Act 1998) to offshore structures used for the purposes of carbon dioxide
storage. The Act, amongst other things, asserts the UK’s rights to the use of the offshore
sub-surface space for the storage of carbon dioxide. Further, in January 2008 the
European Commission proposed a regulatory framework, in the form of the European
Directive on the Geological Storage of Carbon Dioxide 2008/0014, to enable CCS. The
legislative framework in the Energy Act appears to have been prepared prior to
publication of the EC Directive, in part to provide the necessary licensing for a European

CCS demonstration project, which is planned to be operational by 2014.

Changes and Additions to Nature Conservation

A number of changes and additions to existing nature conservation legislation and
designated sites, as applicable to Welsh waters, have taken place since the end of

2008. These include the following:

= Potential extensions to existing Natura 2000 sites (the extension to the existing
Liverpool Bay SPA);

= Areas of Search for offshore Natura 2000 sites (none in Welsh waters, although

the ‘north west Anglesey reef lies just outside Welsh waters);

= The identification of Marine Protected Areas in Wales is currently underway and
the MRESF project team is in discussion with the WAG Marine Conservation Zone
(MCZ) team to enable discussion and the exchange of relevant information as it
becomes available. However, it should be noted that in Welsh waters, such sites

will be termed ‘Highly Protected Marine Conservation Zones’, which are defined as
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‘sites that are protected from extraction and deposition of living and non-living
resources, and all other damaging or disturbing activities. In highly protected
MCZs the whole environment present will be protected covering all the water
column and seabed and all habitats and species present, whether present
permanently or temporarily’ (www.ccw.gov.uk/landscape--wildlife/managing-land-
and-sea/marine-policies/planning--management/marine-protected-areas/wmcz-

project.aspx);

= Potential Marine Conservation Zones in the south west of England, as identified by

Finding Sanctuary (www.finding-sanctuary.orqg). Areas currently under

investigation include iR1 (which runs follows the Median line in the Bristol Channel)
and iS1, iS2, iS3, iS4 and iS5 (which are all in the Severn Estuary);

= Irish Sea potential Marine Conservation Zones (all fall just outside Welsh waters,
however Zone 3 is off north west Anglesey, Zone 4 south west from the Llyn

Peninsula and Zone 5 is west of Pembrokeshire).

Changes to Natura 2000 sites are limited to the extension to the SPA in Liverpool Bay,
which was classified as a SPA on 20™ August 2010, and areas being considered in
offshore waters. An offshore area being considered for SAC status is termed an ‘Area of
Search’. The nearest such sites to Welsh waters are submarine structures in the mid
Irish Sea and North-West Anglesey reef (see
www.jncc.gov.uk/pdf/AreasOfSearch_Apr10.pdf). Both these sites fall outside Welsh
waters. Although no formal Natura 2000 designation yet applies to these areas, given
the interest as a potential site, it is likely that a similar process to that for a more formally

designated site would need to be followed.

For the MCZs, the level of protection for potential sites in UK waters is difficult to
determine as for such sites outside Welsh waters this is expected to be variable. It is
anticipated that all MCZs in Welsh waters will be highly protected sites within the
existing Natura 2000 network of sites, however no geographic areas have yet been
identified.

Planning

In addition to the changes in licensing since Stage 1 (as discussed above), there have
also been a number of changes to planning legislation following the passing of both the
Planning Act 2008 and the Marine and Coastal Access Act 2009 (also known as the

Marine Act). As regards planning the overall aim of the Marine Act is given as follows:
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‘The Act creates a strategic marine planning system that clarifies our marine objectives and
priorities for the future, and directs decision makers and users towards more efficient, sustainable

use and protection of our marine resources’.

To achieve this, the Marine Act outlines a two staged approach. The first stage involves
the joint creation of a Marine Policy Statement (MPS), to be agreed between UK
Government departments and the devolved administrations, to create a more integrated
approach to marine management and setting both short and longer-term objectives for
sustainable use of the marine environment. The MPS has recently been subject to a
second consultation, with amendments expected to be made during 2010 and the final

version in spring 2011 (www.marinemanagement.org.uk/marineplanning/index.htm).

The second stage relates to the creation of a series of marine plans, which will
implement the policy statement in specific areas, using information about spatial uses
and needs in those areas. The plans will cover human activities and associated
infrastructure and will not remove the requirement for site specific assessment (i.e. EIA),
rather they will provide ‘advice and steer marine users towards a more efficient, sensible

use of marine space’.

The WAG intend to consult on their approach to marine planning in early 2011. The key
purpose of the consultation will be to seek views on the way in which the WAG intends
developing marine planning in Wales in line with its powers and responsibilities under
the Marine Act 2009. The consultation will set out the WAG’s intention to develop a
national plan for the Welsh inshore area and a national plan for the Welsh offshore area
and adopt them by 2012/13. The consultation will also set out options for, and asks
questions on, how the WAG should plan on a sub-national level in order to embed more

detail in the national plans.

The Planning Act received Royal Assent on 26 November 2008 the first 8 parts of which
create ‘a new system of development consent for nationally significant infrastructure
projects’. As discussed in Section 4.2, key to the new planning system was the
establishment of an Independent Planning Commission (IPC), to decide on major
infrastructure proposals. It was intended for the IPC to determine projects that are
outside the devolution settlement (i.e. Nationally Significant Infrastructure Projects) thus
covering a range of infrastructure projects, including some energy projects (above
threshold criteria) and underground storage of gas. In the marine environment, the IPC
was therefore made responsible for issuing development consents for large offshore

renewable energy projects (i.e. those with a capacity greater than 100MW). As
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discussed in more detail in Section 4.2, following the May 2010 General Election, the

coalition Government is intending changes to the process.

As part of the drive towards improved marine planning, a Marine Spatial Planning Pilot

was undertaken in the Irish Sea (www.abpmer.net/mspp/). The aim of the Pilot was to

obtain a better understanding of the current situation, information on marine planning
and to develop a pilot project to test the feasibility and practicality of applying a marine
spatial plan. The Pilot identified a number of benefits of developing Marine Spatial
Plans, in particular for the achievement of sustainable development. Notes of caution

were also given, including the absence of key data sets.

The principles of Marine Spatial Planning (MSP) have yet to be applied specifically to
Welsh waters (although the Pilot did extend to parts of north Wales) however the current
project will provide much useful data which can be used to inform the development of a
MSP for Welsh waters, as and when such is developed. There are many synergies
between the two initiatives, both seeking to establish a baseline of understanding with
respect to spatial uses, requirements and sensitivities in the marine area on a broad
scale, and encompassing both natural and socio-economic resources. The spatial
coverage of information considered in this study will inform the development of a Welsh
MSP, at an appropriate scale to allow the development of the regional seas approach,
providing for management both within Welsh territorial waters, and across administrative
boundaries, where the regional sea approach dictates the appropriate ‘management
unit’. The WAG anticipate consulting on the proposals for marine planning in early 2011
(see Section 4.3.11) including options for spatial planning in Welsh waters. To provide
for management at this scale, it is considered important that any Welsh MSP integrates

with MSPs in adjacent territorial waters.

Guidance

Several documents have been published in the last few years, aimed at providing advice
and guidance to regulators and developers as regards marine renewable development
in the UK. Due to the more advanced state of the offshore wind industry, a greater
proportion of these tend to be directly related to offshore wind. Whilst these can be used
as a starting point for marine renewable developments, an increasing number of
documents are aimed specifically at wave and tide. The UK documents identified as

part of this study are summarised in Table 4.1 below.
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Table 4.1: UK Advice and Guidance Documents for Marine Renewable Developments

Title of Document Author Date Relevance to
Wind/Wave/T
ide

Generic Guidance

Best Practice Guidelines for Wind Energy BWEA 1994 Wind

Development

Guidelines for Health and Safety in the Marine BWEA/EMEC 2008 Wind, Wave
Energy Industry and Tidal

EIA and the Consenting Process

Guidance notes for Environmental Impact CEFAS 2004 Wind
Assessment in respect of FEPA and CPA

requirements

Guidance notes: offshore wind farm consents DTI and MCEU 2004 Wind
process
Guidance on the Electricity Works (Environmental DTI 2000 Wind, Wave
Impact Assessment) (England and Wales) and Tide
Regulations 2000
Environmental Impact Assessment (EIA): EMEC 2005 Wave and
Guidance for developers at the European marine Tide

energy centre

Guidance on consenting arrangements in England DTI 2005 Wave and
and Wales for a pre-commercial demonstration Tide
phase for wave and tidal stream energy devices

(marine renewables)

A Review of Assessment Methodologies for BTO 2009 Wind
Offshore Wind farms

Establishing best practice for the documentation Seeley, B, Parr, J, 2008 Wind, wave
and dissemination of marine biological data Evans, J and Lear, D and tide
Review of cabling techniques and environmental BERR 2008 Wind

effects applicable to the offshore wind farm

industry
Decommissioning offshore renewable energy DTI 2006 Wind Wave
installations. Consultation on guidance relating to and Tidal

the statutory decommissioning scheme for
offshore renewable energy installations in the
Energy Act 2004
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Title of Document Author Date Relevance to
Wind/Wave/T
ide
Guidance on Environmental Impact Assessment of | Surfers against sewage 2009 Wind, Wave
offshore renewable energy development on surfing and Tidal
resources and recreation
Guidelines for Ecological Impact Assessment in IEEM 2010 Wind, Wave
Britain and Ireland - Marine and coastal and Tidal
OSPAR Guidance on Environmental OSPAR Commission 2008 Wind
Considerations for Offshore Wind Farm
Development
Towards standardised seabirds at sea census Camphuysen, CJ, Fox, 2004 Wind
techniques in connection with environmental AD, Leopold MF and
impact assessments for offshore wind farms in the Petersen IK
U.K.
Developing guidance on ornithological cumulative COWRIE 2009 Wind
impact assessment for offshore wind farm
developers
A review of assessment methodologies for Maclean, Wright, 2009 Wind
offshore wind farms Showler and Rehfisch
Assessment of the effects of offshore wind farms | Ecology Consulting/DTI 2001 Wind
on birds
Consultation
Best practice guidelines: Consultation for offshore BWEA 2002 Wind
wind energy developments
The protocol for public engagement with proposed | Centre for Sustainable 2007 Wind
wind energy developments in Wales Energy, BDOR Ltd and
Capener, P
BWEA recommendations for fisheries liaison BWEA 2004 Wind
Shipping and Navigation
Assessing the navigational impact of offshore wind MCA 2002 Wind
farms proposed for UK sites
IALA recommendation O-117 on the marking of IALA 2004 Wind
offshore wind farms Edition 2
IALA recommendation O-131 on the marking of IALA 2005 Wave and
offshore wave and tidal energy devices Edition 1 Tide
IALA recommendation O-139 The Marking of Man- IALA 2005 Wind, Wave
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Title of Document Author Date Relevance to
Wind/Wave/T
ide
Made Offshore Structures and Tide
DTI Consultation on Safety Zones DTI 2006 Wind
Guidance on the assessment of the impact of DTI, MCA and DfT 2005 Wind
offshore wind farms: methodology for assessing
the marine navigational safety risks of offshore
wind farms
Wind farm Shipping Route Template MCA 2006 Wind
Proposed UK Offshore Renewable Energy MCA 2004 Wind, Wave
Installations (OREI) - Guidance on Navigational and Tide
Safety Issues
IMO guidelines for formal safety assessment IMO 2002
Guidance to mariners operating in the vicinity of MCA 2007 Wind, Wave
UK offshore renewable energy installations and Tide
Applications to the Secretary of State for BERR 2007 Wind, Wave
Business, Enterprise and Regulatory Reform for and Tide
the Establishment of Safety Zones Around
Offshore Renewable Energy Installations under
the Energy Act 2004
Aviation
CAP 168 — Aerodrome Licensing Civil Aviation Authority 2010 Wind
CAP 764 — CAA Policy and Guidance on Wind Civil Aviation Authority 2010 Wind
Turbines
Wind Energy and Aviation Interests — Interim DTI 2002 Wind
Guidelines
Visual Impact
Guide to best practice in seascape assessment Hill, M, Briggs, J, Minto, 2001 Wind
P, Bagnall, D, Foley, K
and Williams, A
Visual assessment of wind farms: best practice University of Newcastle 2002 Wind
An assessment of the sensitivity and capacity of | Scott, KE, Anderson, C, 2005 Wind
the Scottish seascape in relation to offshore wind Dunsford, H, Benson,
farms JF and MacFarlane, R
Guidance on the Assessment of the Impact of DTI, Countryside 2005 Wind

Offshore Wind Farms: seascape and visual impact
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Title of Document Author Date Relevance to
Wind/Wave/T
ide
report Agency, CCW, SNH
England’s historic seascapes consolidating the Tapper, B and Johns, C 2008 Wind, Wave
national method and Tide
Guidelines for landscape and visual effect IEMA/Landscape 2002 Wind, Wave
assessment Institute and Tide
Visual analysis of wind farms — Good practice SNH 2006 Wind
guidelines
Wind turbine development — Landscape Breckland Council and 2003 Wind
assessment, evaluation and guidance King’s Lynn and West
Norfolk Borough
Council
Cumulative Effects of Wind Turbines DTSU/DTI 2000 Wind
Nature Conservation
Wind farm development and nature conservation: English Nature, RSPB, 2001 Wind
a guidance document for nature conservation WWF-UK and BWEA
organisations and developers when consulting
over wind farm proposals in England
Marine Renewable Energy and the Natural SNH 2004 Wind, Wave
Heritage: An overview and policy statement and Tide
Nature conservation guidance on offshore wind Defra 2005 Wind
farm development (draft for consultation)
The deliberate disturbance of marine European JNCC 2008 Wind, Wave
Protected Species and Tide
The protection of marine European Protected JNCC June Wind, Wave
Species from injury and disturbance. Draft 2010 and Tide
guidance for the marine area in England and (draft)
Wales and the UK offshore marine area.
Wet Renewable Energy and Marine Nature ABPmer 2009 Wave and
Conservation: Developing Strategies for Tidal
Management
Archaeology
Guide to good practice on using the register of CCW, Cadw and WAG Undated Wind, Wave
landscapes of historic interest in Wales in the and Tide

planning and development process
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Title of Document Author Date Relevance to
Wind/Wave/T
ide
Guidance for the assessment of cumulative impact Oxford Archaeology 2007 Wind, Wave
on the historic environment from offshore and Tide

renewable energy

Historic Environment Guidance for the Offshore Wessex Archaeology 2007 Wind, Wave
Renewable Energy Sector and Tide
Wind Energy and the Historic Environment EH 2005 Wind
Standard and Guidance for Archaeological Desk IFA 2001 Wind, Wave
based Assessment. and Tide

Health and Safety

Health and safety guidelines for wind farm BWEA 2002 Wind

development

The Health and Safety Risks and Regulatory The Health and Safety 2006 Wind, Wave

Strategy Related to Energy Developments Executive and Tide

Carbon Capture and Storage

Best Practice for the Storage of CO, in Saline Ed A Chadwick, R Arts, No date CCSs
Aquifers C Bernstone, F May, S
Thibeau and P Zweigel

4.4 Climate Change Targets

4.4.1 The UK Government is committed to a number of targets related to the issue of climate
change, which stem from European and national articles. The Welsh Assembly
Government has additional commitments made specifically for Wales, with the Wales
Climate Change Strategy (WAG, 2010c) setting out how the Welsh Assembly
Government will deliver its commitments to set targets for reduction in emissions and
adaptation to the impact of climate change. Specific targets and commitments made
relate to a number of issues connected to climate change, including emissions of carbon
dioxide and development of renewable energy. Recent commitments include the
Climate Change Act 2008 (Section 4.2.5) and the Copenhagen Accord 2009 with the UK
Renewable Energy Strategy (Section 4.2.8) and the Welsh Assembly Government
Energy Policy Statement also setting out details of how these commitments can be met.

An overview of the targets and commitments made is presented below in Table 4.2.
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Commitment Target Target Date
Global
Kyoto Reduction in greenhouse gas emissions of 2012
12.5% from 1990 levels
Copenhagen Limit of 2°C temperature rise unspecified
(temperature rise)
Copenhagen (peak Peak greenhouse gas emissions by 2020 2020
emissions)
Copenhagen (emission 50% reduction in greenhouse gas 2050
reduction) emissions
European Union
Reduction in EU energy 20% 2020
consumption
Reduction in carbon At least 20% from 1990 levels, with a 2020
dioxide emissions proposal for 30% provided other developed
countries commit to comparable reductions
and developing countries contribute
adequately
EU renewable energy 20% 2020
consumption
Biofuel in petrol and 10% 2020
diesel
Temperature rise Limit of 2°C unspecified
UK Government
Climate Change Act 80% cut in greenhouse gas emissions from 2050
2008 1990 levels
Climate Change Act 34% cut in greenhouse gas emissions from 2020
2008 1990 levels
Climate change Reduction in greenhouse gas emissions of 2020
programme 20% from 1990 levels
Renewables Obligation Increase in electricity generated by 2020-21

renewables by 20%

Carbon reduction

commitment

Reduction in electricity consumption for
organisations with an electricity

consumption greater than 6,000MWh per

Auction of carbon

allowance from 2013
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Commitment Target Target Date
annum
Climate change levy Cut in annual emissions of 2.5 million 2010
tonnes

Welsh Assembly Government

Annual reduction in 3% 2011 onwards

greenhouse gas

emissions
Electricity used in Supplied from renewable or good quality 2010
Assembly buildings embedded generation
Renewable energy pilot Establish pilot projects to explore using 2006
projects renewable energy solutions aimed at
tackling fuel poverty
Renewable energy Increase renewable energy generating 2025
generation capacity (from off and onshore wind,

biomass, marine renewables and small
scale generation) in Wales to 22.5GW (or
48TWhr per annum)

4.5 Strategic Environmental Assessment

4.5.1 The EU Directive on the assessment of the effects of certain plans and programmes on
the environment (2001/42/EC) refers to Strategic Environmental Assessment (SEA).
SEA is the process through which the environmental impact of plans and projects can be
assessed at a strategic level, i.e. above the level of individual plans or projects.
Essentially, it is a broad scale assessment of potential impact from particular types of
development in a particular area. It is often undertaken prior to a round of development,
to highlight issues that specific projects will need to consider or flag up areas of
particular sensitivity. The approach is particularly useful for issues such as cumulative
effect and to assist in identifying key data gaps at an early stage. There are five sets of
SEA across different sectoral interests that are of current interest to this study, as

summarised below.

Oil and Gas

4.5.2 For the purposes of the Oil and Gas Licensing SEA (www.offshore-sea.org.uk) the UK

continental shelf was divided into 8 areas, with an SEA to be undertaken on each.
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Currently, the SEA process has been completed for Areas 1-6, with work ongoing in
Areas 7 and 8. Welsh waters are covered by SEA Areas 6 and 8. Although not directly
related to renewable energy (see Section 4.5.5 below), the documents accompanying

each SEA provide a large amount of background and baseline information on each area.

Offshore Wind

Subsequent to the DTI (now DECC) progressing with an SEA for oil and gas, the SEA

process for offshore wind commenced in 2002 (www.offshore-

sea.org.uk/site/scripts/downloads.php?categorylD=23). The assessment focused on

three discrete areas of sea, located in Liverpool Bay, Greater Wash and Thames
Estuary. Of these, the Liverpool Bay area falls partially within Welsh waters.
Developers of Round 2 offshore wind farms were strongly advised by the DTl (now
DECC) to ‘take into account the advice given in the SEA Environmental Report,
including the possible impact on fishing, navigation and other users of the sea’

(http://www.offshore-sea.org.uk/site/). For the purposes of the current study, the

documents provide an overview of the potential impacts and their significance, together

with baseline data (see Section 2.1).

Scottish Renewables SEA

An SEA has subsequently been undertaken in Scottish waters, to assess potential

issues for wave and tidal energy development (www.seaenergyscotland.co.uk). The full

report was published in March 2007. The main objectives of the project were set out as

follows:

. To assess, at a strategic level, the effects on the environment of meeting the
Marine Energy Group report target for establishing 1,300MW of marine renewables

capacity around Scotland by 2020;

. Advising and supporting the Scottish Executive in the development and
implementation of its marine renewable energy strategy and informing future

development of planning guidance for marine energy development;

= To inform the project level decision making process for all stakeholders (to include

regulator and developer); and

= To facilitate focused investment into the marine renewable energy sector in

Scotland.
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Offshore Energy SEA

455 As a follow up to the Oil and Gas SEAs for Areas 1-7, BERR (now DECC) published a
scoping report in December 2007 and following consultation an Environmental report
(known as UK OESEA) was issued in January 2009. This SEA considered the
environmental implications of a draft plan/programme to enable: further seaward rounds
of oil and gas licensing, including gas storage in UK waters; and further rounds of
offshore wind farm leasing in the UK Renewable Energy Zone and the territorial waters
of England and Wales to a depth of 60m. The objective of the wind leasing was to
achieve some 25GW of generation capacity, in addition to the 8GW already constructed

or in planning.

4.5.6 During 2010, DECC proposed to undertake an exercise to update and extend the scope
of the Environmental Report and issue it for consultation to enable further
licensing/leasing for offshore energy (oil and gas, gas storage including CCS and marine
renewables — tidal stream and wave). To distinguish it from the 2009 Environmental
Report (UK OESEA), the updated and extended Environmental Report will be referred to
as OESEA2 (Offshore Energy SEA2) and the scoping document (http://www.offshore-

sea.org.uk/downloads/OESEA2 Scoping Document.pdf) was published for consultation

on the 4™ of March 2010, with the Environmental Report due out for consultation in early
Q1 2011. This is the most relevant SEA to the MRESF project as this SEA will include a
preliminary plan of potential tidal and wave resources areas for demonstration (rather

than commercial) developments sites in England and Wales.

Northern Ireland Offshore Wind and Marine Renewable Energy SEA

4.5.7 The Department of Enterprise, Trade and Investment (DETI) commissioned an SEA to
investigate the potential effects that the development of offshore wind and marine
renewable energy (wave and tidal stream devices) on the coastline of Northern Ireland
and territorial (12nm limit) marine environment. The results of the SEA will used by DETI
to inform the development, and implementation of, its offshore wind and marine
renewable energy Strategic Action Plan (SAP). The scoping study for the SEA was
published for consultation in April 2009 and was published with the SAP (which is being
developed in parallel to the SEA) in December 2010, with a subsequent 12 week
consultation on the SAP closed on the 8 March 2010.
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Severn Estuary SEA

A feasibility study and SEA for tidal range energy in the Severn was commissioned by
DECC (with support from the Welsh Assembly) to assess the potential for tidal range
energy in the Severn, together with the need for an Appropriate Assessment to be
undertaken. In January 2009, DECC published the findings of Phase 1 of the study,
including the scoping study for the SEA. This was published for public consultation,

which was conducted between January and April 2009 and asked for views on:

= A recommended shortlist of schemes for more detailed analysis;

= The scope of the SEA; and

. The issues the feasibility study is considering and how these are being
approached.

Following the consultation period, five schemes were shortlisted including the Cardiff to
Weston barrage, two smaller barrages and two lagoons. These were deemed to be
potentially technically and economically feasible at that time. The Feasibility Study was
subsequently published in October 2010 (see
www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/severn
_tidal_power/severn_tidal_power.aspx), with the conclusion by the UK Government

being as follows:

‘The Government has concluded that it does not see a strategic case to bring forward a tidal energy scheme

in the Severn estuary at this time, but wishes to keep the option open for future consideration’

Although not a consultation, the Government is taking comments on the decision until

January 2011.

Sustainability Appraisal

Under UK legislation, a Sustainability Appraisal must be prepared for regional and local
development plans. It is similar to a SEA, but includes assessment of social and
economic inputs, in addition to environmental inputs. A Sustainability Appraisal is used
by planning authorities to assess whether proposed plans and policies meet sustainable

development objectives.

While the requirement to carry out a Sustainability Appraisal and SEA are distinct, it is

expected that in the future both can be satisfied in one single appraisal process.
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4.6.3 Sustainability Appraisals should:

Take a long term view of the expected social, economic and environmental effects

of a proposed plan;
Check that sustainability objectives are turned into sustainable planning policies;
Reflect global, national, regional and local concerns; and

Form an integral part of all stages of plan preparation

4.6.4 As the MRESF is aimed at providing a governance tool rather than providing a plan or

programme there is no requirement for a Sustainability Appraisal (SA) to be undertaken.

Instead, sustainability is in integral to the transparent process used in the MRESF and

the final development scenario outputs generated (see WAG (2011b)), which considers

the wave and tidal resource, in light of existing social, economic and environmental uses

of Welsh territorial waters.
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Baseline Data

5.1

5.1.1

5.2

5.2.1

5.2.2

Introduction

Data describing the baseline environment of Welsh waters was collated during Stage 1,
including information on the existing natural, human and economic environment. The
information was summarised in the Stage 1 report (RPS, 2008), together with a
comprehensive bibliography (see Section 10). Where data were available in GIS, these
were mapped during Stage 1, to visually demonstrate the type and extent of baseline

data available for Welsh waters.

It was recognised during Stage 1 that a number of key projects were in progress, and
anticipated to report during the timeframe of the MRESF project, with the data viewed as
beneficial. In addition, a number of new projects have been undertaken in the
intervening timeframe. The purpose of this section of the Technical Addendum is to
identify new work describing the baseline environment of Welsh waters progressed
and/or completed since Stage 1 finished, with the information listed below, and, where
available in GIS format, in Figures B-1 to B-21; with Figure B-1 providing an overview of
the study area. The bibliography compiled during Stage 1 has been updated as

appropriate, with additions marked as such (Section 11).

Physical Environment

The main new non GIS data for the physical environment of Welsh waters is available
via ongoing or relatively long term monitoring programmes, such as work by Marine

Renewable Energy Development in Scotland (www.mreds.co.uk), the strategic wave

monitoring network (www.cefas.co.uk/data/wavenet.aspx) and wave height studies using

satellite data undertaken at the National Oceanography Centre (www.noc.soton.ac.uk).

These tend to relate either to individual monitoring points or broad scale projects,
extending up to the oceanic scale. A study lead by Liverpool University

(www.pol.ac.uk/home/research/themeb6/tidallrishSea.php) investigated the tidal power

potential of the eastern Irish Sea, including some of the waters off the north coast of

Wales.

New GIS physical environment data identified are limited to a BGS lead project which

updated seabed sediment maps (see www.bgs.ac.uk/products/digitalmaps/digmapgb-

plus/).
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The GIS data held for the physical environment are presented in Figures B-3i to B3iv.

Water and Sediment Quality

No additional specific work for water or sediment quality has been identified, although
ongoing work such as the Environment Agency monitoring programme will have

gathered additional data over the intervening period.

The GIS data held for sediment and water quality are presented in Figure B-4.

Landscape and Seascape

Two key datasets describing the existing baseline for landscape and seascape for
Wales and Welsh waters have been completed since Stage 1 ended. In addition, the
seascape dataset includes data layers giving seascape sensitivity to tidal stream and
wave devices. The project outputs from these have been sourced for the MRESF

project and are available on the CCW website, including GIS datasets (www.ccw.gov.uk;

see Section 11.2 Project Bibliography reference listings 1019 to 1073).

The GIS data held for landscape and seascape are presented in Figures B-5i to B-5viii.
For information purposes only, Figures B-5i to B-5v provide CCW landscape datasets.
Figures B-5vi to B-5viii present interpreted Seascape sensitivity data layers provided by
CCWw.

During the constraint mapping undertaken in Stage 3 of the MRESF (WAG, 2011b) it
was noted that data layers that fall wholly on land would not be included without
additional data processing, purely because the geographic footprint of the wave and tidal
stream resource areas identified were fully within tidal waters and hence did not overlap
with terrestrial interests. During discussions with the Steering Group, it was apparent
that although the processed seascape data maps produced by CCW do extend
seawards, the source data does not include features such as National Trust land and
National Parks. To ensure full inclusion of these features in the constraint mapping, the
RPS project team undertook additional data processing to generate a Zone of
Theoretical Visibility (ZTV), which essentially shows areas of land that the observer

points can theoretically observe, with the method followed described below.

To generate a ZTV a set of Observer Points must be generated. As the National Parks
and National Trust designations are defined as regions rather than points, it was

necessary to define an indicative set of discrete locations that are representative of the
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area. A 250m grid was generated for the entire study area and where a grid cell
intersected a designation, a point was generated (Diagram 5.1). This created a point

dataset that matched the extents and coverage of the designation, with these points

used as Observer Points.

& &

L & &
<& L L <& L
& & & & @ &

Diagram 5.1: Indicative Generation of Observer Points

5.4.5 Due to the large number of Observer Points generated the dataset was split into a grid
containing a maximum of 100 possible locations, which allowed the ZTV to be split up
into a set of smaller ZTVs that were more practicable to process. Using the ArcGIS
Spatial Analyst Extension a viewshed was generated for each batch of 100 Observer
Points, including Earth Curvature and refractivity in the calculation and with the
maximum visible distance set at 24km. A combined ZTV was generated to show
visibility for the entire study area (Figure B-5vix; with this data layer being taken forward

into the constraint mapping (see WAG (2011b)).

5,5 Marine Mammals

5.5.1 A number of reports and projects related to the marine mammal baseline for Welsh
waters have been completed and published since Stage 1 ended. These have been

summarised in Table 5.1 below.
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Table 5.1: Summary of Marine Mammal Baseline Data completed since 2008

Project/Report Title Author Date Availability
Sarn Cynfelyn to the Dyfi Estuary: Habitat and Cetacean Hughes, P. and 2009 CCW Marine Monitoring
Survey 2006/7 Hughes, R, E. Report No. 69.

Post doc study at St Andrews compiling and analysing
) Unknown N/A In progress
all seal tagging data from the past 25 years

Report to Department of
Distributions of Cetaceans, Seals, Turtles, Sharks and

. i WWT Consulting Energy and Climate
Ocean Sunfish recorded from Aerial Surveys 2001-2008
Change
High Resolution Video Survey of Seabirds and Mammals Rhys Hexter and
in the Moray Firth, Hastings, West Isle of Wight and HiDef Aerial 2009 COWRIE
Bristol Channel Areas in Periods 5, 6 and 7 Surveying Ltd
M.E. Baines and CCW Marine Monitoring
Atlas of the Marine Mammals of Wales 2010
P.G.H. Evans Report No. 68

5.56.2 The Atlas of Marine Mammals of Wales has been sourced in GIS format. Additional
work on the digital marine mammal data was undertake subsequently and provided to
the MRESF by CCW, including data on the vulnerability of marine mammals to tidal
stream devices (CCW, 2011 in prep.). Additional work included the marine mammal
work conducted as part of Stage 2 of the MRESF project (Wilson and Gordon, 2011, and
Gordon et al., 2011).

5.5.3 The GIS data held for marine mammals are presented in Figure B-6i-6iii, and the CCW
cetacean vulnerability presented in Figure B-6iv, and the equivalent for grey seals in

Figure B-6v.

5.6 Birds

5.6.1 Several new studies related to baseline data for birds in Welsh waters, including projects
at proposal stage, projects in progress and as final reports. The work identified is

summarised in Table 5.2 below.
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Table 5.2: Summary of Bird Baseline Data proposed, in progress and completed since
2008

Project/Report Title Author Date Availability
Analysing existing GPS and conventional
satellite-tracking data for four key migratory
bird species: svalbard barnacle geese, N/A N/A DECC RAG proposal
Greenland barnacle geese, light-bellied brent
geese and Greenland white-fronted geese
Compilation of species reports N/A N/A DECC RAG proposal
Understanding whooper swan migration
patterns and potential interactions with wind N/A N/A DECC RAG proposal
farms
Tidal Atlas. A GIS based resource, collating
data on environmental resources potentially CcCw N/A Project in progress
sensitive to tidal stream devices.
Welsh aerial surveys DECC RAG N/A Project in progress
An inventory of bird survey data of relevance
to marine renewable energy and other DECC RAG N/A Project in progress
offshore industries
Use of coastal waters by breeding terns COWRIE N/A Project in progress
The determination of foraging range and
diving depths by diving seabirds, especially in | SNH awarded o
) | N/A Project in progress
the Orkney and Pentland Firth wave and tidal to RPS
resource areas.
Field Surveys to Determine Abundance,
Distribution and Flight Patterns of Waterbirds,
) ) MMS N/A Project in progress
Seabirds, and Seaducks in the Nearshore
Atlantic
Rhys Hexter www.offshorewind.co.uk/asse
High Resolution Video Survey of Seabirds and and HiDef N/A ts/cowrie%20high%20definiti
Mammals in the Rhyl Flats Area Aerial on%20imagery%20final%20r
Surveying Ltd eport20%20091130.pdf
http://research.microsoft.com/
en-
Manx shearwater at Skomer ) )
us/um/cambridge/projects/ha
bitats/
P ki f the fi i f ilf T.C.
GPS tracking of the foraging movements o Guilford, T.C., 2008 Ibis 150, 462-473
Manx Shearwaters Puffinus puffinus breeding Meade, J.,
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Project/Report Title Author Date Availability

on Skomer Island, Wales Freeman, R.,
Biro, D.,
Evans, T.,
Bonadonna,
F., Boyle, D.,
Roberts, S. &
Perrins, C.M.

5.6.2

5.7

5.7.1

5.7.2

Additional work included the marine mammal work conducted as part of Stage 2 of the
MRESF project (RPS, 2011a and 2011b). The GIS data held for birds are presented in
Figure B-7i-7viii, drawing largely on the data provided by CCW, which has combined GIS
datasets for birds in Welsh waters, and includes a GIS data layer for the vulnerability of
diving seabirds to tidal stream devices prepared by CCW (2011, in prep.) and presented
in Figure B-7viii.

Fish Ecology

Work of direct relevance to fish ecology in Welsh waters was published by Cefas
subsequent to the baseline data layers being finalised for the preparation of the
Framework (see WAG (2011b)). For completeness, the data layers have been
incorporated into the baseline datasets for information only and are presented alongside
the existing data by Coull et al (1998) and can be sourced from the Cefas website at

www.cefas.co.uk/our-science/fisheries-information/marine-fisheries/ecologically-

important-fish-habitats/distribution-of-spawning-and-nursery-grounds.aspx.

Other projects that are known to be in progress, that have some relevance for fish

ecology, are:

= The CCW Tidal Atlas, a GIS based resource, collating data on environmental

resources potentially sensitive to tidal stream devices;

= GIS mapping of basking sharks in Welsh waters (understood to be in progress for

CCW, although the status is unknown); and

. Work on seabed communities in strong tidal streams at EMEC (which will inevitably
be orientated towards Scottish habitats but may have some applicability to Welsh
habitats).
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The GIS data held for fish ecology are presented in Figure B-8i-8vi. Figure B-8i and B-
8ii were the layers in the preparation of the Approach to Sustainable Development (see
WAG (2011b)) and Figures B8-8iii to B-8vi are provided for information only.

Benthic Ecology

Limited work on the benthic ecology of Welsh waters, which is new to the MRESF
project since the end of Stage 1, has been identified, although a report published by
CCW in February 2010 provides a very useful summary of existing benthic data for

Welsh waters in the context of biodiversity (see www.marlin.ac.uk/prodsandpubs.php).

The work that the project team are aware of is currently in progress and consists of the

following:

= The CCW Tidal Atlas, a GIS based resource, collating data on environmental

resources potentially sensitive to tidal stream devices;

= Extension of HapMap work to extend the maps to include all Welsh waters (see

www.habmap.orqg); and

= Two DECC RAG proposals related to Sabellaria (understood to cover the genetic

diversity of Sabellaria and the longevity/stability of Sabellaria spinulosa reefs).

The GIS data held for benthic ecology are presented in Figure B9i (Benthic Ecology) and
Figure B-9ii (Sensitivity of Benthos to Commercial Fishing).

Plankton

No new research on plankton in Welsh waters has been identified by the project team.

Designated Sites

Since Stage 1 was completed towards the end of 2008, there have been a number of
changes in the available data on designated sites in and adjacent to Welsh waters.

These are summarised as follows:

= GIS data layers for the distribution of Annex | habitat features within Welsh marine
SACs (provided by CCW);

= Additional GIS data layers for Annex Il mobile species provided by CCW (see
Sections 5.5 and 5.6);
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= Identification of Areas of Search, for sites under investigation for interest as
offshore SACs (see Section 4.3.7); and

= Formal designation of the Liverpool Bay SPA extension (see Section 4.3.6).

In addition, work is currently underway to identify Highly Protected Marine Conservation
Zones in Welsh waters, although no sites have as yet been identified (see Section
4.3.6). Potential Marine Conservation Zones adjacent to Welsh waters are currently
under investigation in the Irish Sea and Bristol Channel, with further information in
Section 4.3.6.

The GIS data held for designated sites are presented in Figure B-10i (Designated Sites)
and Figure B-10ii (SAC Habitat Features).

Shipping

No new work on shipping in Welsh waters has been progressed since Stage 1 ended.
Stage 1 did highlight two potential projects, namely the potential for the Maritime and
Coastguard Agency (MCA) shipping data to be more widely available and work planned
by MREDS to investigate surface collision risk between wave and tidal devices and

vessels, although no feedback on the progress of these have been received to date.

The GIS data held for shipping are presented in Figure B-11, including IMO Routes and
Separation Zones ad Shipping Density data collated in 2008 for Stage 1. The former
includes a 500m buffer (buffers calculated throughout on radius) for the constraints
mapping undertaken as part of the Approach to Sustainable Development (WAG,
2011b).

Tourism and Recreation

Limited new work on recreation and tourism has been identified, with the main source
being the ongoing audit at Pembrokeshire, for which an interim report has been

published (see www.pembrokeshirecoastalforum.org.uk).

The GIS data held for tourism and recreation are presented in Figure B-12i to 1B-2iv.
Appropriate buffers have been used for some features e.g. 50m for boat cruising routes
and 250m for marinas for the constraints mapping undertaken as part of the Approach to
Sustainable Development (WAG, 2011b).
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5.13 Archaeology

5.13.1 No studies of direct relevance to the marine archaeology of Welsh waters has been
identified since Stage 1 ended. The only possible project of interest is an American
Minerals Management Service (MMS) project, which is looking to update and digitise
archaeological baseline studies for the Atlantic planning areas
(www.mms.gov/offshore/RenewableEnergy/Assets/PDFs/AE_SDP 2009 2011 FINAL.p

df), although it is considered unlikely that the project outputs will contain information of

relevance for Welsh waters.

5.13.2 The GIS data held for archaeology are presented in Figure B-13, A 50m buffer has been
used for wrecks and statutory buffer for protected wrecks for the constraints mapping

undertaken as part of the Approach to Sustainable Development (WAG, 2011b).

5.14 Commercial Fisheries

5.14.1 Several new studies related to baseline data for commercial fisheries in Welsh waters,
including projects at proposal stage and projects in progress. In addition, some of the
work completed or underway on fish ecology is also relevant here (see Section 5.7, e.g.
the updates to fish spawning and nursery grounds). The work identified is summarised
in Table 5.3 below.

Table 5.3: Summary of Commercial Fisheries Baseline Data proposed, in progress and

completed since the end of 2008

Project/Report Title Author Date Availability
www.ccw.gov.uk/landscape--
Countryside Council wildlife/managing-land-and-
Sea Fishing Atlas of Wales 2010 o
for Wales sea/sea-fishing-atlas-of-
wales.aspx
Potential project to look at temporal data
(spawning, nursery for fish species). Demersal Countryside Council N/A Unlikely to be within MRESF
fish species and potential for association with for Wales timescale
sediment types and bathymetry
COWRIE www.offshorewindfarms.co.uk
Development of spatial information layers for
o . sponsored, /Assets/9COWRIE%20FISH
commercial fishing and shellfishing in UK waters 2008
L ) undertaken by %20VALUE%20Report%20
to support strategic siting of offshore windfarms )
ABPmer march%2009%20Final.pdf
Fishing Activity Maps South Wales Sea N/A www.swsfc.org.uk/home.htm

Marine Renewable Energy Strategic Framework Welsh Assembly Government 201 | 45


http://www.mms.gov/offshore/RenewableEnergy/Assets/PDFs/AE_SDP_2009_2011_FINAL.pdf�
http://www.mms.gov/offshore/RenewableEnergy/Assets/PDFs/AE_SDP_2009_2011_FINAL.pdf�
http://www.offshorewindfarms.co.uk/�

Stage 3 Technical Addendum

Project/Report Title Author Date Availability
Fisheries
Committee
Further development of marine pressure Defra sponsored
datalayers and ensuring the socio-economic data work, being
) N/A In progress
and datalayers are developed for use in the undertaken by
planning of marine protected area networks Cefas
Potential Wave Hub impacts and exclusion zone Dependant on progress at Wave
PRIMaRE N/A
benefits plus general changes in fish ecology Hub
Effect of the Horns Rev 1 offshore wind farm on Orbicon; DTU Aqua
i " N/A In progress
fish communities (Naturfocus; DHI)
Investigating fishery responses to the construction
N/A N/A DECC RAG proposal
of an offshore wind farm
The Economic Impact of OCS Wind Development )
N MMS project N/A In progress
on Commercial Fishing
Marine biomass culture in association with
offshore renewables. Proof of-concept study to NERC funded,
demonstrate the feasibility and implications of being undertaken by | N/A In progress
large-scale macroalgae culture in association with SAMS
offshore renewables e.g. wind farms

5.14.2 The GIS data held for commercial fisheries are presented in Figure B-14i to B-14iii.

5.15 Military Use

5.15.1 The main research into Military interests completed since Stage 1 ended is the MRESF

Stage 2 project ‘The Potential for Interaction between Wave and Tidal Stream Devices
with Military Interests in Welsh Waters’ (RPS, 2010), which although primarily concerned
with potential impacts, did provide more detailed understanding of the existing military
use of Welsh waters. Other work of relevance is ongoing research by the MoD,
understood to include issues such as radar infill, radar processing software and stealth
turbine technologies, although no outputs have been sourced. The final project with
some degree of relevance identified since Stage 1 ended is the current project being
undertaken in Germany on sonar transponders for offshore wind energy converters

(http://rave.iset.uni-kassel.de/rave/pages/raveSonarTransponders). The work is

understood to have particular relevance for submarines.
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The GIS data held for military use are presented in Figure B-15.

Aviation and Radar

The available data on aviation and radar has been updated by the CAA, with the most

up to date GIS files sourced.

The GIS data held for aviation and radar are presented in Figure B-16.

Grid Infrastructure

The Transmission Access Review prepared by Ofgem
(www.ofgem.gov.uk/NETWORKS/TRANS/ELECTRANSPOLICY/TAR/Pages/Traccrw.as
px), which has a chief aim of being able to ‘better support the delivery of the

Government’s aspiration of 20 percent of electricity supplied by renewable generation by

2020 and any targets that may be agreed at European Union level’.

In addition, there are current plans for cable links between Wales and Ireland. The most
advanced appears to be a link to north Wales (see

www.eirgridprojects.com/projects/east-westinterconnector), with preliminary plans for a

route into Pembrokeshire (see http://www.imerapower.com/page10/page10.html),

although how firm the plans for Pembrokeshire are not apparent.

The GIS data held for grid infrastructure are presented in Figure B-17.

Cables and Pipelines

No new information on the baseline for cables and pipelines in Welsh waters has been

identified since Stage 1 ended.

The GIS data held for cables and pipelines are presented in Figure B-18, including a
statutory buffer of 500m for the constraints mapping, undertaken as part of the Approach
to Sustainable Development (WAG, 2011b).

Aggregate Dredging

No new information on the baseline for marine aggregate dredging in Welsh waters has

been identified since Stage 1 ended.
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The GIS data held for marine aggregate dredging are presented in Figure B-19,
including a buffer of 250m for dredging routes used in the constraints mapping,

undertaken as part of the Approach to Sustainable Development (WAG, 2011b).

Oil and Gas

A new licensing round for oil and gas interests in Welsh waters was announced after the
completion of Stage 1, with the information available at

https://www.og.decc.gov.uk/upstream/licensing/26 rnd/index.htm.

The GIS data held for oil and gas are presented in Figure B-20, including a buffer of
500m for oil and gas installations, when used in the constraints mapping, undertaken as
part of the Approach to Sustainable Development (WAG, 2011b).

Licensed Disposal Sites

No new information on the baseline for licensed disposal sites in Welsh waters has been

identified since Stage 1 ended.

The GIS data held for licensed disposal sites are presented in Figure B-21, including

relevant statutory buffers.

Renewable Energy

The majority of new work connected to marine renewables of relevance to Welsh waters
since Stage 1 ended is focused around strategic planning, particularly at SEA level.
Such work has included the UK Offshore Energy Strategic Environmental Assessment

(www.offshore-sea.org.uk/consultations/Offshore_Energy SEA/index.php), work by the

Pembrokeshire Coastal Forum (e.g. WSP — Action Plan (Phase Two) Pembrokeshire —
The Haven: Maximising Maritime Assets & Links to Ireland) and work on tidal range
energy in the Severn (see 4.5.8-4.5.10, although note that tidal range is outside the
scope of the current project). In addition, a number of similar projects have been
completed, although these are outside Welsh waters (e.g. the Guernsey Renewable
Energy Commission ‘Regional Environmental Assessment Scoping Report’, the
Northern Irish ‘Offshore Wind and Marine Renewable Energy in Northern Ireland’, the
South West RDA review of offshore renewables and the Scottish Government's
‘Pentland Firth and Orkney Waters Marine Spatial Plan’). A new application for tidal
energy has been submitted towards the end of 2008 by Tidal Energy Ltd in Ramsey
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Sound off Pembrokeshire, in addition to existing projects that are progressing through
planning, e.g. the MCT project at the Skerries (see RPS, 2008).

5.22.2 The GIS data held for renewable energy are presented in Figure B-2, including a buffer
of 250m when used in the constraints mapping, undertaken as part of the Approach to
Sustainable Development (WAG, 2011b).
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6 Increase in Scientific Certainty

6.1 Introduction

6.1.1 A key output from Stage 1 was the identification of data gaps and constraints on
development of marine renewable energy in Welsh waters. It was on the basis of these
data gaps and constraints that the projects undertaken in Stage 2 were identified. A
large part of the problem behind the data gaps and uncertainty identified was the result
either of a lack of data or very limited information on which decisions could be made.
Where little is known about the potential impacts of a development, consenting tends to
become harder to achieve, with a precautionary approach often being followed,
potentially coupled by perhaps more rigorous monitoring and mitigation than would be
expected for a more scientifically studied industry. These all bring complications for

developers and regulators.

6.1.2 Progress in understanding the existing baseline environment of Welsh waters since
Stage 1 ended is summarised in Section 5. This section summarises the work
understood to be planned, proposed, in progress and completed since the end of Stage
1 of relevance to increasing current understanding of the potential impacts associated
with wind, wave and tidal stream. Although the baseline information is restricted to
information of relevance to Welsh waters, the information presented here has been
sourced globally, as the potential impacts associated with devices are anticipated to

have a degree of similarity regardless of location a strategic overview is appropriate.

6.2 Physical Environment

6.2.1 A number of projects connected to understanding the potential for change in the physical
environment connected to the use of marine renewables have been identified since
Stage 1 ended. The list includes projects at various stages, from proposal through to

completed and published work. The work identified is summarised in Table 6.1.
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Table 6.1: Summary of work relating to Potential Changes in the Physical Environment

proposed, in progress and completed since 2008

Project/Report Title Author Date Availability

Welsh Low Carbon
Research Priority 3 — Marine Energy Ongoing www.lcri.org.uk/research.html
Research Institute

Seabed and shoreline processes and the

dynamic response to energy extraction and PRIMaRE N/A Proposal

mixing

An Integrated Modelling Framework for
Environmental Impact Assessment of SuperGen PhD N/A In progress

Large-Scale Arrays

Wave Attenuation Calculations for Various

MMS N/A In progress
Designs of Wave Devices
A Further Review of Sediment Monitoring ABPmer, Cefas and 2010 www.offshorewindfarms.co.uk/Assets/
Data HR Wallingford Non_Technical_Summary_v2.pdf

http://depts.washington.edu/nnmrec/do
N/A ¢s/20090313_PolagyeB _thesis_Hydro
dynamicEffects.pdf

Hydrodynamic Effects of Kinetic Power PHd dissertation by

Extraction by In-Stream Tidal Turbines Brian L. Polagye

Dynamics of scour pits and scour
] ) HR Wallingford, ) )
protection — Synthesis report and 2008 www.berr.gov.uk/files/file50448.pdf

ABPmer and Cefas
recommendations (Milestones 2 and 3)

Review of Round 1 sediment process ABPmer, Cefas and o
o ] 2008 www.berr.gov.uk/files/file50440.pdf
monitoring data — lessons learnt HR Wallingford
Energy Extraction from the Florida Current,
) ] MMS N/A In progress
How Many Turbines is Too Many?
An integrated modelling framework for EIA MREDS PhD Started
) In progress
of large-scale arrays Studentship 2008
Northwest National
Wake Modelling Marine Renewable N/A In progress
Energy Centre
Review of models to predict effects on
) DECC RAG N/A Proposal — unclear if still proposed
sediments and coastal processes
www.offshorewindfarms.co.uk/Assets/
Coastal Process Modelling for Offshore )
) ) ABPmer and HR Coastal%20process%20modelling%20
Wind Farm Environmental Impact ) 2009 ) ) )
Wallingford best%20practice%20guide%20Final%

Assessment: Best Practice Guide
20report%20sept%2009.pdf
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6.3 Water and Sediment Quality

6.3.1 Three projects currently in progress have been identified that may increase the
knowledge base as regards current understanding of the potential for marine
renewables to impact on water and sediment quality. These have been summarised in

bullet form below:

= Survey and Evaluation of Potential Environmental Effects from Antifouling Paints,

Lubricants, Hydraulic Fluids and other Chemical Products Potentially used at

Offshore  Facilities. MMS  project currently in  progress (see
www.mms.gov/offshore/RenewableEnergy/Assets/PDFs/AE_SDP 2009 2011 FI
NAL.pdf);

= Welsh Low Carbon Research Institute;

= Ongoing generic research at Glasgow and Newcastle Universities (e.g. see

— http://research.ncl.ac.uk/barnacles/Site/Publications.html;

— www.gla.ac.uk/marinestation/prc_frame.html; and

— www.gla.ac.uk/marinestation/prc_frame.html); and

= Research into the ‘Fate and Effects of Spilled Transformer Qil (Dielectric Fluids) on
the Marine Environment’ between the MMS and Louisiana State University (see

http://www.mms.gov/tarprojects/636.htm).

6.4 Landscape and Seascape

6.4.1 Limited research into the potential impact of marine renewables on landscape and
seascape has been identified. The work noted since the end of Stage 1 is restricted to

two projects in progress and a potential proposal. These have been summarised below:

= Evaluation of Visual Impacts on Historic Properties (research in progress by MMS,
see

http://www.mms.gov/offshore/RenewableEnergy/PDFs/Visual Impacts on Historic

Properties.pdf);

= Production of data layers for seascape sensitivity to wind, wave and tidal stream

(provided by CCW; see Section 11.2 Project Bibliography references 1019 to

1073);
= Evaluation of Lighting Schemes for Offshore Wind Facilities and Impacts to Local
Environments (research in progress by MMS, see
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www.mms.gov/offshore/RenewableEnergy/Assets/PDFs/AE_SDP 2009 2011 FlI
NAL.pdf); and

= A potential proposal looking at the effectiveness of visual limits used in Round 2

(status/proposer unknown).

6.5 Marine Mammals

6.5.1 A considerable number of research projects aimed at further understanding potential
impacts on marine mammals associated with offshore wind, wave and tidal stream were
identified that have been instigated since the end of Stage 1. The majority of these are
yet to be completed and as such the significance of the work in terms of increasing the
level of understanding of potential impacts cannot be determined. The work identified

has been summarised in Table 6.2 below.

Table 6.2: Summary of work relating to Increasing Understanding of the Potential Impact
of Marine Renewables on Marine Mammals proposed, in progress and completed since
2008

Project/Report Title Author Date Availability
Assessment of Risk to Marine Mammals from )
Stage 2 Project for the Gordon et al., 2011 and
Underwater Marine Renewables Devices in Welsh 2011
MRESF Wilson and Gordon, 2011
Waters
Underwater acoustic interactions between
o ) PhD funded by
emerging tidal-energy technologies and N/A In progress
SNH/SEPA with SAMS
vulnerable vertebrates
o ) Welsh Low Carbon ) www.Icri.org.uk/research.h
Research Priority 3 — Marine Energy Ongoing
Research Institute tml
Collision Risk of Fish with Wave and Tidal Stage 2 Project for the
2010 ABPmer, 2010
Devices MRESF
The impacts of acoustic and electromagnetic
noise from marine energy conversion devices on | MREDS PhD studentship N/A In progress
the behaviour of organisms
RITE tidal turbine project in New York to
determine in-situ risk of fish strike and noise Verdant Power N/A In progress
monitoring
Acoustic output from devices: acoustic
SAMS N/A In progress
characterisation and monitoring
Characterisation and Potential Impacts of Noise MMS N/A In progress
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Project/Report Title Author Date Availability
Producing Construction and Operation Activities
on the OCS
RAVE Project - Measurement of the operational ) )
FH Flensburg - University
underwater noise emission of wind turbines of the ) ) N/A In progress
. of Applied Sciences
alpha ventus offshore wind farm
Effects of Pile Driving Sounds on Auditory and
MMS N/A In progress
Non-Auditory Tissues of Fish
Department of the
o ) o ) ) Interior, Minerals Report Number:
Mitigation of Underwater Pile Driving Noise During 2010
) ] Management Service. MO9PC00019-8 (Phase
Offshore Construction: Final Report ) . onwards o
Engineering & Research 1), Phase 2 being initiated
Branch
Mueller-Blenkle, C.,
McGregor, P.K., Gill,
COWRIE Ref: Fish 06-08,
Effects of Pile-driving Noise on the Behaviour of A.B., Andersson, M.H., )
2010 Technical Report 31st
Marine Fish Metcalfe, J., Bendall, V.,
March 2010
Sigray, P., Wood, D.T. &
Thomsen, F
Institut fur Statik und
RAVE - hydro sound alpha ventus: Research and . )
) o ) Dynamik (ISD), Uni
testing of a layered bubble curtain in the testfield N/A In progress
Hannover, Menck GmbH,
alpha ventus
Kaltenkirchen
Behavioural analyses of pelagic and benthic )
MREDS PhD studentship N/A In progress
mobile organisms around energy devices
Offshore renewable energy structures as artificial
islands: implications for dispersal, population SuperGen PhD N/A In progress
connectivity, and biogeography of coastal species
The impacts of offshore power production:
SuperGen PhD N/A In progress
mitigation through habitat provision
The performance of invasive marine species on
SuperGen PhD N/A In progress
off-shore artificial structures
Work at the Race Rocks tidal turbine on artificial
N/A In progress
reefs
Potential Artificial Reef Effects of Offshore Wind
MMS N/A In progress
Facilities
Will there be changes in benthic communities and RAVE - Research at
fish fauna that are attributable to the artificial hard Alpha Ventus (German N/A In progress

substrate used?

windfarm)
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Project/Report Title Author Date Availability
Artificial reef effect and fouling impacts on Olivia Langhamer, Dan Estuarine, Coastal and
offshore wave power foundations and buoys — a Wilhelmsson, Jens 2009 Shelf Science 82 (2009)
pilot study Engstro'm 426-432
Environmental Impact Assessment: WP6 of
EquiMar project. Estimating collision risk of fish, EquiMar (University of
) ) . N/A In progress
birds and marine mammals with submerged Edinburgh)
devices
RITE tidal turbine project in New York to
determine in-situ risk of fish strike and noise Verdant Power N/A In progress
monitoring
Non-physical fish deterrents Herriot-Watt University N/A In progress
Study of the Effects of Electromagnetic Fields
from Undersea Transmission Lines on Marine
Wildlife To Assist in Evaluating Impacts of MMS N/A In progress
Renewable Energy Projects on Outer Continental
Shelf
Literature review of the effects of electro-magnetic
fields and noise arising from Marine Renewable SNH awarded to
) ] ) ) N/A In progress
Energy infrastructure on Atlantic Salmon, sea Cranfield University
trout and European eel
Gill, AB., Huang, Y., www.offshorewindfarms.c
EMF-sensitive fish response to EM emissions Gloyne-Philips, ., o.uk/Assets/Report%20E
from subsea electricity cables of the type used by Metcalfe, J., Quayle, V., 2009 MF%20COWRIE2%20EM
the offshore renewable energy industry Spencer, J. & F%20FINAL_Combined_a
Wearmouth, V pril%2009.pdf
Guidance on Survey and Monitoring in Relation to
SNH funded. Awarded to
Marine (Wave and Tide) Renewables N/A In progress

Deployments in Scotland

Haskoning

6.6 Birds

6.6.1

A considerable number of research projects aimed at further understanding potential

impacts on birds associated with offshore wind, wave and tidal stream were identified

that have been instigated since the end of Stage 1. The majority of these are yet to

complete and as such the significance of the work in terms of increasing the level of
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understanding of potential impacts is yet to be determined. The work identified has

been summarised in Table 6.3 below.

Table 6.3: Summary of work relating to Increasing Understanding of the Potential Impact

of Marine Renewables on Birds proposed, in progress and completed since 2008

Project/Report Title Author Date Availability
Assessment of Risk to Diving Birds from Underwater Stage 2 Project for the 2011 RPS, 2011a
Marine Renewables Devices in Welsh Waters MRESF and 2011b
www.lcri.org
o . Welsh Low Carbon Research )
Research Priority 3 — Marine Energy ) Ongoing .uk/researc
Institute
h.html
Review of techniques to detect seabird presence and
movement below the sea surface and determine potential SNH awarded to RPS N/A In progress
application in the vicinity of tidal turbines
Identifying a range of options to prevent avian collision with
wind turbines and modelling collision risk against a range Defra sponsored N/A Proposal
of mitigation options, using a UK based case study
Assessment methodology for determining collision impacts
of marine renewable energy devices (excluding offshore SNH sponsored N/A In progress
wind farms) on marine birds
Environmental Impact Assessment: WP6 of EquiMar ) ) )
EquiMar (University of
project. Estimating collision risk of fish, birds and marine Edinburgh) N/A In progress
inbur
mammals with submerged devices g
) o ) ] Board of Trustees of the
Are Flying Wildlife Attracted to (or Do they Avoid) Wind ) . o
University of lllinois unknown
Turbines?
(Champaign, IL)
Investigation of responses of birds in flight to an offshore . . DECC RAG
wind farm proposal
Measuring the interaction between marine features of a
Special Protection Area [Bass Rock gannets] with . . DECC RAG
proposed offshore wind farm development zones through proposal
telemetry
Analysis of ESAS data to investigate potential foraging . . DECC RAG
behaviour-offshore wind farm overlap proposal
Developing analytical techniques for visual data collection . . DECC RAG
associated with offshore wind farm development proposal
i initi i i i Chris B. Thaxter & Niall H.K.
High Definition Imagery for Surveying Seabirds and Marine 2009 COWRIE

Mammals: A Review of Recent Trials and Development of

Burton
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Project/Report Title Author Date Availability
Protocols
Cumulative effects of planned offshore wind farm
) SNH awarded to RPS N/A In progress
development on divers
Assessment methodology for determining cumulative
impacts of marine renewable energy devices (excluding SNH awarded to RPS N/A In progress
offshore wind farms) on marine birds
Guidance on Survey and Monitoring in Relation to Marine SNH awarded to Royal
) . ) N/A In progress
(Wave and Tide) Renewables Deployments in Scotland Haskoning
http://www.
offshorewin
dfarms.co.u
Revised best practice guidance for the use of remote Walls, R.J., Pendlebury, C.J, k/Assets/R
techniques for ornithological monitoring at offshore Budgey, R., Brookes, K. & 2009 PS_COWRI
windfarms Thompson, P. E_REMTE
CH-08-
08_040620
09 _final.pdf

6.7 Fish Ecology

6.7.1 The potential for offshore wind, wave and tidal stream devices to impact on fish ecology
is currently subject to a number of studies that have been started following the end of
Stage 1. In a similar manner to the work being undertaken on marine mammals and
fish, the majority of these studies have yet to report and as such the significance of the
work in terms of advancing the science base has yet to be determined. The work

identified is summarised below in Table 6.4.

Table 6.4: Summary of work relating to Increasing Understanding of the Potential Impact

of Marine Renewables on Fish Ecology proposed, in progress and completed since 2008

Project/Report Title Author Date Availability

Literature review of the effects of electro-magnetic fields

and noise arising from Marine Renewable Energy SNH awarded to
) ] ] ) ) N/A In progress
infrastructure on Atlantic Salmon, sea trout and Cranfield University
European eel
Collision Risk of Fish with Wave and Tidal Devices Stage 2 Project for the 2010 ABPmer, 2010
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Project/Report Title Author Date Availability
MRESF
The impacts of acoustic and electromagnetic noise from
marine energy conversion devices on the behaviour of MREDS PhD studentship N/A In progress
organisms
Acoustic output from devices: acoustic characterisation
o SAMS N/A In progress
and monitoring
Characterisation and Potential Impacts of Noise
Producing Construction and Operation Activities on the MMS N/A In progress
ocCs
RAVE Project - Measurement of the operational ) )
FH Flensburg - University
underwater noise emission of wind turbines of the alpha ) ) N/A In progress
of Applied Sciences
ventus offshore wind farm
Effects of Pile Driving Sounds on Auditory and Non-
MMS N/A In progress
Auditory Tissues of Fish
Underwater acoustic interactions between emerging tidal- | SNH / SEPA funded PhD
. . N/A In progress
energy technologies and vulnerable vertebrates with SAMS
Department of the
Report Number:
Interior, Minerals 2010
Mitigation of Underwater Pile Driving Noise During MO9PC00019-8
) ) Management Service. onward
Offshore Construction: Final Report ) ) (Phase 1), Phase 2
Engineering & Research s o
being initiated
Branch
Mueller-Blenkle, C.,
McGregor, P.K., Gill, COWRIE Ref: Fish
Effects of Pile-driving Noise on the Behaviour of Marine A.B., Andersson, M.H., 2010 06-08, Technical
Fish Metcalfe, J., Bendall, V., Report 31st March
Sigray, P., Wood, D.T. & 2010
Thomsen, F
Institut fur Statik und
RAVE - hydro sound alpha ventus: Research and testing Dynamik (ISD), Uni
o i N/A In progress
of a layered bubble curtain in the testfield alpha ventus Hannover, Menck GmbH,
Kaltenkirchen
Behavioural analyses of pelagic and benthic mobile )
MREDS PhD studentship N/A In progress
organisms around energy devices
Offshore renewable energy structures as artificial islands:
implications for dispersal, population connectivity, and SuperGen PhD N/A In progress
biogeography of coastal species
The impacts of offshore power production: mitigation
SuperGen PhD N/A In progress

through habitat provision
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Project/Report Title Author Date Availability
The performance of invasive marine species on off-shore
o SuperGen PhD N/A In progress
artificial structures
Work at the Race Rocks tidal turbine on artificial reefs N/A In progress
Potential Artificial Reef Effects of Offshore Wind Facilities MMS N/A In progress
Will there be changes in benthic communities and fish RAVE - Research at
fauna that are attributable to the artificial hard substrate Alpha Ventus (German N/A In progress
used? windfarm)
o o Olivia Langhamer, Dan Estuarine, Coastal
Artificial reef effect and fouling impacts on offshore wave ] )
i . Wilhelmsson, Jens 2009 and Shelf Science
power foundations and buoys — a pilot study .
Engstro'm 82 (2009) 426432
Environmental Impact Assessment: WP6 of EquiMar
) o o ] ) ) EquiMar (University of
project. Estimating collision risk of fish, birds and marine Edinburgh) N/A In progress
inbur
mammals with submerged devices 9
RITE tidal turbine project in New York to determine in-
Verdant Power N/A In progress
situ risk of fish strike and noise monitoring
Non-physical fish deterrents Herriot-Watt University N/A In progress
Study of the Effects of Electromagnetic Fields from
Undersea Transmission Lines on Marine Wildlife To
o ) MMS N/A In progress
Assist in Evaluating Impacts of Renewable Energy
Projects on Outer Continental Shelf
www.offshorewindfar
Gill, A.B., Huang, Y.,
o o - ms.co.uk/Assets/Re
EMF-sensitive fish response to EM emissions from Gloyne-Philips, I.,
- port%20EMF%20CO
subsea electricity cables of the type used by the offshore Metcalfe, J., Quayle, V., 2009
WRIE2%20EMF %20
renewable energy industry Spencer, J. & )
FINAL_Combined_a
Wearmouth, V )
pril%2009.pdf
Guidance on Survey and Monitoring in Relation to Marine | SNH funded. Awarded to
N/A In progress

(Wave and Tide) Renewables Deployments in Scotland

Haskoning

6.8 Benthic Ecology

6.8.1

The potential for offshore wind, wave and tidal stream devices to impact on benthic

ecology is currently subject to a number of studies that have commenced/been

commissioned since the end of Stage 1.

In a similar manner to the work being

undertaken on marine mammals, fish and birds, the majority of these studies have yet to
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report and as such the significance of the work in terms of advancing the science base

has yet to be determined. The work identified is summarised below in Table 6.5.

Table 6.5: Summary of work relating to Increasing Understanding of the Potential Impact

of Marine Renewables on Benthic Ecology proposed, in progress and completed since

2008
Project/Report Title Author Date Availability
Seabed communities in strong tidal streams EMEC N/A In progress
o ) Welsh Low Carbon ) www.Icri.org.uk/research.h
Research Priority 3 — Marine Energy Ongoing
Research Institute tml
Relating Incident Wave and Current
Characteristics to the Morphology of the Kelp SuperGen PhD N/A In progress
Laminaria digitata
Exploring Links Between Wave Regime Changes
o SuperGen PhD N/A In progress
and Biotic Assemblages
Wave energy conversion and the marine ) .
) o ) o Dissertation from Uppsala
environment. Colonisation patterns and habitat Olivia Langhamer . .
) University
dynamics
Will there be changes in benthic communities and RAVE - Research at
fish fauna that are attributable to the artificial hard Alpha Ventus (German N/A In progress
substrate used? windfarm)
Hall, K., Paramor, O.A.L.,
Robinson L.A., Winrow- www.lIfa.org.uk/blogger/Li
Mapping the sensitivity of benthic habitats to o )
Giffin, A., Frid C.L.J., verpool%20%20CCW%20
fishing in Welsh waters - development of a ) 2008 o
tocol Eno, N.C., Dernie, K.M., seabed%20sensitivity%20
rotoco
P Sharp, R.A.M., Wyn, final%20report.pdf
G.C.& Ramsay, K
www.offshorewindfarms.c
Establishing best practice for the documentation Becky Seeley, Jon Parr,
2008 o.uk/Assets/sDATA_14_1

and dissemination of marine biological data

Jayne Evans, Dan Lear

1_08_FINALREPORT.pdf

6.9 Plankton

6.9.1

No specific work on the potential impacts of wind, wave and tidal stream devices on

plankton was sourced during Stage 1, although the issue is sometimes considered in

broader studies such as SEAs. The situation has continued, with the only potential work

identified understood to be underway at MREDS, although very limited information is

Marine Renewable Energy Strategic Framework

Welsh Assembly Government 201 |

60



6.10

6.10.1
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6.12

6.12.1

6.13

6.13.1
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available. The work is understood to include water column processes and pelagic

dynamics.

Designated Sites

Depending on the reasons for a site being designated (i.e. which habitats and species
are present), a number of the projects identified in Section 6 can be used when
assessing the potential impact of offshore wind, wave and tidal stream devices on
designated sites. Work specifically investigating potential impacts on designated sites
included a SNH funded PhD currently in progress, which is understood to be looking at
the ‘potential ecological impacts of a small scale tidal device at the Isle of May Special
Area for Conservation (SAC)'. The nPower Juice fund also published a report titled ‘Wet
Renewable Energy and Nature Conservation: Developing Strategies for Management'.

The various MCZ teams have also considered marine renewables (see Section 4.3).

Shipping

Just one project was identified that is investigating potential impacts from wind, wave
and tidal stream devices on shipping since Stage 1 ended. Very little information was
available, however it is understood to be either a proposal or work in progress at
MREDS, which is investigating the surface collision risk between wave and tidal devices

and vessels.

Tourism and Recreation

It is understood that the American MMS is undertaking a review of existing information of
tourism and recreation with relevance to marine renewables (see
www.mms.gov/offshore/RenewableEnergy/Assets/PDFs/AE_SDP 2009 2011 FINAL.p

d), and although this would naturally be expected to be focused on the American

situation, it may include information of relevance, particularly for assessing potential

impacts.

Archaeology

No studies were identified following the end of Stage 1 that are looking at potential

impacts from wind, wave and tidal stream on archaeology.
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6.14 Commercial Fisheries

6.14.1 Relatively few studies have been identified in relation to the potential impacts of wind,
wave and tidal stream on commercial fishing which have been progressed since the end
of Stage 1. Where studies have been noted, none have reported to date and as such it
is not possible to assess the effect of the work on the existing scientific knowledge base.

The projects identified have been summarised in Table below.

Table 6.6: Summary of work relating to Increasing Understanding of the Potential Impact
of Marine Renewables on Commercial Fisheries proposed, in progress and completed
since 2008

Project/Report Title Author Date Availability

Potential Wave Hub impacts and exclusion

zone benefits plus general changes in fish PRIMaRE N/A Dependant on WaveHub
ecology
Effect of the Horns Rev 1 offshore wind Orbicon; DTU Aqua
] N N/A In progress
farm on fish communities (Naturfocus; DHI)
Investigating fishery responses to the
) ) N/A N/A DECC RAG proposal
construction of an offshore wind farm
The Economic Impact of OCS Wind
o MMS N/A In progress
Development on Commercial Fishing
Funded by NERC,
Marine biomass culture in association with )
being undertaken by N/A In progress

offshore renewables
SAMS

6.15 Military Use

6.15.1 The only work that has investigated the potential impact of marine renewables on
military interests that has been identified since Stage 1 ended is the MRESF Stage 2
project ‘The Potential for Interaction between Wave and Tidal Stream Devices with
Military Interests in Welsh Waters’ (RPS, 2010). The project specifically looked at which
aspects of wave and tidal development were of concern to the military in Welsh waters
and whether there were particular geographic areas where a greater potential for conflict

would result.
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Grid Infrastructure

No studies were identified following the end of Stage 1 that are looking at potential
impacts from wind, wave and tidal stream on the existing grid infrastructure.

Cables and Pipelines

No studies were identified following the end of Stage 1 that are looking at potential
impacts from wind, wave and tidal stream on cables and pipelines.

Renewable Energy

The potential for renewable energy developments to interact with other devices, both
within the same development and with separate developments, will have been
considered and/or assessed in the various SEA programmes identified in Section 4. In
addition, a UKERC workshop (tited UKERC Spatial Planning for Marine Renewable
Energy Arrays) was held in March 2009 and included discussions on potential

cumulative impacts.

Aggregate Dredging

No studies were identified following the end of Stage 1 that are looking at potential

impacts from wind, wave and tidal stream on marine aggregate dredging.

Oil and Gas

No studies were identified following the end of Stage 1 that are looking at potential

impacts from wind, wave and tidal stream on oil and gas.

Licensed Disposal Sites

No studies were identified following the end of Stage 1 that are looking at potential

impacts from wind, wave and tidal stream on licensed disposal sites.

Aviation and Radar

No studies were identified following the end of Stage 1 that are looking at potential

impacts from wind, wave and tidal stream on airspace and radar.
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7  Management of Cumulative Data Layers

7.1.1 Broad scale, strategic mapping projects such as the MRESF bring with them a need to
display cumulative data layers in a clear and readable manner. However, the number of
data layers involved can make displaying sufficient information in a 2-D manner
challenging. Several projects have recently encountered similar issues, with a brief
summary of these, together with the approach adopted, provided here. The method
designed for the MRESF has been informed by the experiences of previous projects,

together with the specific requirements of the MRESF.
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planned activities, enabling
management of impacts on the
environment in an integrated

manner.

areas of potential conflict
mapped.

Country Website Plan Type Purpose Cumulative Data Layers Example of Cumulative Data Layer Mapping
Australia | www.environme Marine Undertaken on a geographic No information sourced on None sourced
nt.gov.au/coast Bioregional zone basis. Involved collating bringing the data together to
s/index.html Planning baseline environmental develop a plan or how
information (human and natural cumulative data layers were
environment), with GIS mapping managed.
for each area.
Australia | www.gbrmpa.g Zoning on the To create zones where different Uses processing methods in None sourced
ov.au/corp_site/ Great Barrier activities are permitted. GIS to map areas for individual
management/z Reef zones, therefore no cumulative
oning/zoning_m data layers presented.
aps.html
Belgium | www.mumm.ac. A Master Plan Used as an ongoing Uses baseline data in GIS and
be/EN/Manage for the North management tool to assess spatial analyst. Data layers
ment/index.php Sea interaction between existing and | are shown as overlapping and
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Country Website Plan Type Purpose Cumulative Data Layers Example of Cumulative Data Layer Mapping
Germany | www.bsh.de/en/ | Spatial planning | Spatial planning for the German Have identified target areas <ot Plan for the German Exclusive Ecanormic Zone ofhe Narth Sea - Hop-
Marine _uses/S | for the German | Exclusive Economic Zone (EEZ) | and priority areas for specific
patial Planning North Sea and in the North Sea and Baltic Sea | activities e.g. shipping, with the
in_the Germa Baltic Sea for economic and scientific use, | potential environmental impact
n_EEZ/index.js with regard to safety and of each area assessed.
p efficiency of maritime traffic as
well as protection of the marine
environment.
Germany WWW.UNesco- Spatial planning Aimed at integrating economic None shown None sourced
ioc- for the German and social activities. Included
marinesp.be/ms coastal state identifying suitable areas for
p_practice/ger waters of defined uses, areas reserved for
many_mecklen Mecklenburg- defined uses and priority areas
burg Vorpommern for defined uses.

Marine Renewable Energy Strategic Framework

Welsh Assembly Government 201 |

66


http://www.bsh.de/en/Marine_uses/Spatial_Planning_in_the_German_EEZ/index.jsp�
http://www.bsh.de/en/Marine_uses/Spatial_Planning_in_the_German_EEZ/index.jsp�
http://www.bsh.de/en/Marine_uses/Spatial_Planning_in_the_German_EEZ/index.jsp�
http://www.bsh.de/en/Marine_uses/Spatial_Planning_in_the_German_EEZ/index.jsp�
http://www.bsh.de/en/Marine_uses/Spatial_Planning_in_the_German_EEZ/index.jsp�
http://www.bsh.de/en/Marine_uses/Spatial_Planning_in_the_German_EEZ/index.jsp�
http://www.unesco-ioc-marinesp.be/msp_practice/germany_mecklenburg�
http://www.unesco-ioc-marinesp.be/msp_practice/germany_mecklenburg�
http://www.unesco-ioc-marinesp.be/msp_practice/germany_mecklenburg�
http://www.unesco-ioc-marinesp.be/msp_practice/germany_mecklenburg�
http://www.unesco-ioc-marinesp.be/msp_practice/germany_mecklenburg�
http://www.unesco-ioc-marinesp.be/msp_practice/germany_mecklenburg�

Stage 3 Technical Addendum

topics/hav--og-
vannforvaltning/
integrated-

management-
of-the-barents-

sea.html?id=87
148

identified associated impacts up
to 2020, the third assessed
overall pressure and impacts
and the fourth generated a

management plan.

natural environment.
Established descriptive (i.e.
not GIS) plans for minimising
environmental impact while

permitting activities.

Country Website Plan Type Purpose Cumulative Data Layers Example of Cumulative Data Layer Mapping
Northern | www.offshorene | Development of Understanding the potential Mapped areas of potential
Ireland rgyni.co.uk/ a Strategic offshore wind, wave and tidal resource and various aspects
Action Plan for resource in the context of of the existing environment
offshore wind potential environmental impacts. (human and natural)
and marine separately, with final figures
renewable depicting areas of potential
energy resource overlaid by existing
environment features.
Norway www.regjeringe Sectoral Set up in a staged process. The | Mapped baseline environment None sourced
n.no/en/dep/md management first established the existing and assessed potential impact
/Selected- plan. environment, the second of economic/social activities on
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Country Website Plan Type Purpose Cumulative Data Layers Example of Cumulative Data Layer Mapping
Scotland | www.seaenergy SEA for wave To examine the environmental Mapped individual potential
scotland.net and tidal energy | effects from the development of | constraints (i.e. existing natural
wave and tidal power and to and human environment) and
inform the preparation and areas of potential resource
delivery of a strategy for the separately.
development of marine energy.
Scotland | www.scotland.g | SEA for offshore The Draft Plan considers the Maps in GIS the potential wind Figures not applicable for cumulative data layer
ov.uk/Publicatio wind potential for offshore wind resource areas with individual management
ns/2010/05/141 energy development within 12 constraints, to compare
55353/17 nautical miles of the coast and proximity/overlap.
proposes options for the short,
medium and long term.
Sweden www.sweden.g To improve Plan based, to include fixed Mapped the existing None sourced
ov.se/sb/d/2023 management zones for protection and use. environment (human/natural)
[a/107951 and Very legislative driven. and discussed potential areas
environmental of conflict.
status of
Swedish
maritime waters.
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uk/environment/

marine/leqislati
on/mcaalindex.
htm

Planning

involved in the UKs marine
spatial planning, with a general
approach of planning and
managing the seas in a more
joined up manner. The Pilot
(www.abpmer.net/mspp/docs/fin
als/MSPFinal_report.pdf) looked

at a better understanding of
spatial planning and its
applicability to UK waters, being
aimed at testing its feasibility

and practicality

management process. Used
GIS analysis of data layers to
assess degree of conflict
between different users for

three scenarios

Country Website Plan Type Purpose Cumulative Data Layers Example of Cumulative Data Layer Mapping
The www.verkeeren Integrated Involves mapping existing Cumulative layers mapped but \\\\\}\\X\\\\ ot ey s
Netherlan | waterstaat.nl/en Management interests followed by discussion potential conflicts/constraint \\\X\\\\\* b
ds glish/topics/wat Plan for the on each interest, taking into issues resolved through written \\\%\\\ i
er/water_and t | North Sea 2015. consideration potential discussion. Includes a % g = .
he_future/delta interaction (beneficial and in discussion on how much area }*\ R&\\\\\% B
committee/the conflict) with other interests. is required for the wind energy (5] 3 '
deltacommittee. capacity desired together with \g* 7 r/
aspx how this may interact with ' _ g/ |
existing users. The result was _ ..
a number of potential wind \‘\f
farm search areas. 1
UK www.defra.gov. Marine Spatial A number of strands are Emphasis on the planning and

[
o

Belfast
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Example of Cumulative Data Layer Mapping

Country

Purpose

Cumulative Data Layers

[ Map 4  POLICY FOR EACH SEDIMENT ENVIRONMENT |

Wales

Produced as part of an
integrated strategy for fine

aggregates in south Wales.

Assessed how favourably
applications for aggregate
extraction would be received
for different areas within the
Severn and Bristol Channel,
taking account of issues such
as acceptability, need for
aggregates and existing use
(including nature conservation
and coastal areas). Information
presented as a description per
area, with the overall areas

mapped.

The MaRS database uses

L ARD- N RESEHNGST PO NOATE! SR

UK

Website Plan Type
Marine
Aggregate
Dredging Policy
www.thecrowne Marine spatial

state.co.uk/mar | planning system

S

To facilitate the better
understanding and sustainable
planning of the marine estate

multi-criteria analysis to
investigate areas with the most
development potential and

least risk

Looked at methods of

- * .
; .. ) } A / o

Figures not applicable for cumulative data layer

UK

The FASTTRAC

Project

https://Ira.le.ac.

Development of a toolkit for

overlaying different types of

management

combining aggregate resource

uk/bitstream/23
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Country Website Plan Type Purpose Cumulative Data Layers Example of Cumulative Data Layer Mapping
81/3996/1/TheF and archaeological assessment data (e.g. airborne or ground
ASTRACProjec collected)
tMaster.doc.pdf
UK www.coastms.c Marine Spatial To share experience of updates Mapping displayed tended
o.uk/conference Planning in marine spatial planning towards overlaying multiple
s/436 Conference data layers
UK www.abpmer.n | Spatial planning Website aimed to highlighting Includes case studies and For information
et/marine- tool research into marine planning reference to existing plans
planning/ practice and learning from
relevant experiences
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There are a number of projects in recent years that have looked at combining several
different data layers within GIS as part of a strategic, broad scale mapping project,
generally for purposes of marine spatial planning. Although the projects have been
undertaken internationally and for different purposes, there do tend to be similarities in
the approach to how the data is displayed and how combining the information from
cumulative data layers is handled. The following summarises the main approaches

taken:

= Description of baseline data in the text, with the area of interest separated into
zones in GIS. Further discussion in the text relevant to each zone, resulting in a

final GIS map summarising conclusions;

= Collation of baseline data, preparing separate maps for individual issues (e.g.
nature conservation, benthic ecology, shipping), sometimes with key sensitive

areas highlighted, with analysis as a description in the accompanying text;

= Presentation of overlapping of baseline data layers, generally overlaid by the area
of interest (e.g. renewable energy resource areas) to show potential zones of

conflict, with analysis as a description in the accompanying text;

. Collation of separate baseline data maps and then applying a GIS analysis tool to
process the data resulting in a single output, with analysis as a description in the

accompanying text; and

= Collation of separate baseline data maps and then applying a GIS analysis tool to
process the data to enable different scenarios to be tested, with analysis as a

description in the accompanying text.

The approach taken by the MRESF project draws on the experiences of previous
projects, together with feedback from the Stakeholder engagement process (WAG,
2010a), with the aim of maximising the benefit that can be derived from the presentation
of cumulative data layers in GIS for display in a 2-D format. The following summarises

the method applied:

= Preparation of baseline data maps for individual issues;
= Preparation of maps depicting areas of potential wave and tidal stream resource;
= Assign a ‘constraint rank’ to each baseline data layer, each rank being colour

coded to reflect the level of potential constraint on development, on a 1-5 scale

where 1 indicates ‘no likely constraint’ and 5 ‘likely to preclude development’;

= Overlay constraint layers onto the areas of potential resource;
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. Process the data to understand how many data layers are found in individual areas
and the associated constraint rank, enabling greater understanding of the
cumulative constraint at individual points. Display the information in a numerical
format (e.g. 0,0,0,0,0). Each digit represents the number of data layers ranked
from 5 (the first digit) to 1 (the fifth digit).

7.1.4 The approach taken to presenting the GIS mapping information is designed to increase
the appreciation of potential levels of constraint on development for the various areas of
potential resource. The information is not intended to be used as a stand alone source

of data, but to be used in connection with the associated text presented in RPS, in prep.
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Potential Resource Areas

8.1.1

8.1.3

A detailed review of wind, wave and tidal devices was undertaken during Stage 1,
including information on the type of device, how it operates and status of the device
together with information on device requirements such as energy, water depth and
distance from shore. The devices identified were grouped to ensure the process was
‘device blind’. Given the rapid progress of the industry, it was to be expected that
additional information would have become available since Stage 1 ended and as such a
review was undertaken, with additional data logged where sourced. Additional
information was also gathered during the Stakeholder Participation Process (WAG,
2010a). Of particular interest was data of relevance for mapping resources areas. A
summary of the device type data is presented below in Table 8.1 for wave and tidal
stream devices. Where the information has been updated since Stage 1 ended, it is
highlighted in Bold.

The main change in potential resource since Stage 1 is a function of the data used in the
Renewables Atlas. Essentially, the 2004 version (which was used during Stage 1) used
different wave height data than the 2008 version (which is being used in Stage 3) and as
a result sufficient wave height for several device types is now only available for a few
months of the year. However, closer examination of the data demonstrates that the
mean significant wave height requirement of 2m is just above that within much of Welsh
waters, and hence a ‘buffer to the minimum wave requirement has been applied,
bringing the value of search to 1.8m, to enable a fairer representation of the potential

resource.

Additional information on the potential resource in Welsh waters is given in RPS, in prep.

Table 8.1: Summary Device Type data used to plot potential Resource

Energy Device Device Type Sub- Distance from Water depth Energy Requirement
Type Type Group shoreline
Group
WAVE Shoreline Oscillating Water Om - few 100m if | 5-8m up to maximum Annual 15-30kw/m,
Column (OWC) on breakwater 15m. Economic significant wave
preference around height 1m and
10m period 8-12s
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Energy Device Device Type Sub- Distance from Water depth Energy Requirement
Type Type Group shoreline
Group
Hydraulic pressure Om 4m -
Overtopping Om 6-15m 18 kW/m
Nearshore Oscillating Water Less than 2km 10-50m 9kw/m
Column (OWC)
Overtopping No constraints 50-80m -
Collector identified
Single point/Buoy Between 500- 30-40m ideal, up to 20kW/m, significant
800m up to 8km 80-100m wave height above
1m, wave period 5-
15 seconds
Oscillating wave 10m-1km 10-50m (very variable 1-3m swell or
surge converter between devices) 40kw/m?
Offshore Oscillating Water 10-16km 30-100 60kw/m
Column (OWC)
Single point/Buoy 2km quoted as 20-100m, some 20kW/m
economic needing >50m
presence in
some cases, out
to max +10km,
with few to 20km
Multi-Buoy 3-20km 20-100m 2m wave height or
4kw/m
Attenuators 5-50km 30-100m 25-55kw/m
Overtopping 5-25km 20->40m 24kw/m
Collector
TIDAL Stream Rotating turbine <100m-5km Generally 20-60m Min >5knots or 2-
with some >100m 2.5m/s spring peak
velocity (some
potentially 1.5m/s)
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estuaries) with
potential for

some devices

Energy Device Device Type Sub- Distance from Water depth Energy Requirement
Type Type Group shoreline
Group
Hydroplanes, Coastal Shallow coast or 2m/s tidal velocity
hydrofoils and sails (especially potentially offshore

offshore

Single Blade - - -

Venturi Effect Often rivers, 2m (rivers) 10-60m 2m/s tidal velocity
estuarine, (marine)

narrow straits
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9 Parallel Work

9.1.1 There is a degree of similarity and/or cross over with a number of projects that are
currently underway, both in Wales and nationally across the UK. To ensure the MRESF
project fits with these projects, and to facilitate information exchange on key ideas, a
series of meetings have been held with the appropriate project teams, with additional

meetings planned. The projects identified are as follows:

= The Crown Estates MaRs project (www.thecrownestate.co.uk/mars);

= The Welsh Assembly Governments Marine Conservation Zone project (e.g. see

http://wales.gov.uk/docs/desh/publications/100301marinemcznewsletteren.pdf);

and

= The Marine Conservation Zone (MCZ) project.

9.1.2 The Crown Estate is currently undertaking a GIS mapping and interpretation project, and
an initial discussion between RPS staff and TCE’s team was held in London on 12"
October 2009, with a follow up meeting on 25" March 2010. Additional meetings are
planned and contact is ongoing. A meeting with CCW was held on the 19" April and
contact is ongoing with CCW with respect to data sources and the marine spatial
planning work currently underway, including the additional vulnerability/sensitivity
provided on marine mammals (see Section 5.5), seabirds (see Section 5.6) and

seascapes (see Section 5.4).

9.1.3 An initial meeting with the Welsh Assembly’s MCZ team was held on the 5" May 2010.
This team are identifying potential highly protected areas as part of an ecologically
coherent network of Marine Protected Areas. The aim is to take into consideration,
where feasible, social and economic factors when such areas are designated. As such,
continued contact was agreed to enable information to be exchanged and for the
potential wind, wave and tidal stream resource to be taken into consideration when
potential sites are identified for consultation and when the final list of sites is drawn up.
Such contact will also allow key issues and problems to be discussed and data sources
to be exchanged, ensuring a coherent/compatible approach, comparable outputs and

cross referencing of data.
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Summary and Conclusions

10.1.1

10.1.2

10.1.3

The Technical Addendum has been prepared as part of Stage 3 of the MRESF project,
with the aim of updating the information compiled during Stage 1 and presented in RPS,
2008. This report has been prepared during 2010 and can be considered current to
December 2010 to the best knowledge of the project team. The rapidly evolving nature
of the marine renewables industry, as evidenced by the changes and additional
information available between Stage 1 and Stage 3, can be expected to continue, with

any such new information to be incorporated into future revisions of the MRESF project.

Considerable input has been received during the development of this Technical
Addenda, and during the MRESF as a whole, with such input essential to understanding
the progress of research programmes, key projects and changes in legislation. Of
particular note is the feedback provided during the Stakeholder Participation Process
(see WAG, 2010b) and via the project Steering Group, which is comprised of members

from the following:

= The Welsh Assembly Government;

= Defence Estates — Ministry of Defence;

. The Crown Estate;

. Countryside Council for Wales;

= Department of Energy and Climate Change;
= Hartley Anderson Ltd;

. Cefas;

= Marine Management Organisation; and

= Department of Transport.

The MRESF project as a whole Is due for publication in early 2011. As a whole, the
project will remain contemporary to the time of reporting, with the potential for future
updates and/or revisions. However, it is intended that as part of the overall project
dissemination the project website will be maintained, enabling the data collection aspect
to remain live, logging, providing links and potentially holding sources of information of
relevance to Welsh waters and marine renewables as they become available to the

project.
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on Turbine-Passed Fish”
Potential effects of offshore wind developments on coastal
1 ABPmer 2002
processes
2 ABPmer 2004 Atlas of UK marine renewable energy resources
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ID Author Date Title
Assessment of the potential impact of Round 2 offshore
3 ABPmer 2005
wind farm developments on sediment transport
Quantification of exploitable tidal energy resources in UK
4 ABPmer 2007
waters
ABPmer in association with Severn Tidal Power Preliminary Review of Possible
980 Parsons Brinckerhoff Ltd And 2008 Mitigation and Compensation Requirements under the
Black & Veatch Ltd Habitats Directive+
770 Adonizio, MA 2009 Lesson's Learned : North American Device Driver
. Quantification of exploitable tidal energy resources in UK
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waters
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6 Ainsworth, D and Thake, J 2006
turbine
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7 Aitchison, C 2004
numbers and tourist experience
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Howell, R and Early History
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15 Anatec UK Ltd 2005
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16 Anatec UK Ltd 2005
(Survey Report A)
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16 Anatec UK Ltd 2005
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ID Author Date Title
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19 Anatec UK Ltd 2006 Navigational Risk Assessment: Wave Hub Development

South Pacific Commission, Fish Aggregating Device (FAD)
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Marine projects : Part 1 : Pembrokeshire offshore survey
25 Anon 2004 2003 : Part 2 : Local bottlenose dolphin survey 2003 : Part
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ID Author Date Title
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33 Anon 2005
developers at the European marine energy centre
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Transmission and Distribution
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50 Anon 2007
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ID Author Date Title
Workshop on Tidal Power and the Environment in the 21st
52 Anon 2007
Century: Summary Report
53 Anon Undated Energy from tidal barrages: technology description
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55 Anon Undated
and evaluation
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739 Anon 2000
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740 Anon 2001 Pen Llyn A'r Sarnau Candidate SAC Action Plan
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ID Author Date Title
758 Anon Undated Marine Energy Road Map
A Prevailing Wind Advancing UK Offshore Wind
764 Anon Undated
Deployment
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790 Anon 2003
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Future Leasing for Offshore Wind Farms and Licensing for
810 Anon 2009 Offshore Oil & Gas and Gas Storage - Environmental
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816 Anon 2010
vision into reality
Aberdeen Offshore Wind Farm Request For an
818 Anon 2005
Environmental Impact Assessment (EIA) Scoping Opinion
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The Next Steps for Marine Energy The Industry View on
836 Anon 2010
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849 Anon 2006 merseytidalpower.co.uk An exploration of the potential for
renewable energy
Aviation Plan In respect to the interaction betweenwind
855 Anon 2008
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Pentland Firth and Orkney Waters Marine Spatial Plan - A
865 Anon 2009 Proposed Approach for a MSP Framework and Regional
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ID Author Date Title
Mitigation of Seismic Noise in the Marine Environment -
947 Anon
Statement of Canadian Practice
Comment on Severn Tidal Power Phase One Consultation
986 Anon Undated
Responses
Draft Scoping Report for the Strategic Environmental
Assessment of Plans to develop Offshore renewable
993 Anon Undated
Energy — EPA Submission Part Il -Some Points for
Clarification and Suggestions
EPA SEA SCOPING SUBMISSION Draft Scoping Report
for the Strategic Environmental Assessment of Plans to
994 Anon Undated
develop Offshore Renewable Energy — EPA Submission
Part | -SEA Process Guidance
999 Anon 2009 Global Wave Maket Research
Summary of Recent Marine Renewable Energy Research
1114 Anon Undated
Intiatives For Meeting of ORRSG 07 Dec 2009
1121 Anon Undated Types and control of ship-sourced noise

STAG Off-Bottom Cable Seismic Survey, WA-15-L, WA-
949 Apache Energy Ltd 2008 202-P (2), WA-261-P Commonwealth Waters Environment

Plan Summary

Design and manufacture of radar absorbing wind turbine

62 Appleton, SG 2005 )
blades - final report
ESTIMATING THE IMPACT OF BYCATCH AND
CALCULATING BYCATCH LIMITS TO ACHIEVE
948 Arliss J. Winship 2009

CONSERVATION OBJECTIVES AS APPLIED TO
HARBOUR PORPOSE IN THE NORTH SEA

Armstrong, M, Cotter, J, Dann,
63 2005 Programme 4: Irish Sea Roundfish
J and Witthames, P

Armstrong, M, Dann, J,
64 2007 Programme 3: Irish Sea Roundfish
Garrod, C and Pasco, G

65 Arts, RJ, Chadwick, A, Eiken, 2008 Ten years’ experience of monitoring CO2 injection in the
O, Thibeau, S and Nooner, S Utsira Sand at Sleipner, offshore Norway
Oscillating water column wave energy converter evaluation
66 Arup 2005
report
67 Atkins Consultants Ltd 2004 Feasibility Study for a Tidal Lagoon in Swansea Bay
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ID Author Date Title
Options for mitigating the impact of wind turbines on
68 Auld, A 2006
NERLSs primary radar infrastructure
EMEC Tidal Test Facility Fall of Warness, Eday, Orkney:
69 Aurora Environmental 2005
Environmental Statement
Long Island’s Offshore Wind Energy Development
824 AWS Scientific, Inc 2002
Potential: A Preliminary Assessment
Analytical estimates of the energy yield potential from the
70 Bahaj, AS and Myers, LE 2004 Alderney Race (Channel Islands) using marine current
energy converters
1 Bahaj, AS, Batten, WMJ, 2005 Experimental Investigation into the Hydrodynamic
Molland, AF and Chaplin, JR Performance of Marine Current Turbines
79 Bahaj, AS, Batten, WMJ, 2005 Theoretical Predictions of the Hydrodynamic Performance
Molland, AF and Chaplin, JR of Marine Current Turbines
73 Bahaj, AS, Myers, LE, 2007 Characterising the wake of horizontal axis marine current
Thomson, MD and Jorge, N turbines
Project in Nonlinear modelling and optimising o fpower take off
74 Bailey, H
progress systems for wave energy converters
) Using marine mammal habitat modelling to identify priority
825 Bailey, H and Thompson, PM 2009 ) o .
conservation zones withina marine protected area
75 Bailey, H, Bryden, | and Project in | Nonlinear modeling of the Power Take Off of Wave Energy
Mueller, M progress Converters
Baines, ME, Reichelt, M, o )
76 2000 Bottlenose dolphins in Cardigan Bay, West Wales
Evans, PGH and Shepherd, B
Baines, ME, Reichelt, M, ) o )
77 2002 Bottlenose dolphin studies in Cardigan Bay, west Wales
Evans, PGH and Shepherd, B
78 Baker, C and Leach, P 2006 Tidal lagoon power generation scheme in Swansea Bay
Turning the tide: power from the sea and protection for
79 Ball, | 2002
nature in Welsh waters
80 Banister, DJ 2007 Radar in-fill for greater Wash Area
Banks, AN, Burton, NHK,
The Potential Effects on Birds of the Greater Gabbard
Austin, GE, Carter, N,
81 2005 Offshore Wind Farm Report for February 2004 to March
Chamberlain, DE, Holt, C,
2005
Wakefield, E and Gill, P
82 Banks, AN, Maclean, IMD, 2007 Monitoring bird distribution and behaviour on the
Collier, MP, Hainsworth, I, Camarthen bay and estuaries SAC at low tide
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Howells, RJ, Hughes, DS
83 Bannister, DJ 2007 Radar In-fill for the Greater Wash Area Feasibility Study
Fine Scale Use of Ramsey Sound, Pembrokeshire, West
840 Barradell, MG 2009 ]
Wales,by Harbour Porpoise(Phocoena phocoena).
745 Barret, D 2005 The Offshore Supply Boat Sector
Project in
84 Barrett, S Analysis techniques for ocean waves
progress
85 Barton, C and Pollock, C 2005 setting the Scene: an Overview of Marine Energy in the UK
Review of overwintering swans and geese in the SEA 6, 7
86 Barton, C and Pollock, C 2005
and 9 areas
87 Bassett, EMG 1987 Geological Association

Batten M, Bahaj AS, Chaplin
88 2004
JR and Molland AF

Hydrodynamics of marine current turbines

Batten WMJ, Bahaj AS,
89 2007
Molland AF and Chaplin JR

The prediction of the hydrodynamic performance of marine

current turbines

CFD simulation of a small farm of horizontal axis marine

90 Batten, WMJ and Bahaj, AS 2006
current turbines
811 Batty, A and Eades, R Undated Seabird & Marine Mammal Survey F.R.V. Scotia
Fine-scale spatio-temporal variation and habitat partitioning
1101 Baulch, S Undated ) ) )
in bottlenose dolphins and harbour porpoises
783 Becker, JM, Abernethy, CS 2003 Identifying the Effects on Fish of Changes In Water
and Dauble, DD Pressure during Turbine Passage
91 Bedard, R 2004 Offshore wave power in the US: Environmental issues
Final summary report: project definition study - Offshore

92 Bedard, R 2005

wave power feasibility demonstration project

Bedard, R, Previsic, M,
93 2006
Polagye, B and Casavant, A

North America Tidal In-Stream Energy Conversion

Technology Feasibility Study

779 Beddia, L 2007

Diurnal behaviour of bottlenose dolphins (Tursiops
truncatus) in the Cardigan Bay, West Wales A dissertation
presented in partial fulfillment of the requirements for the
degree of Magister in Scientia in Ecology of the University

of Wales
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94 Beddington, J and Kinloch, AJ 2005 Munitions dumped at sea: a literature review
Project in
95 Beels, C A farm of interacting wave power devices
progress
Beels, C, Troch, P, De Backer,
96 G, De Rouck, J, Moan, T and 2006 A model to investigate interacting wave power devices
Falcao, A
Spatial Planning for Marine Arrays: Shetland Islands Case
805 Begg, K, and Wadsworth, R 2009
Study
Exploring Links Between Wave Regime Changes and
814 Beharie, R and Side, J Undated Biotic Assemblages, Work Stream 10: Ecological
Consequencesof Wave & Tidal Energy Conversion
Prehistoric Intertidal Archaeology and Environments in the
97 Bell, M and Neumann, H 1997
Severn Estuary, Wales
Guidance on the Electricity Works (Environmental Impact
98 BERR 2000
Assessment) (England and Wales) Regulations 2000
99 BERR 2006 Consultation on Safety Zones
100 BERR 2007 Appropriate Assessment
101 BERR 2007 Consultation on Safety Zones - Government Response
Strategic Environmental Assessment for Offshore Oil and
102 BERR 2007
Gas Licensing and Wind Leasing
Measurement of underwater noise emitted by an offshore
103 Betke, K 2006
wind turbine at Horns Rev
Outer Bristol Channel Marine Habitat Study: Geophysical
104 BGS 2004
and Video Surveys
DTI SEA 8 Area Superficial Seabed Processes and
105 BGS Undated
Hydrocarbon Prospectively
106 Binnie and Partners 1990 Conwy estuary feasibility study of tidal power
Offshore wind farm at Vindeby on the outcome of fishing:
107 Bio/consult 2002
The possible effects of electromagnetic fields and noise
) Introducing hard bottom substrate sea bottom and marine
108 Bio/consult A/S 2001
biology
Environmental impact Assessment marine mammals in the
109 Bio/consult AS 2006
NWS3 area, Irish Sea
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Methodologies for measuring and assessing potential
Project in changes in marine mammal behaviour, abundance or
110 BioConsult SH
progress distribution arising from the construction, operation and
decommissioning of offshore windfarms
Surveys of hard bottom communities on foundations in
111 Birklund, J 2005
Nysted offshore wind farm and Schonheiders Pulle in 2004
Development of the fouling community on turbine
112 Birklund, J and Petersen, AH 2004 foundations and scour protection in Nysted offshore wind
farm, 2003
Visual assessment of offshore wind turbines: the influence
113 Bishop, ID and Miller, DR 2007
of distance, contrast, movement and social variables
114 Black and Veatch 2005 Phase 2: UK Tidal Stream Energy Resource Assessment
Key Marine Energy Component Technologies for Cost
115 Black and Veatch 2006
Reduction R&D
116 Black and Veatch 2007 Research Report 3 - Severn Barrage Proposals
Review of wave hub technical studies: impacts on inshore
117 Black, KP 2007
surfing beaches
) A high resolution model of the English Channel for tidal
118 Blunden, LS and Bahaj, AS 2005
stream resource assessment
. Comparison of different approaches to site selection for
119 Blunden, LS and Bahaj, AS 2006 )
tidal stream energy resource assessment.
. Initial evaluation of tidal stream energy resources at
120 Blunden, LS and Bahaj, AS 2006
Portland Bill, UK
) Effects of tidal energy extraction at Portland Bill, southern
121 Blunden, LS and Bahaj, AS 2007
UK predicted from a numerical model
Tidal energy resource assessment for tidal stream
122 Blunden, LS and Bahaj, AS 2007
generators
Options and opportunities for marine fisheries mitigation
832 Blyth-Skyrme, R Undated ) o ) ) )
associated with windfarms:A brief outline of a new project
Offshore wind energy generation: Phase 1 proposals and
123 BMT Cordah Ltd 2003
environmental report
Ecological Effects of Wave Energy Development in the
Boehlert, GW, McMurray, GR
794 2008 Pacific Northwest A Scientific Workshop, October 11-12,
and Tortorici, CE 2007
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124 Boon, GC 1977 A Graeco-Roman anchor stock from north Wales
125 Bowen, E.G. 1970 Britain and the British Seas

South West Wales Coastal Recreation Audit - Consultants
126 Bowles Green Ltd 2005

Report

127 Boyle, DP 2002 Grey seal breeding census : Skomer Island 2001

Archaeological Monitoring and Excavation: Gas 2025 Irish
128 Brady, N 2002 Subsea Interconnector Gormanstown Landfall Co. Louth —

Interim Report

Brandon L. Southall, Ann E.
Bowles, William T. Ellison,
James J. Finneran, Roger L.
Gentry, Charles R. Greene Jr.,
861 David Kastak, Darlene R. 2007
Ketten, James H. Miller, Paul
E. Nachtigall,

W. John Richardson, Jeanette
A. Thomas, & Peter L. Tyack

Marine Mammal Noise Exposure Criteria: Initial Scientific

Recommendations

Brazier, P, Birch, K, . - . .
When the tide goes out : the biodiversity and conservation
Brunstrom, A, Bunker, A,

129 2007 of the shores of Wales : results from a 10 year intertidal
Jones, M, Lough, N, Salmon, L
survey of Wales
and Wyn, G
130 Brechley, E and Rawson 2006 The Geology of England and Wales. 2nd Ed
131 Breen, C, and Forsythe, W 2004 Boats and shipwrecks of Ireland
Hydrodynamic Effects of Kinetic Power Extraction by In-
817 Brian L. Polagye 2009
Stream Tidal Turbines
. ) The seascape assessment - Welsh seascapes and their
1019 Briggs, J. and White, S. 2009 o
sensitivity to offshore developments
) ) Welsh seascapes And their sensitivity to offshore
1020 Briggs, J. and White, S. 2009
developments: Method Report
Welsh seascapes and their sensitivity to offshore
1021 Briggs, J. and White, S. 2009 ) )
developments 16 Seascapes - National Overview maps
Welsh seascapes and their sensitivity to offshore
1022 Briggs, J. and White, S. 2009 )
developments 29 - Appendices
Welsh seascapes and their sensitivity to offshore
1023 Briggs, J. and White, S. 2009 developments 1 - No: 1 Regional Seascape Unit Name:

Dee Estuary (Welsh side of the estuary only)
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1024

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 - No: 2 Regional Seascape Unit Name:
Point of Ayr to Colwyn Bay

1025

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 -No: 3 Regional Seascape Unit Name:
Rhos Point to Great Orme’s Head

1026

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 4 Regional Seascape Unit Name:
Conwy Estuary Looking

1027

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments No: 5 Regional Seascape Unit Name: Great
Orme’s Head to Puffin Island

1028

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 6 Regional Seascape Unit Name:
Puffin Island to Point Lynas

1029

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 7 Regional Seascape Unit Name:
Point Lynas to Carmel Head
Point Lynas

1030

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 23 Regional Seascape Unit Name:
Mawddach Estuary

1031

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 8 Regional Seascape Unit Name:
Carmel Head to Holyhead Mountain and North Stack

1032

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 9 Regional Seascape Unit Name:
Holyhead Mountain, North Stack to Penrhyn Mawr

1033

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 10 Regional Seascape Unit Name:
Holy Island Strait (the ‘Inland Sea’)

1034

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 11 Regional Seascape Unit Name:
Penrhyn Mawr to Pen-y-Parc/Malltraeth Bay

1035

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 12 Regional Seascape Unit Name:
Menai Strait
Telford’s
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1036

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 13 Regional Seascape Unit Name:
Malltraeth Bay to Trefor View over

1037

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 14 Regional Seascape Unit Name:
Trefor to Porth Dinllaen

1038

1039

1040

1041

1042

Briggs, J. and White, S.

Briggs, J. and White, S.

Briggs, J. and White, S.

Briggs, J. and White, S.

Briggs, J. and White, S.

2009

2009

2009

2009

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 15 Regional Seascape Unit Name:

Trwyn Porth Dinllaen to Braich y Pwll/Mynydd Mawr

Welsh seascapes and their sensitivity to offshore
developments 1 No: 16 Regional Seascape Unit Name:

Braich y Pwll and Bardsey Island

Welsh seascapes and their sensitivity to offshore
developments 1 No: 17 Regional Seascape Unit Name:

Bardsey Island to Trwyn Cilan

Welsh seascapes and their sensitivity to offshore
developments 1 No: 18 Regional Seascape Unit Name:
Trwyn Cilan to Penrhyn Du [Porth Ceiriad and St Tudwal’'s

Island]

Welsh seascapes and their sensitivity to offshore
developments 1 No: 19 Regional Seascape Unit Name:

Penrhyn Du to Pen-ychain (Abersoch and Pwllheli)

1043

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 20 Regional Seascape Unit Name:

Pen-ychain to Morfa Dyffryn (Tremadog Bay)

1044

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 21 Regional Seascape Unit Name:

Porthmadog Estuary The Traeth

1045

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 22 Regional Seascape Unit Name:
Morfa Dyffryn to Pen Bwch Point (Barmouth Bay)

1046

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 24 Regional Seascape Unit Name:
Pen Bwch Point to Upper Borth
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1047

Briggs, J.

and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 25 Regional Seascape Unit
Name: Dyfi Estuary
Looking up

1048

1049

1050

1051

1052

1053

1054

1055

1056

1057

1058

Briggs, J.

Briggs, J.

Briggs, J.

Briggs, J.

Briggs, J.

Briggs, J.

Briggs, J.

Briggs, J.

Briggs, J.

Briggs, J.

Briggs, J.

and White, S.

and White, S.

and White, S.

and White, S.

and White, S.

and White, S.

and White, S.

and White, S.

and White, S.

and White, S.

and White, S.

2009

2009

2009

2009

2009

2009

2009

2009

2009

2009

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 26 Regional Seascape Unit Name:

Upper Borth to Newquay (Central Cardigan Bay)

Welsh seascapes and their sensitivity to offshore
developments 1 No: 27 Regional Seascape Unit Name:

Newquay to Cardigan Island

Welsh seascapes and their sensitivity to offshore
developments 1 No: 28 Regional Seascape Unit Name:
Teifi Estuary The Teifi

Welsh seascapes and their sensitivity to offshore
developments 1 No: 29 Regional Seascape Unit Name:

Cemaes Head to Trwyn y Bwa

Welsh seascapes and their sensitivity to offshore
developments 1 No: 30 Regional Seascape Unit Name:

Trwyn y Bwa to Dinas Head (Newport Bay)

Welsh seascapes and their sensitivity to offshore
developments 1 No: 31 Regional Seascape Unit Name:

Dinas Head to Crincoed Point (Fishguard Bay)

Welsh seascapes and their sensitivity to offshore
developments 1 No: 32 Regional Seascape Unit Name:

Crincoed Point to Strumble Head

Welsh seascapes and their sensitivity to offshore
developments 1 No: 33 Regional Seascape Unit Name:
Strumble Head to St David’s Head

Welsh seascapes and their sensitivity to offshore
developments 1 No: 34 Name: St David’s Head to Ramsey

Island

Welsh seascapes and their sensitivity to offshore
developments 1 No: 35 Regional Seascape Unit Name:

Ramsey Island to Skomer Island (St Brides Bay)

Welsh seascapes and their sensitivity to offshore
developments 1 No: 36 Regional Seascape Unit Name:

Skomer Island to Linney Head

Marine Renewable Energy Strategic Framework

Welsh Assembly Government 201 |



Stage 3 Technical Addendum

Author

Date

Title

1059

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 37 Regional Seascape Unit Name:
Milford Haven Milford Haven:

1060

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 38 Regional Seascape Unit Name:
Linney Head to St Govan’s Head

1061

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 39 Regional Seascape Unit Name: St
Govan’s Head to Old Castle Head

1062

1063

Briggs, J. and White, S.

Briggs, J. and White, S.

2009

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 40 Regional Seascape Unit Name: Old
Castle Head to Giltar Point/Caldey Island

Welsh seascapes and their sensitivity to offshore
developments 1 No: 41 Regional Seascape Unit Name:

Giltar Point to Pembrey Burrows (Carmarthen Bay)

1064

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 42 Regional Seascape Unit Name:

Taf, Tywi and Gwendraeth estuaries

1065

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 43 Regional Seascape Unit Name:

Loughor Estuary Burry Port

1066

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 44 Regional Seascape Unit Name:
Whiteford Point to Worms Head - Rhossili Bay

1067

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 45 Regional Seascape Unit Name:

Worms Head to Mumbles Head- South Gower

1068

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 46 Regional Seascape Unit Name:
Mumbles Head to Porthcawl Point (Swansea Bay)

1069

Briggs, J. and White, S.

2009

Welsh seascapes and their sensitivity to offshore
developments 1 No: 47 Regional Seascape Unit Name:
Porthcawl to Nash Point
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Welsh seascapes and their sensitivity to offshore
1070 Briggs, J. and White, S. 2009 developments 1 No: 48 Regional Seascape Unit Name:
Nash Point to Lavernock Point: Vale of Glamorgan
Welsh seascapes and their sensitivity to offshore
1071 Briggs, J. and White, S. 2009 developments 1 No: 49 Regional Seascape Unit Name:
Lavernock Point to Gold Cliff
Welsh seascapes and their sensitivity to offshore
1072 Briggs, J. and White, S. 2009 developments 1 No: 50 Regional Seascape Unit Name:
Goldcliff to Chepstow
] ) WELSH SEASCAPES AND THEIR SENSITIVITY TO
1073 Briggs, J. and White, S. 2009 )
OFFSHORE DEVELOPMENTS Final Report (Summary)
. Implementing Agreement on Ocean Energy Systems
821 Brito-Melo and J. Huckerby 2009
Annual Report
132 Brito-Melo, A, and Sarmento, 2005 A 3D boundary element code for the analysis of OWC
AJNA wave-power plants
Brito-Melo, A, Castro, RA and The estimation of the diffraction flow from sea trials
133 Undated
Sarmento, AJNA measurements in OWC plants
Mesozoic reactivation of Variscan thrusting in the Bristol
134 Brooks, Traynor and Trimble 1988
Channel Area
135 Brown and May Marine Ltd 2005 Commercial fisheries - exsting baseline
Offshore wind farm helicopter search and rescue trials
136 Brown, C 2005
undertaken at the North Hoyle wind farm
The Marine Energy Resource, Constraints and
137 Bryden, IG 2006 B
Opportunities
138 Bryden, IG and Couch, SJ 2004 Marine Energy Extraction: Tidal Resource Analysis
139 Bryden, IG and Couch, SJ 2005 Marine Energy Extraction: Tidal Resource Analysis
Bryden, IG and Couch, SJ,
140 2007 Tidal Current Resource Assessment
Owen, A and Melville, G
141 Buchanan, RH 1989 The Irish Sea: The Geographical Framework
Spring plankton surveys of the Irish Sea in 2000:
142 Bunn, N and Fox, CJ 2004
hydrography and the distribution of fish eggs and larvae
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Spring plankton surveys of the eastern Irish Sea in 2001,
Bunn, N, Fox, CJ and Nash, o ]
143 RDM 2004 2002 and 2003: hydrography and the distribution of fish
eggs and larvae
812 Burman, K and Walker, A 2009 Ocean Energy Technology Overview
847 Burrows, R 2009 Tapping the Tidal Power Potential of the Eastern Irish Sea
Burrows, R, Walkington, I,
1015 Yates, N, Hedges, T, Chen, D, 2009 Tapping the Tidal Power Potential of the Eastern Irish Sea
Li, M, Zhou, J, Wolf, J, Proctor, FINAL REPORT
R and Holt, J
144 Burton, S 2006 Pembrokeshire Marine SAC Draft Management Plan
145 Butler, AJ, Woodcock, NH and 1997 The Woolhope and Usk Basins: Silurian rift basins revealed
Stewart, DM by subsurface mapping of the southern Welsh Borderland
Feasibility of mitigating the effects of windfarms on primary
146 Butler, MM and Johnson, DA 2003
radar
BVG Associates and Douglas
744 2006 Offshore Wind: At a Crossroads
Westwood
246 BVG Associates and Douglas 2006 Doing Business with Wind Turbine Manufacturers:
Westwood Becoming Part of their Supply Chain
147 BWEA 1994 Best practice guidelines for wind energy development
Best practice guidelines: Consultation for offshore wind
148 BWEA 2002
energy developments
149 BWEA 2006 The Impact of wind farms on the tourist industry in the UK
Cada, G, Ahlgrimm, J,
Potential impacts of Hydrokinetic and Wave Energy
150 Bahleda, M, Stravrakas, SD, 2007
Conversion Technologies on Aquatic Environments
Hall, D, Moursund, R, Sale, M
Future Marine Energy Results of the Marine Energy
151 Callaghan, J and Boud, R Undated Challenge: Cost competitiveness and growth of wave and
tidal stream energy
152 CALM Undated Strategic Environmental Assessment SEA 8 Conservation
Pile Installation Demonstration Project: Fisheries Impact
153 Caltrans 2001
Assessment
Cambridge Economic Policy )
Assessment of the benefits from large-scale deployment of
154 Associates Ltd and Climate 2005
certain renewable technologies
Change Capital

Marine Renewable Energy Strategic Framework

Welsh Assembly Government 201 |



Stage 3 Technical Addendum

ID Author Date Title
155 Cambridge, K, Johns, C, 2006 South West Wave Hub, Hayle, Cornwall: Archaeological
Rees, P and Tapper, BP Assessment
156 Campaign for the Protection of 2000 Renewable Energy Installations, Annex B: 2000. Policy on
Rural Wales Offshore Wind Installations
Towards standardised seabirds at sea census techniques
Camphuysen, K, Fox, AD,
157 2004 in connection with environmental impact assessments for
Leopold, MF, Petersen, IbK
offshore windfarms in the UK
Canadian High Commission, ) ) ) )
158 2002 The Renewable Energies Market in the United Kingdom
London
An Assessment of the variability characteristics of the UKs
159 Carbon Trust 2005 wave and tidal current power resources and their
implications for large scale development scenarios
160 Cardigan Bay Marine Wildlife 2005 Cardigan Bay Marine Wildlife Centre Bottlenose Dolphin
Centre (Tursiops truncatus) Photo-Identification Catalogue
Cardigan Bay Marine Wildlife What lives here - An interactive map showing marine
161 Undated ) )
Centre mammal hotspots here in Cardigan Bay
162 Carl Bro Group Ltd 2002 Billia Croo Environmental Statement
873 Carl V. Burger, Matthew G. 2009 Development and Testing of a Non-Lethal Sea Lion
Mesa Deterrence System
906 Carlson, TJ and Brookshier, P Undated | Advanced Sensor Fish Device for Improved Turbine Design
Evolution of the Sensor Fish Device for Measuring Physical
889 Carlson, TJ and Duncan, JP 2003
Conditions in Severe Hydraulic Environments
The Last Invasion: The story of the French landing in
163 Carradice, P 1997
Wales
Carroll, C; Cooper, B; Dewey,
N; Whitehead, P; Dolphin, T;
796 2010 A Further Review of Sediment Monitoring Data
Rees, J; Judd, A; Whitehouse,
R; Harris J;
Environmental risk for offshore wind farm developers:
164 Carryer, R and Deeming, K Undated
lessons from other industries
Do marine renewable energy devices give sufficient
165 Carter, C 2007
warning to marine mammals to avoid harmful collisions?
The Effects of Seismic Exploration and Underwater
944 Carter, TJ and Hall, CD 1998
Explosions on Marine Life: A Bibliography
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166 CCw 2000 A Policy Statement. CCW Policy on Wind Turbines
167 CCw 2001 The LANDMAP Information System
Advice provided by the Countryside Council for Wales in
fulfillment of Regulation 33 of the Conservation (Natural
168 CCW 2005
Habitats, &c.) Regulations 1994 for Cardigan Bay
European Marine Site
Advice provided by the Countryside Council for Wales in
fulfilment of Regulation 33 of the Conservation (Natural
169 ccw 2005 ] )
Habitats, &c.) Regulations 1994 for Carmarthen Bay and
Estuaries European Marine Site
Advice provided by the Countryside Council for Wales in
fulfilment of Regulation 33 of the Conservation (Natural
170 ccw 2005
Habitats, &c.) Regulations 1994 for Menai Strait and Conwy
Bay European Marine Site
Advice provided by the Countryside Council for Wales in
fulfilment of Regulation 33 of the Conservation (Natural
171 cCcw 2005
Habitats, &c.) Regulations 1994 for Pembrokeshire
European Marine Site
Draft advice provided by the Countryside Council for Wales
in fulfillment of Regulation 33 of the Conservation (Natural
172 CCW 2005
Habitats, &c.) Regulations 1994 for Lleyn Peninsula and
the Sarnau European Marine Site
Request for a scoping opinion on the proposed Skerries
173 ccw 2006 a Ping o Prop
Tidal Stream Array project in waters off the Anglesey Coast
Request for a scoping opinion on the proposed South Stack
174 ccw 2006
Tidal Stream Array project in waters off the Anglesey Coast
Sites of Special Scientific Interest in Wales: Current state of
175 CCW 2006
knowledge
Highly Protected Marine Reserves: defining a process for
176 cCcw 2007
identification of HPMRs in Wales
1128 CCw 2010 Sea Fishing Atlas of Wales
CCW, English Nature and
177 ) 2006 Severn Estuary Barrage
Environment Agency
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Building GIS and Environmental Data Management
178 CEFAS 2004
Capabilities of the Sea Fisheries Committees
Guidance notes for Environmental Impact Assessment in
179 CEFAS 2004
respect of FEPA and CPA requirements
Assessment of the significance of changes to the inshore
180 CEFAS 2005
wave regime as a consequence of an offshore wind array
Scroby Sands Offshore Wind Farm - Coastal Processes
181 CEFAS 2006
Monitoring
A Review of the Contaminant Status of SEA 8 Covering the
182 CEFAS Undated
Western Approaches, Celtic Sea and English Channel
183 CEFAS Undated Fish and Fish Assemblages of the British Isles
184 CEFAS and Environment 2006 Annual Assessment of Salmon Stocks and Fisheries in
Agency England and Wales 2005
185 Centre for Renewable Energy 2006 Ocean energy converstion in Europe: recent advancements
Sources and prospects
186 Centre for Sustainable Energy, 2007 The protocol for public engagement with proposed wind
BDOR Ltd and Capener, P energy developments in Wales
Chadwick, A, Arts, R,
187 Bernstone, C, May, F, Undated Best Practice for the Storage of CO2 in Saline Aquifers
Thibeau, S and Zweigel, P
Chadwick, Evans, Holloway,
CO2 Store: The Valleys Case Study on CO2 Capture,
188 Williams, Gaus, Van der Meer 2006
Transport and Storage
and Hanstock
189 Chadwick, NK 1970 Early Literary Contacts between Wales and Ireland
) Interaction of waves with an array of floating wave energy
190 Child, BFM and Venugopal, V 2007 )
device
826 Christa Upjohn, Richard Cottle 2008 Bristol Deep Sea Container Terminal Environmental
and Caroline James Statement
Christensen, L, Fris-Madsen, )
827 2007 Worlds Largest Wave Energy Project
E, Tedd, J and Kofoed, JP
191 Christensen, TK and 2004 Investigations of migratory birds during operation of Horns
Hounisen, JP Rev offshore wind farm
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Base-line investigations of birds in relation to an offshore
Christensen, TK, Clausager, | )
192 2003 wind farm at Horns Rev, and results from the year of
and Petersen, IK )
construction
Christensen, TK, Hounisen,
Visual and radar observations of birds in relation to collision
193 JP, Clausager, | and Petersen, 2004
K risk at the Horns Rev offshore wind farm
1123 Civil Aviation Authority 2010 CAP 764 — CAA Policy and Guidance on Wind Turbines
1124 Civil Aviation Authority 2010 CAP 168 — Aerodrome Licensing
Equitable Testing and Evaluation of Marine Energy
Clarke, JA, Cockroft, J,
Extraction Devices in terms of Performance, Cost and
Connor, G, Grant, AD,
Environmental Impact Grant agreement number: 213380 -
1000 Johnstone, CM, Barrett, S, 2009
Identification of Limitations of the Current Practices
Holmes, B, Bahaj, A and ) )
Adopted for Early Stage Tidal and Wave Device
Myers, L .
Assessment Deliverable 3.1
Equitable Testing and Evaluation of Marine Energy
Clarke, JA, Cockroft, J, Grant,
Extraction Devices in terms of Performance, Cost and
AD, Johnstone, CM,
1002 2009 Environmental Impact Grant agreement number: 213380,
McCombes, T, Barrett, S and
Deliverable 3.2 - Concept Appraisal and Tank Testing
Holmes, B
Practices for 1st Stage Prototype Devices
Cle’'ment, A, McCullen, P,
Falca™o, A, Fiorentino, A,
Gardner, F, Hammarlund, K,
791 Lemonis, G, Lewis, T, Nielsen, 2002 Wave energy in Europe: current status and perspectives
K, Petroncini, S, Pontes, M,
Schild, P, Sjo"stro'm, B,
Serensen, HC, Thorpe, T
Clément, A, McCullenc, P,
Falcaod, A, Fiorentinoe, A,
Gardnerf, F, Hammarlundg, K,
194 Lemonis, G, Lewish, T, 2002 Wave energy utilisation in Europe: current status and
Nielseni, K, Petroncinij, S, perspectives
Pontesk, M-T, Schildl, P,
Sjéstromm, B-O, Sgrensenn,
H C and Thorpe, T
A baseline assessment of electromagnetic fields generated
195 CMACS 2003
by offshore windfarm cables
196 CMACS 2005 Gwynt y Mor Offshore Windfarm: Marine Ecology Technical
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Report
Colby, WD, Dobie, R,
Leventhall, MDG, Lipscomb,
Wind Turbine Sound and Health Effects An Expert Panel
772 DM, McCunney, RJ and Seilo, 2009 )
Review
MT
Bo Sgndergaard, M.Sc.
197 Cole, S, Codling, ID, Parr, W 1999 Guidelines for managing water quality impacts within UK
and Zabel, T European marine sites
Connolly, N, Buchanan, C,
O'Connell, M, Cronin, M,
198 2001 Assessment of human activity in the coastal zone
O'Mahony, C, Sealy, H, Kay, D
and Buckley, S
Connor, DW, Gilliland, PM,
) ) The mapping of seabed and water column features of UK
199 Golding, N, Robinson, P, 2006
seas
Todd, D and Verling, E
Cook, TC, Stuart, PE, Cain, A,
Final Turbine and Test Facility Design Report Alden/NREC
897 Fetfatsidis, P, Hecker, GE, 2000
Fish Friendly Turbine
Philip, PE and Stacy, S
Getting to the core of the problem: petrological results from
200 Cooney, G, and Mandal, S 1995 ] )
the Irish Stone Axe Project
Potential effects of offshore wind developments on coastal
788 Cooper, B amd Beiboer, F 2002
processes
London Array Offshore Wind Farm: Review of Cable
201 Cooper, B and Cooper, N 2005
Installation Options
The potential nature conservation impacts of wave and tidal
202 Cooper, B and Kazer, S 2006 ) ]
energy extraction by marine renewable developments
Technical Report on Offshore Seabirds and Waders in the
203 Cork Ecology Undated
SEA 8 Area
ESAS seabird survey gap analysis Cork Ecology 64
1100 Cork Ecology 2006 ]
February 2006 Appendix A Monthly Coverage Maps
Evaluation of Blade-Strike Models for Estimating the
905 Cortoon, TJ and Plookey, OR 2005 ) ) .
Biological Performance of Large Kaplan Hydro Turbines
Costa, J, Sarmento, A,
204 Gardner, F, Beirao and Brito- 2005 Time domain model of the AWS wave energy converter
Melo, A
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Cotter, J, Armstrong, M,
205 Woods, T, Dann, J, White, P 2004
and Keable, J

Programme 8: Gear selectivity in the Irish Sea Part 1:

Eastern Irish Sea plaice fishery

Report on catches of cod and other species in the eastern
Cotter, J, Dann, J, Boon, T, ) ) ) )
206 ) 2004 Celtic Sea and Bristol Channel by FV Our Josie Grace in
Righton, D and Heffernan, O

spring 2004
Cotter, J, Warnes, S, Catches of monk, hake and other species in western
207 Bannister, C, Boon, T and 2004 waters by FV Billy Rowney, FV Twilight Ill and by RV
Mills, C Corystes, Autumn 2003
208 Cotter, J, Witthames, P, Goad, 2004 Report on catches of cod and other species in the north
D and Boon, T eastern Irish Sea by FV Kiroan in spring 2004
Couch SJ, Sun X and Bryden ) ] ]
209 G 2005 Modelling of Energy Extraction from Tidal Currents
210 Couch, SJ and Bryden, IG 2004 The impact of energy extraction on tidal flow development
21 Couch, SJ and Bryden, IG 2005 Numerical Modelling of Energy Extraction from Tidal Flows
Tidal Current Energy Extraction: Hydrodynamic Resource
212 Couch, SJ and Bryden, I1G 2006 o
Characteristics
Large-scale physical response of the tidal system to energy
213 Couch, SJ and Bryden, IG 2007 extraction and its significance for informing environmental

and ecological impact assessment

Coull, KA, Johnstone, R and
214 1998 Fisheries sensitivity maps in British waters
Rogers, Sl

215 Countryside Council for Wales 1996 Seas, Shores, Coastal Areas: Maritime Policy

Cowen, Burley, Hoey, ) o
Oil and Gas migration in the Sherwood Sandstone of the
216 Holloway, Bermingham, Undated ) )
) East Irish Sea Basin
Beveridge, Hamborg, Sylta

Cranfield University, CMACS

217 Undated | Electromagnetic fields (EMF) Phase 2: Stage 1 project plan
and CEFAS
Status and distribution of common scoter Melanitta nigra
218 Cranswick, P Undated
and velvet scoter M. fusca in the United Kingdom

Aerial Surveys of Birds in Strategic Areas for Offshore Wind

759 Cranswick, P; Hall, C; Smith, L 2003 Farm Development, Round 2:Preliminary Report, Winter
2002/2003
Cronin, C and Wildeye

809 2008 Seabird & marine Mammal Survey m.v Englishmen

Fieldwork
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Cruz, J, Mackay, E and Advances in Wave Resource Estimation: Measurements
819 Undated
Martins, T and Data Processing

Licensee’s Report on the Designated Wreck Site of the

219 Cundy, | 2004
Diamond for the 2004 Season
Facing the Ocean. The Atlantic and its peoples 8000 BC —
220 Cunliffe, B 2001
AD 1500
Damien J Scullion, Graham Relating Incident Wave and Current Characteristics to the
833 Undated S
Savidge Morphology of the Kelp Laminaria digitata

Darbyshire, T, Mackie, ASY,
221 Undated A macrofaunal survey of Welsh sandbanks
May, SJ and Rostron, D

Daruvala, J, Galbraith, D,
Griffiths, J, Grimshaw, I,
222 Harrison, R, Holroyd, S, 2004
Pingree, R, Pitt, T, Sharp, J

and Sinclair, D

Seapower SW Review - Resources, Constraints and
Development Scenarios for Wave and Tidal Stream Power

Dauble, DD, Deng, ZD,
903 Richmond, MC, Moursund, 2007 Biological Assessment of the Advanced Turbine Design at
RA, Carlson, TJ, Rakowski, Wanapum Dam,2005

CL, Duncan, JP

Equitable Testing and Evaluation of Marine Energy

) Extraction Devices in terms of Performance, Cost and
Davey, T, Harrison, GP and .
1010 2009 Environmental Impact
Stallard, T )
Grant agreement number: 213380 Deliverable D7.2.1

Procedures for Economic Evaluation DRAFT

801 David, JA 2006 Likely sensitivity of bottlenose dolphins to pile-driving noise

223 Davidson, A 2002 The coastal archaeology of Wales

A Feasibility Study: Tidal Power Generation for a Remote,

224 Davidson, B 2007
Off-Grid Community on the British Columbia Coast
Marine Nature Conservation Review. Benthic marine
ecosystems in Great Britain:a review of current knowledge.
225 Davies, J 1991 )
Western Channel and Bristol Channel and approaches
(MNCR coastal sectors 8 and 9).
) . Generic Stability Analysis of the GB Electricity

784 DC Barry & National Grid 2008

Transmission System in the Long Term
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De Backer, G, Vantorre, M,
) Numerical modelling of wave energy absorption by a
226 Banasiak, R, Beels, C and De 2007
floating point absorber system
Rouck, J
097 de Boer, MN and Simmonds, 2003 Small cetaceans along the coasts of Wales and Southwest
MP England
de Lucas, M, Janss, GFE and
228 2007 Birds and Wind Farms: Risk Assessment and Mitigation
Ferrer, M
Project in
229 de Sousa Prado, MG AWS Design Optimisation
progress
de Sousa Prado, MG,
230 Gardner, F, Damen, M and 2006 Modelling and test results of the Archimedes wave swing
Polinder, H
231 Dean, BJ, Webb, A, McSorley, 2003 Aerial surveys of UK inshore areas for wintering seaduck,
CA and Reid, JB divers and grebes: 2000/01 and 2001/02
HABITATS REGULATIONS ASSESSMENT: STAGE 1 —
955 DECC Undated
PRELIMINARY SCREENING REPORT
Future Leasing for Offshore Wind Farms and Licensing for
1016 DECC 2009 Offshore Oil & Gas and Gas Storage Non-Technical
Summary
Improving grid access - second consultation Reference
1105 DECC 2010
Number: : 10D/567
975 DECC, South West RDA, 2009 Severn Tidal Power — Embryonic Technologies Scheme
WAG, DEFRA (SETS) Guidance Note for Applicants
232 DeCourcy Ireland, J 1989 A Survey of Early Irish Maritime Trade and Ships
Quality Status Report of the Marine and Coastal Areas of
233 Defra 2000
the Irish Sea and Bristol Channel 2000
Nature conservation guidance on offshore windfarm
234 Defra 2005
development
Draft statutory guidance to the Marine Management
913 Defra 2010 Organisation on its contribution to the achievement of
sustainable development
Den Boon, JH, Sutherland, J,
Whitehouse, R, Soulsby, R, Scour Beahviour and Scour Protection for Monopile
813 Undated
Stam, CJM, Verhoeven, K, Foundations of Offshore Wind Turbines
Hogeda, M and Haldl, T
1107 Dena Undated BeoFINO
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235 Department for Culture, Media 2004 Protecting our Marine Environment: Making the System
and Sport Work Better
87 Department of Defence, United 2006 Report to the Congressional Defense Committees - The
States of America Effect of Windmill Farms On Military Readiness
Department of Energy & UK )
868 2008 UK Offshore Wind Prospectus
Climate Change
911 Department of Energy & UK 2009 Announcement of Offshore Wind Review — April 22 2009
Climate Change Questions & Answers
990 Department of Enterprise, 2009 Consultation on an Offshore Renewable Energy Strategic
Trade and Investment (DETI) Action Plan 2009-2020
) Strategic Environmental Assessment (SEA) of Offshore
Department of Enterprise, ] ) )
996 Undated Wind and Marine Renewable Energy in Northern Ireland
Trade and Investment (DETI) ) )
Environmental Report Volume 3: Appendices
) Strategic Environmental Assessment (SEA) of Offshore
Department of Enterprise, ) ) )
998 2009 Wind and Marine Renewable Energy in Northern Ireland
Trade and Investment (DETI) ) ]
Environmental Report Volume 2 — Figures
des Clers, S., Lewin, S.,
Mapping the Grounds: recording Fishermen’s use of the
Edwards, D., Searle, S.,
765 ) 2008 seas. Final Report. A report published for the Finding
Lieberknecht, L. and Murphy,
b Sanctuary project.
TADS investigations of avian collision risk at Nysted
236 Desholm, M 2004
offshore wind farm, autumn 2004
Preliminary investigations of bird-turbine collisions at
237 Desholm, M 2005 Nysted offshore wind farm and final quality control of
thermal animal detection system (TADS)
238 Desholm, M and Kahlert, J 2005 Avian collision risk at an offshore wind farm
239 Desholm, M, Fox, AD, 2004 Best practice guidance for the use of remote techniques for
Beasley, PDL observing bird behaviour in relation to offshore wind farms
240 Desholm, M, Fox, AD, 2006 Remote techniques for counting and estimating the number
Beasley, PDL and Kahlert, J of bird-wind turbine collisions at sea: a review
Guidelines on design and operation of wave energy
) converters: A guide to assessment and application of
241 Det Norske Veritas 2005
engineering standards and recommended practices for
wave energy conversion devices
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242 Devine Tarbell and Associates 2006 Instream tidal power in North America: Environmental and
Ltd permitting issues
Marine Biological Surveys Along the Cable Trench in the
243 DHI Water and Environment 2005
Lagoon of Rodsand
Arctic Ireland: The Extraordinary Story of the Great Frost
244 Dickson, D 1997
and Forgotten Famine of 1740-41
Consideration on environmental issues in the planning of
245 Dirksen, S 2000
offshore wind farms in the Netherlands
Doelle, M, Russell, D,
The regulation of tidal energy development off Nova Scotia:
246 Saunders, P, VanderZwaag, D 2006 o
) navigating foggy waters
and Wright, D
Dolman, S, Williams-Grey, V, Vessel collisions and cetaceans: what happens when they
247 Undated
Asmutis-Silvia, R and Isaac, S don't miss the boat
Dolman, SJ, Green, M and
248 Undated Marine Renewable Energy and Cetaceans
Simmonds, MP
Dolman, SJ, Simmonds, MP
249 Undated Marine wind farms and cetaceans
and Keith, S
DONG Energy, Vattenfall, The
Danish Energy Authority and
250 ] 2006 Danish Offshore Wind - Key Environmental Issues
the Danish Forest and Nature
Agency
Avian Hearing and the Avoidance of Wind Turbines -
754 Dooling, R 2002 )
Technical Report
749 Douglas Westwood 2007 Transnational Offshore Wind Supply Chain Study.
Drewitt, AL and Langston, . . ) )
251 2006 Assessing the impact of wind farms on birds
RHW
Future Offshore: A strategic framework for the offshore
252 DTI 2002
wind industry
Offshore windfarms Round 2: Designed to provide a
253 DTI 2003
framework for rapid and successful expansion
Guidance on consenting arrangements in England and
254 DTI 2005 Wales for a pre-commercial demonstration phase for wave
and tidal stream energy devices (marine renewables)
Aerial surveys of birds in strategic wind farm areas 2004-
255 DTI 2006 2005
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Appropriate Assessment with regard to 24th Offshore Oil
256 DTI 2007
and Gas Licensing Round
257 DTI Undated Metadata report for DTI area 8: Plankton
258 DTl and MCEU 2004 Guidance notes: offshore wind farm consents process
259 DTI, CAA and MoD 2002 Wind energy and aviation interests - interim guidelines
Guidance on the assessment of the impact of offshore wind
260 DTI, MCA and DfT Undated farms: methodology for assessing the marine navigational
safety risks of offshore wind farms
DTI, the Countryside Agency,
261 the Countryside Council for 2005 Guidance on the assessment of the impact of offshore wind
Wales and Scottish Natural farms: seascape and visual impact report
Heritage
Duane A. Neitzel, Scott Laboratory Studies of the Effects of Pressure and
907 Undated ) ) ) )
Abernethy Dissolved Gas Supersaturation on Turbine-Passed Fish
Development of spatial information layers for commercial
854 Dunstone, D 2009 fishing and shellfishing in UK waters to support strategic
siting of offshore windfarms
Shrouded Quays (The Lost Ports of Wales), Gwasg Carreg
262 Eames, A 1991
Gwalch
The short-beaked common dolphin Delphinus delphis and
Earl, S, Benson, C, Lomax, L
263 2005 other cetaceans recorded during small boat surveys in
and Baxter, J
Pembrokeshire waters, 2004
The short-beaked common dolphin Delphinus delphis and
Earl, S, Sheen, E and Benson,
264 c 2004 other cetaceans in Pembrokeshire waters and the southern
Irish Sea
EDM International, A. Pandey, Development of a cost effective system to monitor wind
803 J. Hermence, and R. Harness 2007 turbines for bid and bat collisions Phase |: Sensor System
Fort Collins, Feasibility Study
Effect from the construction of Nysted Offshore wind farm
Edren, SMC, Teilmann, J,
265 2004 on seals in Rodsand seal sanctuary based on remote video
Dietz, R and Cartensen, J
monitoring
Strategic Environmental Assessment (SEA) of Offshore
989 Edwards, S 2009 Wind and Marine Renewable Energy in Northern Ireland
Environmental Report Volume 1: Main Report
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Delivering the low-carbon economy — Business
266 EEF and Deloitte 2008
opportunities for UK manufacturers
Potential Alternative Energy Technologies on the Outer
267 Elcock, D 2006

Continental Shelf

Elmer, KH, Gerasch, WJ,
924 Neumann, T, Gabiriel, J, Betke, 2007
K and Schultz-von Glahn, M

Measurement and Reduction of Offshore Wind Turbine

Construction Noise

Predictive Models of Cetacean Distributions off the West
829 Embling, CB 2007
Coast of Scotland

Embling, CB, Gilibrand, PA,

. Using habitat models to identify suitable sites for marine
Gordon, J, Shrimpton, J,

876 2010 protected areas for harbour porpoises (Phocoena
Stevick, PT and Hammond,
phocoena)
PS
268 Emu 2002 Kentish Flats Offshore Wind Farm

Kentish Flats Wind Farm Monitoring Programme - Fisheries
785 EMU Ltd 2005 Surveys - POST CONSTRUCTION FISHERIES SURVEY
FIELD REPORT Draft Final Report

Kentish Flats Intertidal Cable Lying Monitoring Final Report

800 EMU Ltd 2005
Report No. 03/J/1/03/0738/0502

Kentish Flats Monitoring Programme Fisheries Surveys

877 EMU Ltd 2004 Baseline Fisheries Surveys, Final Report
05/J/1/03/0672/0470

Kenitsh Flats Fisheries Comparative Study Final Report

908 EMU Ltd 2006
No. 06/J/1/03/0672/0610

Kentish Flats Monitoring Programme Fisheries Surveys -

909 EMU Ltd 2005

POST CONSTRUCTION OYSTER SAMPLING

Kentish Flats Monitoring Programme Fisheries Surveys,
910 EMU Ltd 2005 BASELINE OYSTER SAMPLING FINAL REPORT
REPORT No. 04/J/1/03/0704/0449

Engell-Sorensen, K and Skyt, Evaluation of the effect of noise from offshore pile-driving
269 Undated o
PH on marine fish
Engell-Sorensen, K and Skyt, Evaluation of the effect of sediment spill from offshore wind
270 Undated
PH farm construction on marine fish

Dee Estuary European marine site — Consultation Draft
271 English Nature 2004 )
Regulation 33 package
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English Nature and the Countryside Council for Wales' draft
advice for the Severn Estuary Special Protection Area
272 English Nature and CCW 2003 ) ) )
given under Regulation 33(2) of the Conservation (Natural
Habitats &c.) Regulations 1994
Windfarm development and nature conservation: a
273 English Nature, RSPB, WWF- 2001 guidance document for nature conservation organisations
UK and BWEA and developers when consulting over wind farm proposals
in England
Project in ) ) ) ) )
274 Engstrom, J Hydrodynamic modelling on a direct-driven linear generator
progress
Stingray Tidal Power Environmental Appraisal - Final
275 Entec 2002
Report
276 Entec 2007 Research Report 2 - Tidal Technologies Overview
Offshore Wave Energy - Environmental Impact
916 Entek UK Ltd Undated
Assessment, Generic Scoping Study
) ) Gwynt y Mor Offshore Wind Farm Seascape & Visual
277 Environe Partnership 2005
Impact Assessment
278 Environment Agency 2004 Position statement: generating electricity from tidal power
279 Environment Agency 2005 Bathing Waters Report - Wales
280 Environment Agency 2007 Bathing Waters Report - Wales
281 Environmental Advisory Unit, 1991 Cardiff Bay Barrage - Environmental Statement Part F.
Liverpool University Summary
Erikson, W, Johnson, G,
. Synthesis and comparison of baseline avian and bat use,
Young, D, Strickland, D, Good, ) o )
282 2002 raptor nesting and mortality information from proposed and
R, Bourassa, M, Bay, K,
existing wind developments
Sernka, K
Proposed Gwynt y Mor Offshore Windfarm: Offshore
283 ERM 2005
Ornithological Technical Report
284 Essen, M 2006 Wave Hub Development EIA Commercial Fisheries Study
1125 EUROPARC 2010 Making the connection between land and sea
ASSESSMENT OF PERFORMANCE FOR TIDAL
European Marine Energy
952 2008 ENERGY CONVERSION SYSTEMS
Centre Ltd
MRF/02/00008/01/REP URN 08/1154
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954 European Marine Energy 2009 Assessment of Performance of Wave Energy Conversion
Centre Ltd Systems URN 09/559
European Ocean Energy
884 o Undated Draft - European Ocean Energy Road Map
Association
European Regional
OFFSHORE WIND AND MARINE RENEWABLE ENERGY
Development Fund
IN NORTHERN IRELAND STRATEGIC
992 Investigating in your future, 2009 )
ENVIRONMENTAL ASSESSMENT (SEA) Non-Technical
Department of Enterprise,
Summary (NTS)
Trade and Investment
The effects of anthropogenic sound on marine mammals A
878 European Science Foundation 2008
draft research strategy
Shipping as a possible source of disturbance to cetaceans
285 Evans, PGH 2003
in the ASCOBANS region
Cetaceans in Liverpool Bay and Northern Irish Sea: an
286 Evans, PGH and Anderwald, P | Undated
update for the period 2001-05
287 Evans, PGH and Shepherd, B | Undated Cetaceans in Liverpool Bay and Northern Irish Sea
Re-examination of distribution data for the harbour porpoise
288 Evans, PGH and Wang, J 2002 around Wales and the UK with a view to site selection for
this species
Evans, PGH, Anderwald, P
289 2003 UK Cetacean Status Review
and Baines, ME
290 Evans, PGH, Baines, ME and 2001 Bottlenose Dolphin Prey and Habitat Sampling Trials in
Shepherd, B Cardigan Bay
The North Wales offshore tidal impoundment scheme: a
Evans, SE, Poole, JEP and
291 2004 preliminary study of requirements, constraints and
Williams, KP
opportunities
Scottish marine renewables Strategic Environmental
292 Faber Maunsell and Metoc plc 2007
Assessment
The Crannog Archaeological Project (CAP), Republic of
293 Farrell, RT 1989
Ireland II: Lough Lene offshore island survey
An assessment of the effect of a tidal power generator on
838 Fisher, P and Tregenza, N 2003 porpoise habitat use and an evaluation of the acoustic
methods employed
Review of Scientific Information on Impacts of Seismic
Fisheries and Oceans
936 2004 Sound on Fish, Invertebrates, Marine Turtles and Marine
Cancada
Mammals
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. Considering Mooring Cables for Offshore Wave Energy
370 Fitzgerald, J and Bergdahl, L Undated
Converters
The scope of strategic environmental assessment of Irish
294 Flemming, NC 2005 Sea area SEA 6 in regard to prehistoric archaeological
remains
California guidelines for reducing impacts to birds and bats
295 Flint, SA and Sterner, D 2007
from wind energy development
296 Foresight Marine Panel 2003 The potential for wet renewables to aid coast protection
Forrest, K, Cave, J, Smith, D,
Harlan, L, Burger, C,
Evaluation of the Use of an Electrical Gradient as a Seal
802 Carstensen, L, Smith, K, 2008
Deterrent
Beggs, C, Munro, B and
Haulena, M
WSP — Action Plan (Phase Two) Pembrokeshire — The
880 Forsyth, T 2009
Haven: Maximizing Maritime Assets & Links to Ireland
Marine Current Turbines: moving from experimental test
297 Fraenkel, P 2007
rigs to a commercial technology
Francfort, JE, Cadab, GF,
894 Dauble, DD, Hunt, DT, Jones, 1994 Environmental Mitigation at Hydroelectric Projects Volume
DW, Rinehart, BN, Sommers, Il. Benefits and Costs of Fish Passage and Protection
GL and Costelio, RJ
A recovery of harbour porpoises (Phocoena phocoena) in
Frank Thomsen A Martin
940 2006 the southern North Sea? A case study off Eastern Frisia,
Laczny A Werner Piper
Germany
Project in ) ) ) ) )
298 Fuglseth, TP Modelling of and controller design for floating wind turbines
progress
Stealth wind turbines: designs and technologies to reduce
299 Furze, J 2002
visual pollution
Gahan, A, McCutcheon, C,
300 1997 Medieval Pottery
Hurley, MF, and Hurst, JG
Foraging Strategies in Grey Seals (Halichoerus Grypus) :
769 Gallon, SL 2008 ging g- y ( ) rypus)
Foraging Effort and Prey Selection
Application of Biological Design Criteria and Computational
Garrison, LA, Fisher, RK, Sale,
799 2002 Fluid Dynamics to Investigate Fish Survival in Kaplan
MJ and Cada, G
Turbines
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Scaling possible adverse effects of marine wind farms on
301 Garthe, S and Huppop, O 2004 ) ) ) o
seabirds: developing and applying a vulnerability index
Secretariat of the Pacific Community Fish Aggregating
Gates, PD, Preston, GL and
851 1998 Device (FAD) Manual Government of Taiwan/ ROC Volume
Chapman, LB ) o
Il Deploying and Maintaining FAD Systems
) COWRIE 2.0 Electromagnetic Fields (EMF), Phase 2,
Gill, AB; Huang, Y; Gloyne- o o
. EMF-sensitive fish response to EM emissions from subsea,
Philips, I; Metcalfe, J; Quayle, o
752 2009 electricity cables of the type used by the offshore
V; Spencer, J and Wearmouth, ]
v renewable energy industry Contract No.: COWRIE-EMF-1-
06 Ref: EP-2054-ABG COWRIE
303 Gill, AB 2007 COWRIE 2.0 EMF First Quarterly Interim Report
The potential for cooperative management of
304 Gill, AB and Kimber, JA 2005 elasmobranchs and offshore renewable energy
development in UK waters
The potential effects of electromagnetic fields generated by
305 Gill, AB and Taylor, H 2001 cabling between offshore wind turbines upon elasmobranch
fishes
The potential effects of electromagnetic fields generated by
306 Gill, AB, Gloyne-Phillips, I, 2005 sub-sea power cables assocaiated with offshore wind farm
Neal, KJ and Kinmer, JA developments on electrically and magnetically sensitive
marine organisms - a review
841 Gill, JP, Sails, D and Beasley, 2006 ORNITHOLOGICAL MONITORING REPORT (YEAR 4)
F OF KENTISH FLATS OFFSHORE WINDFARM
Gill, JP, Sales, D and Beasley,
781 . 2005 Kentish Flats Offshore Wind Farm Monitoring Report
Gill, JP, Sales, D and
782 2004 Kentish Flats Offshore Wind Farm Monitoring Report
Pullinger, M
Glenn F. Cada Michael G. Development of a New Technique to Assess Susceptibility
837 Ryon Dennis A. Wolf Brennan 2003 to Predation Resulting from Sublethal Stresses (Indirect
T. Smith Mortality)
896 Glenn F. Cada, Ben N. 2000 Hydropower R&D: Recent Advances in Turbine Passage
Rinehart Technology
890 Glenn F. Cada., Charles C. 1997 Development of Biological Criteria for the Design of
Coutant, Richard R Whitney Advanced Hydropower Turbines
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307 Golding, N, Vincent, MA and 2004 Report on the development of a marine landscape
Connor, DW classification for the Irish Sea
The npower Juice Path to Power: Delivering confidence in
the development of wave and tidal stream energy around
308 Golding, T 2006
the UK. Stage 2: The Stakeholder/Statutory bodies view on
deployment
Gooch, S, Thomson, J,
914 Undated Site Characterization for Tidal Power
Polagye, B and Meggitt, D
289 Gooch, S, Thomson, J, 2009 Siting Methodologies for Tidal In-Stream Energy
Polagye, B and Meggitt, D Conversion (TISEC) Systems
Diurnal and Tidal Variations in Habitat Use of the Harbour
856 Goodwin, Lissa 2008 ] ] o
Porpoise (Phocoena phocoena) in Southwest Britain
Gordon, J, Thompson, D,
] ) Assessment of the potential for acoustic deterrents to
Gillespie, D, Lonergan, M, » ) .
373 2007 mitigate the impact on marine mammals of underwater
Calderan, S, Jaffey, B and ] o ) )
noise arising from the construction of offshore windfarms
Todd, V
Aversiveness of sound in marine mammals: Physcho-
870 Gotz, T 2008 physiological basis, behavioural correlates and potential
applications
Appendix 3.7-C, Sensitivity of Marine Organisms to
918 Gradient Corporation 2006 Undersea Electric and Magnetic Fields, Cape Wind Energy
Project, Nantucket Sound
Graham, C, Stewart, HA,
309 Poulton, CVL and James, 2001 A description of offshore gravel areas around the UK
JWC
310 Graham, S, Wallace, R and Project in Marine Energy Resource Mapping and Cable Routing
Macpherson, E progress Using a GIS
31 Gray, A 1992 The ecological impact of estuarine barrages
The coastal fisheries of England and Wales, Part 3: A
312 Gray, MJ 1995
review of their status 1992-1994
Offshore wind farms and commercial fisheries in the UK: a
313 Gray, T, Haggett, C and Bill, D 2005 ) )
study in stakeholder consultation
Gregory R. Guensch, Robert ) ) ] ) )
] ] Evaluation of Fish-Injury Mechanisms During Exposure to a
899 P. Mueller, Craig A. McKinstry, 2002 ) )
High-Velocity Jet
Dennis D. Dauble
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Gretton, G, Bruce, T and Project in
314 Evaluation of vertical axis tidal current turbines
Salter, S progress
Guernsey Renewable Energy ) . )
875 o 2009 Regional Environmental Scoping Report
Commission
857 H. T. Harvey & Associates, : 2008 Develping Wave Energy in Coastal California Potential
Peter A. Nelson Socio-Econimic and Environmental Effects
315 Hagerman, G, Bedard, R and 2005 Guidelines for preliminary estimation of power production
Polagye, B by tidal in stream (current) energy coinversion devices
316 Halcrow 2006 Wave Hub
Wave Hub Development and Design Phase: Coastal
317 Halcrow 2006
Processes Study Report
Hall, K, Paramor, OAL,
Robinson, LA, Winrow-Giffin,
Mapping the sensitivity of benthic habitats to fishing in
777 A, Frid, CLJ, Eno, NC, Dernie, 2008
Welsh waters - development of a protocol.
KM, Sharp, RAM, Wyn, GC
and Ramsay, K
Small Cetaceans in the European Atlantic and North Sea
935 Hammond, P 2006
(SCANS-II) Final Report
Hammond, PS, Aarts, G, o
318 ) 2005 Distribution and movements of grey seals around Wales
Matthiopoulos, J and Duck, CD
Hammond, PS, Benke, H,
Berggren, P, Collet, A, Heide- ) )
How many Porpoises are there in the North Sea? And how
938 Jorgenson, MP, Heimlich- 1996 )
many is enough?
Boran, S, Leopold, MF and
Olien, N
Hammond, PS, Berggren, P,
Benke, H, Borchers, DL,
Abundance of harbour porpoise and other cetaceans in the
946 Collet, A, Heide-Jorgensen, 2002 )
North Sea and adjacent waters
MP, Heimlich, S, Hiby, AR,
Leopold, MF and Oien, N
Hammond, PS, Gordon, JCD,
930 Grellier, K, Hall, AJ, 2002 Background information on marine mammals relevant to
Northridge, SP, Thompson D Strategic Environmental Assessments 2 and 3
and Harwood, J
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Hammond, PS, Northridge,
319 SP, Thompson, D, Gordon, 2005 Background information on marine mammals for Strategic
JCD, Hall, AJ, Aarts, G and Environmental Assessment 6
Matthiopoulos, J
320 Hansen, LK, Christensen, L 2003 Experiences from the Approval Process of the Wave
and Sgrensen, HC Dragon Project
321 Harland, EJ and Jones, SAS 2005 Underwater Ambient Noise
32 Harris, RE, Johanning, L and 2004 Mooring systems for wave energy converters: A review of
Wolfram, J design issues and choices
) Project in ) .
323 Harrison, G Climate Change and the Marine Energy Resource
progress
The health and safety risks and regulatory strategy related
324 Health and Safety Executive 2006
to energy developments
747 Heath, T 2008 Realities of Wave Technology
Development and Evaluation of a new helical fish friendly
325 Hecker, GE and Cook, TC 2005 )
hydro-turbine
326 Henderson, PA 2003 Background information on species of shad and lamprey
Heriot-Watt University and the o )
327 ) ) ) 2007 Preliminary wave energy device performance protocol
University of Edinburgh
328 Herity, M 1970 The Early Prehistoric Period around the Irish Sea
) Extensive open ocean aquaculture development within
Hieronymus, B, Krause, G and . )
329 2004 wind farms in Germany: the prospect of offshore co-
Rosenthal, H
management and legal constraints
Hildebrand, SG, Bell, MC, Anaylsis of Environmental Issues Related to Small Small
892 Richey, EP, Anderson, JJ and Undated | Scale Hydroelectric Development Il; Design Considerations
Parkhurst, ZE for Passing Fish Upstream Around Dams
Hill, M, Briggs, J, Minto, P,
330 Bagnall, D, Foley, K and 2001 Guide to best practice in seascape assessment
Williams, A
Potential Nature conservation and landscape impacts of
Hinton, C, Kazer, S and
331 2005 marine renewable energy developments in Welsh territorial
Hawkins, K
waters
Marine Biodiversity Hotspots in the UK: Identification and
332 Hiscock, K and Breckels, M Undated
Protection
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333 Hiscock, K, Tyler-Walters, H 2002 High level environmental screening study for offshore wind
and Jones, H farm developments - marine habitats and species project
Marine Energy Action Plan 2010 Executive Summary &
887 HM Governement 2010
Recommendations
334 HN Halvorson Consultants Ltd 1994 Evaluation of Nova Energy Itds Hydro Turbine
Minimization of Motion Smear: Reducing Avian Collisions
756 Hodos, W 2003 with Wind Turbines Period of Performance: July 12, 1999 —
August 31, 2002
Hoffmann, E, Astrup, J,
Effects of marine windfarms on the distribution of fish,
335 Larsen, F, Munch-Petersen, S 2000
shellfish and marine mammals in the Horns Rev area
and Stottrup, J
Tidal barrages in the Severn Estuary: a bibliography 1904 -
336 Holbrook, A 2000
1999
) Dti Strategic Environmental Assessment area 6, Irish Sea,
337 Holmes, R and Tappin, DR 2005 -
seabed and surficial geology and processes.
338 Hostee, Seeberger, Orlic, 2008 The Feasibility of Effective and Safe Carbon Dioxide
Mulders, Bergen and Bisschop storage in the De Lier Gas Field
Results of the electromagnetic investigations and
assessments of marine radar, communications and
339 Howard, M and Brown, C 2004 o )
positioning systems undertaken at the North Hoyle wind
farm by QinetiQ and the Maritime and Coastguard Agency
340 Howarth, MJ Undated Hydrography of the Irish Sea
A full fish monitoring program was done in 2005, by setting
to Fishing nets. One behind the turbine and one as a
reverence. The fish was guided through these nets in a
small vessel and checked for possible injuries. No injured
fish was found from the net behind the turbine or at the
reference net. Together with stichting reinwater is being
341 http://www.reinwater.nl/ 2005 o ] ]
researched how the migration of fish goes together with the
aplication of these turbines. As it looks most fish migrates
as there is hardly any flow. Although all think that these
turbines will not harm any fish. The character of the
mogration prohibits fish to go through when the turbine is
rotating.
342 Huertas-Olivares, C Project in Environmental impacts of wave energy
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progress
343 Huertas-Olivares, C, 2007 Environmental management recommendations for the
Neumann, F and Sarmento, A wave energy Portuguese Pilot Zone
2006/200 Sarn Cynfelyn to the Dyfi Estuary: Habitat and Cetacean
871 Hughes, P and Hughes, R
7 Survey 2006/7.
344 Huppop, O, Dierschke, J, Exo, 2006 Bird migration studies and potential collision risk with
K-M, Friedrich, E and Hill, R offshore wind turbines
Hurley, MF, Scully, OMB, o ) )
Late Viking Age and medieval Waterford: excavations
345 Cleary, RM, Hurley, MF, and 1997
1986-1992
McCutcheon, SWJ
Hydroacoustic monitoring of fish communities at offshore
346 Hvidt, CB and Jensen, BS 2005
wind turbine foundations
347 Hvidt, CB, Brunner, L and 2005 Hydroacoustic monitoring of fish communities in offshore
Knudsen, FR wind farms
348 Hvidt, CB, Leonhard, SB, 2006 Hydroacoustic monitoring of fish communities at offshore
Klaustrup, M and Pedersen, J wind farms
IALA recommendation O-117 on the marking of offshore
349 IALA 2004
wind farms Edition 2
IALA recommendation O-131 on the marking of offshore
350 IALA 2005
wave and tidal energy devices Edition 1
Fisheries Research Services Internal Report No 11/08
869 lan Davies 2008 )
Strategic Research Assessment for Wet Renewables
Options and opportunities for marine fisheries mitigation
1117 Ichthys Marine 2009 associated with windfarms Draft List of Fisheries and
Environmental Mitigation Options- Version 2
Abstracts: Acoustics Ecology - The 2005 International
1104 ICOET 2005
Conference on Ecology & Transportation San Diego, CA
Charter on the Protection and management of Underwater
351 ICOMOS 1996
Cultural Heritage
352 IECS 2004 Appendix 8.2 Bird collision risk assessment
Standard and Guidance for Archaeological Desk-based
353 IFA 2001
Assessment
354 In press Undated Conserving Endangered Basking Sharks
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355 In press Undated Dynamics of scout pits and scour protection
356 In press Undated Review of channel migration
Review of Round 1 sediment process monitoring data -
357 In press Undated
lessons learnt
934 Ingebret Gausland Undated Impact of Seismic Surveys on Marine Life
Status and research and development priorities: wave and
358 International Energy Agency 2003 .
marine current energy
922 International Maritime 2009 Noise from Commercial Shipping and its Adverse Impacts
Organization on marine Life, Report of the Correspondence Group
) Irish Sea Forum : joint seminar on Irish Sea renewable
359 Irish Sea Forum 1999
energy resources
Proposed Greater Gabbard offshore wind farm prediction of
360 ISVR Consulting 2005 ) - ) ) )
noise from offshore piling operations during construction
361 IT Power Undated Fish Friendly Turbines
The mineralogy of the Bronze Age copper ores from the
362 Ixer, RA, and Budd, P 1998 British Isles: implications for the composition of early
metalwork
The monitoring, operation and assessment of a semi-
363 JA Consult 2004
submersible tidal stream prototype
Jackson, EL, Langmead, O,
1126 | Evans, J, Wilkes, P, Seeley, B, 2010 Mapping marine benthic biodiversity in Wales
Lear D and Tyler-Walters, H
748 Jacobs UK Limited 2006 EnergyNet Wales: The Wind Generation Market
) Background Report for the Fundy Tidal Electric Energy
364 Jacques Whitford 2008 ) )
Strategic Environmental Assessment
Wind turbines and aviation interests - European experience
365 Jago, P and Taylor, N 2002 )
and practice
James, JWC, Philpott, SL,
Outer Bristol Channel Marine Habitat Study - 2003
366 Jenkins, G, Mackie, ASY, 2003
Investigations and Results
Darbyshire, T and Rees, EIS
367 Jenkins, J Geraint 2006 Welsh Ships & Sailing Men, Gwasg Carreg Gwalch
Jensen, H, Kristensen, PS and
368 2004 Sandeels in the wind farm area at Horns Reef
Hoffmann, E
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o Gwynt y Mor Offshore Wind Farm Noise Impact
369 Jiggins, M and Marks, P 2005
Assessment
Severn Barrage Highway Infrastructure
979 JMP Consultants Ltd 2008 .
Feasibility Study
ANNEX B - Statutory nature conservation agency protocol
846 JNCC 2009 for minimising the risk of disturbance and injury to marine
mammals from piling noise
ANNEX A - JNCC guidelines for minimising the risk of
932 JNCC 2009 disturbance and injury to marine mammals from seismic
surveys
The protection of marine European Protected Species from
JNCC, Natural England and N . . ) .
937 COW 2010 injury and disturbance Guidance for the marine area in
England and Wales and the UK offshore marine area
Natura 2000 in UK Offshore Waters: Advice to support the
Johnston, CM, Turnbull, CG
371 Undated implementation of the EX Habitats and Birds Directives in
and Tasker, ML
UK offshore waters
Joint Nautical Archaeology )
372 1995 Code of Practice for Seabed Developers
Policy Committee
374 Jones, C 1978 The Pwll Fanog wreck — A slate cargo in the Menai Strait
South West Wales Coastal Recreation Audit Interim Survey
886 Jones, D 2009
Report 2009
Severn Tidal Power Feasibility Study Assessment of the
974 Jones, G and Jones, A 2009 Regional Economic Impacts of Tidal Power Generation in
the Severn Estuary Final Report
Jones, LA, Coyle, MD, The Irish Sea Marine Natural Area: A contribution to
375 Gilliland, PM, Larwood, JG, Undated regional planning and management of the seas around
Murray, AR England
Jones, LA, Irving, R, Cork, M, The South West Peninsula Marine Natural Area: A
376 Coyle, MD, Evans, D, Gillland, | Undated contribution to regional planning and management of the
PM, Murray, AR seas around England
Jones, LA, Irving, R, Coyle, The Western Approaches Marine Natural Area: A
377 MD, Evans, D, Gilliland, PM, Undated contribution to regional planning and management of the
Murray, AR seas around England
SensMap atlas : sensitivity and mapping of inshore marine
378 Jones, M 2001 ) ) ) o
biotopes in the southern Irish Sea : Ceredigion
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SensMap atlas : sensitivity and mapping of inshore marine
379 Jones, M 2001
biotopes in the southern Irish Sea : Gwynedd
SensMap atlas : sensitivity and mapping of inshore marine
380 Jones, M 2001
biotopes in the southern Irish Sea : Pembrokeshire
SensMap atlas : sensitivity and mapping of inshore marine
381 Jones, M 2001
biotopes in the southern Irish Sea : Ynys Mon
382 Jones, N 2002 Description of the coast
Abundance and Distribution of Harbour Porpoise
Jones, N.H., Shucksmith, R,
383 ) 2005 (Phocaena phocaena) in North Anglesey waters
Dicks, E.F. & Stoyle G.W
determined from 2002, 2003 & 2004 boatbased surveys.
The coastal temperature network and ferry route
384 Jouce, AE 2006 programme: long-term temperature and salinity
observations
Kahlert, J, Petersen, IK, o ) ) )
Investigations of birds during operation of Nysted offshore
385 Desholm, M and Therkildsen, 2004
o wind farm at Rodsand
Kahlert, J, Petersen, IK, Fox, o ) ) ) )
Investigations of birds during construction and operation of
386 AD, Desholm, M and 2003
Nysted offshore wind farm at Rodsand
Therkildsen, O
Predicting the displacement of common scoter Melanitta
387 Kaiser, MJ 2002
nigra from benthic feeding areas due to offshore windfarms
Kaiser, MJ, Galanidi, M,
Showler, DA, Elliott, AJ,
Distribution and behaviour of common scoter relative to
388 Caldrow, RWG, Rees, EIS, Undated
prey resources and environmental parameters
Stillman, RA and Sutherland,
wJ
251 Keay-Bright, S; Begg, K and 2009 UKERC Spatial Planning for Marine Renewable Energy
Linley,A Arrays Workshops
853 Keefer, B and Taylor, J 2006 Resource Optimization Approach to Tidal Energy
Marine warm-blooded animals in the North- and Baltic Seas
389 Kellermann, A et al 2004
Evaluation of the effects of offshore wind farms
Kennington, K and Rowlands, SEA area 6 Technical Report - Plankton ecology of the Irish
390 WL Undated s
ea
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Kenny, A, Reynolds, W,
Sheahan, D, McCubbin, D,

391 Kershaw, P, Rycroft, R, Smith, 2005 Contaminant status of the Irish Sea
A, Brooks, S, Kelly, C, Alichin,
C, Lawton, E
The Effects of Marine Gravel Extraction on the
742 Kenny, AJ and Rees, HL 1996
Macrobenthos: Results 2 years Post Dredging
OCEAN ENERGY: GLOBAL TECHNOLOGY
842 Khan, J and Bhuyan, GS 2009
DEVELOPMENT STATUS
392 Kirby, R and Shaw, TL 2005 Severn Barrage, UK- Environmental Reappraisal
Potential for Storage of CO2 in the Rocks beneath the East
393 Kirk, K 2006
Irish Sea
Knapp, W, Holmen, E and Considerations for water turbines to be used in wave
394 Undated
Schilling, R energy converters
Kragh, J, Theofiloyiannakos,
D, Klug, H, Osten, T,
Andersen, B, van der Borg, N,
395 Ljunggren, S, Fegeant, O, 1999 Noise emmission from wind turbines

Whitson, RJ, Bass, J, Englich,
D, Eichenlaub, C and Weber,
R

. ) Marine Energy Converters: Will They Affect Inshore
848 Kregting, L and Savidge, G Undated
Ecosystems?

Policy frameworks for renewables Analysis on policy
396 L.E.K. Consulting Undated frameworks to drive future investment in near and long-

term renewable power in the UK

Willingness to pay for reduced visual disamenities from
397 Ladenburg, J and Dubgaard, A 2007
offshore wind farms in Denmark

Advice on potential landscape/seascape and visual impacts
398 Land Use Consultants 2007
of a Severn Barrage

A Guide to Assessing the Cumulative Effects of Wind
399 Landscape Design Associates 2000
Energy Development
Colonization of blue mussels (Mytilus edulis) on offshore

1109 Langhamer, O 2009 wave power installations on the Swedish west coast
(Abstract)
Langhamer, O and

400 2007 Wave power devices as artificial reefs
Wilhelmsson, D
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Colonisation of fish and crabs of wave energy foundations
Langhamer, O and ] ]
1111 2009 and the effectsof manufactured holes — A field experiment
Wilhelmsson, D
(Abstract)
) Wave power — sustainable energy or environmentally
Langhamer, O, Haikonen, K ) ) ) ) )
1110 2009 costly?: A review with special emphasis on linear wave
and Sundberg, J
energy converters (Abstract)
1108 Langhamer, O, Wilhelmsson, 2009 Artificial reef effect and fouling impacts on offshore wave
D and Engstrém, J power foundations and buoys: a pilot study (Abstract)
Large, P, Mainprize, B, Cotter, ) )
. Catches of blue ling and other deep-water species to the
401 J, Van Der Kooij, J, Warne, S 2004 o
west of Britain by the MFV Farnella, February-March 2004
and Mills, C
268 Lawrence, J, Kofoed-Hansen, 2009 High-resolution metocean modelling at EMEC’s (UK)
H and Chevalie, C marine energy test sites
Evaluation of an Electric Gradient to Deter Seal Predation
1116 Lawrence, KS, 2009
on Salmon Caught in Gill-Net Test Fisheries (Abstract)
Report on seabird and marine mammal survey from MV
939 Leaper, G 2008 )
Vos Rambler in the Dogger Bank area of the North Sea
Horns Rev Offshore Windfarm Environmental Impact
402 Leonhard, SB Undated
Assessment of Sea Bottom and Marine Biology
Benthic Communities at Horns Rev Before, During and
403 Leonhard, SB and Pedersen, J 2005
After Construction of Horns Rev Offshore Windfarm
404 Leonhard, SB and Pedersen, J 2005 Hard bottom substrate monitoring
Notes on low frequency noise from wind turbines with
405 Leventhall, G 2004 special reference to the Genesis Power Ltd proposal, near
Waiuku New Zealand
Pembrokeshire Tidal Energy Project: Environmental Impact
406 Lewis, J 2007
Assessment Scoping Report
Lieberknecht, LM, Carwardine,
The Irish Sea Pilot - report on the identification of nationally
407 J, Connor, DW, Vincent, MA, 2004
important marine areas in the Irish Sea
Atkins, SM and Lumb, CM
408 Lieberknecht, LM, Vincent, MA 2004 The Irish Sea Pilot - report on the identification of nationally
and Connor, DW important marine features in the Irish Sea
409 Lindell, H 2003 Measurements of underwater noise
Linley, A, Laffont, K, Wilson, B, Offshore and Coastal Renewable Energy: Potential
862 Elliott, M, Perez-Dominguez, R 2009 ecological benefits and impacts of large-scale offshore and
and Burdon, D coastal renewable energy projects
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410 Linley-Adams 2003 All at sea: Welsh case study on marine renewable energy
Analysis of Environment Issues Related to Small-Scale
895 Loar, JM and Sale, MJ 1981 Hydroelectric Development V. Instream Flow Needs for
Fishery Resources
411 Lockwood, S 2005 Commercial and Recreational Fisheries of Liverpool Bay
Strategic Environmental Assessment of the Fish and
412 Lockwood, S 2005 Shellfish Resources with respect to Proposed Offshore
Wind Farms in the Eastern Irish Sea
Project in ) ) ) )
413 Long, H An option for towers in larger wind turbines
progress
414 Luddington, L and Moore, JJ 2005 SEA 6 Area Other Users
Lumb, CM, Fowler, SL, Atkins, ) ] ) ) ]
The Irish Sea Pilot: Developing marine nature conservation
415 s, Gilliland, PM and Vincent, 2004 o )
objectives for the Irish Sea
MA
Lynch, F, Aldhouse-Green, S
416 2000 Prehistoric Wales
and Davies, JL
417 Mackay Consultants 2005 SEA Economic and Social Baseline Study
418 Mackey, M and Gimenez, DP Undated SEA 678 Data Report for Offshore Seabird Populations
Mackey, M, Gimenez, DP and
419 Undated SEA 678 data Report for Offshore cetacean Populations
Cadhla, O
Mackie, ASY, James, JWC,
Rees, EIS, Darbyshire, T,
420 2007 The outer Bristol Channel marine habitat study
Philpott, SL, Mortimer, K,
Jenkins, GO and Morando, A
Mackinson, S, Curtin, H,
A report on the perceptions of the fishing industry into the
Brown, S, McTaggart, K, ) ) o )
421 ) 2006 potential socio-economic impacts of offshore wind energy
Taylor, N, Neville, S and
development on their work patterns and income
Rogers, S
422 Maclean, IMD, Frederiksen, M 2007 Potential use of population viability analysis to assess the
and Rehfisch, MM impact of offshore windfarms on bird populations
423 Maclean, IMD, Skov, H and 2007 Further use of aerial surveys to detect bird displacement by
Rehfisch, MM offshore windfarms
424 Maclean, IMD, Skov, H, 2006 Use of aerial surveys to detect bird displacement by
Rehfisch, MM and Piper, W offshore windfarms
425 MacRae, JA and Waine, CV 1990 The Steam Collier Fleets
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Madsen, PT, Wahlberg, M,
Wind turbine underwater noise and marine mammals:
426 Tougaard, J, Lucke, J and 2006 o
implications of current knowledge and data needs
Tyack, P
Investigation of Technical and Operational Effects on
427 Marico Marine 2007
Marine Radar Close to Kentish Flats Offshore Wind Farm
428 Marine and Risk Consultants 2005 Navigational Risk Assessment Strangford Narrows
Ltd Preliminary Report
Marine and Technical Feasibility Study - Solent Ocean Energy Centre, The case
859 Marketing Consultants 2006 for establishing an evaluation and research centre for
(MTMC) ocean energy technologies on the Isle of Wight
Marine Awareness North
429 Undated On-going project to monitor harbour porpoise
Wales
Marine Current Turbines,
91 Queen's University Belfast, Undated SeaGen Project Strangford Lough SeaGen Tidal Turbine —
ndate
Sea Mammal Research Unit, monitoring programme and mitigation, some initial results
Royal Haskoning
] ) Assessment of impact of offshore wind energy structures
430 Marine Institute 2000
on the marine environment
Analysis of the Potential Economic Benefits of Developing
431 Marine Institute 2005
Ocean Energy in Ireland
] ) Sea Change — A Marine Knowledge, Research &
432 Marine Institute 2006
Innovation Strategy for Ireland (2007-2013)
433 Marine Renewable Energy 2007 Environmental Research Portfolio - Status Report
Research Advisory Group December 2007
434 Maritime Archaeology Ltd Undated Marine Archaeological Heritage
435 Marsden, P 1994 Ships of the Port of London: First to eleventh centuries AD
436 Martin, A, Hayes, L and 2005 Gwynt y Mér Offshore Wind Farm Cultural Heritage
Bowyer, M Technical Report
437 Martins-Rivas, H and Mei, CC 2007 Diffraction effects near Foz do Douro Breakwater
) Marine Top Predators and Renewables Survey and
860 MASTS Marine Predator JRT 2010
Research Requirements - Workshop Report
Measurements of Construction Noise during Pile Driving of
806 Matuschek, R and Betke, K 2009
Offshore Research Platforms and Windfarms
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438 MCA 2006 Windfarm Shipping Route template

Draft Marine Guidance Note: Guidance to mariners

439 MCA 2007 operating in the vicinity of UK offshore renewable energy
installations
440 McCaughan, M and Appleby, J 1989 The Irish Sea Aspects of Maritime History

McCauley, RD, Fewtrell, J,
Duncan, AJ, Jenner, C,
943 Jenner, MN, Penrose, JD, 2000
Prince, RIT, Adhitya, A,
Murdoch, J and McCabe, K

MARINE SEISMIC SURVEYS—A STUDY OF
ENVIRONMENTAL IMPLICATIONS

Determination of Nearshore Seabird Density on the Upper
Texas Coast FINAL REPORT to the State Energy
Conservation Office On Contract #CM512 Use of Radar
797 McFarlane, RW and Lester, LJ 2005
and Human Observation to Assess the Risk of Bird
Mortalities at Potential Wind Turbine Installations on the

Upper Texas Coast

) Offshore wind turbine construction: Offshore pile-driving
McKenzie Maxon, C and
441 2000 underwater and above-water noise measurements and
Nielsen, OW )
analysis

Wave Energy Ecological Effects Workshop: Ecological
442 McMurray, G 2007
Assessment Briefing Paper

McSorley, C.A., Wilson, L.J.,
1106 Dunn, T.E., Gray, C., Dean, 2008
B.J., Webb, A., Reid, J.B

Report 406 Manx shearwater evening rafting behaviour

around colonies on Skomer, Rum and Bardsey

UK Inshore Special Protection Areas: a methodological
McSorley, CA, Webb, A, Dean, ) ) ) L
443 2005 evaluation of site selection and definition of the extent of an
BJ and Reid, JB
interest feature using transect data

Manx shearwater Puffinus puffinus evening rafting

McSorley, CA, Wilson, LJ, behaviour around colonies on Skomer, Rum and Bardsey:
778 Dunn, TE, Gray, C, Dean, BJ, 2008 its spatial extent and implications for recommending
Webb A and Reid, JB seaward boundary extensions to existing colony Special

Protection Areas in the UK

Effects of a tidal stream energy system on the water
444 MCT Undated
column and local environment

Mellor, M, Craig, T, Baillie, D o o ] )
445 2007 Trial high definition video survey of seabirds
and Woolaghan, P
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446 Merritt, O, Parham, D, and 2007 Enhancing our Understanding of the Marine Historic
McElvogue, DM Environment: Navigational Hazards Project Final Report

Seapower SW Review - Resources, constraints and

447 Metoc 2004

development scenarios for wave and tidal stream power
448 Metoc 2007 Research Report 1 - UK Tidal Resource
449 Metoc Undated SEA 8 Area Other Users

An Assessment of the Environmental Effects of Offshore
450 Metoc plc 2000

Wind Farms

Metz, B, Davidson, O, de
CO2 Capture and Storage. Inter-govermental Panel on

451 Coninck, H, Loos, M and 2005
Climate Change Special Report
Meyer, L
452 Meyer, NI and Nielsen, K Undated | The Danish Wave Energy Programme Second Year Status

) Further Tests of Changes in Fish Escape Behavior
Michael G. Ryon Glenn F. ) ) )
891 ) 2004 Resulting from Sublethal Stresses Associated with
Cada John G. Smith ) ]
Hydroelectric Turbine Passage

Michel, J, Dunagan, H, Boring, Worldwide synthesis and analysis of existing information
453 C, Healy, E, Evans, W, Dean, 2007 regarding environmental effects of alternative energy uses
JM, McGillis, A and Hain, J on the Outer Continental Shelf

Mick E. Baines & Peter G.H.

823 2009 Atlas of the Marine Mammals of Wales
Evans
454 Millar, DL, Smith, HCM and 2007 Modelling analysis of the sensitivity of shoreline change to
Reeve, DE a wave farm

A Geographical Analysis of the Intervisibility of the Coastal

455 Miller, DR and Morrice, JG 2001
Areas of Wales

Provision of fishing activity data for the DTI Strategic

456 Mills, C and Eastwood, P 2005
Environmental Assessment No. 6
Marine Nature Conservation Review. Benthic marine
ecosystems in Great Britain : a review of current

457 Mills, DJL 1991

knowledge. Cardigan Bay, North Wales, Liverpool Bay and
the Solway (MNCR coastal sectors 10 and 11.)

) ) Renewable Energy and Alternate Uses of Existing Facilities
883 Minerals Management Service 2009 )
on the Outer Continental Shelf

o Public Consultation on Military Maritime Graves and the
458 Ministry of Defence 2001 . - )
Protection of Military Remains Act 1986
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Mitchell, Pl, Newton, SF,
459 2004 Seabird Populations of Britain and Ireland
Ratcliffe, N and Dunn, TE
Nature conservation implications of siting wave energy
460 Mitchell, R 1979
converters off the Outer Hebrides
Nature conservation implications of siting wave energy
461 Mitchell, R, Probert, PK 1980
converters off the Moray Firth
Further Evidence of the Effect of Wind Turbine Farms on
462 MoD Undated
Air Defence Radar, RAF Air Warfare Centre, August 2005
The Effects of Wind Turbine Farms on Air Defence Radar,
463 MoD Undated
RAF Air Warfare Centre, January 2005
The Effects of Wind Turbine Farms on Air Traffic
464 MoD Undated
Control Radar, RAF Air Warfare Centre - May 2005.
465 Moore, D 1970 The Irish Sea Province in Archaeology and History
An atlas of marine biodiversity action plan species and
466 Moore, J Undated habitats and species of conservation concern in Wales :
2nd edition. CONFIDENTIAL
467 Moore, JJ 2005 Conservation
State of the Environment in SW Wales, 10 Years after the
468 Moore, JJ 2006 o
Sea Empress Oil Spill
Development of a Practical Modeling Framework for
753 Morrison, M L; Pollock, K H 1997 Estimating the Impact of Wind Technology on Bird
Populations
Project in
470 Mouslim, H Market drivers and offshore renewable energy deployment
progress
471 MSPP Consortium 2006 Marine Spatial Planning Pilot
MARINE SPATIAL PLANNING PILOT SCENARIO 1:
929 MSPP Consortium 2005
TIDAL STREAM ENERGY (Final)
UKERC Marine (Wave and Tidal Current) Renewable
472 Mueller, M and Jeffrey, H Undated
Energy Technology Roadmap
Mueller-Blenkle, C, McGregor,
831 PK, Gill, AB, Andersson, MH, 2010 Effects of Pile-Driving Noise on the Behaviour of Marine
Metcalfe, J, Bendall, V, Sigray, Fish Technical Report
P, Wood, D, Thomsen, F
A Summary of Environmentally Friendly Turbine Design
901 Mufeed Odeh 1999
Concepts
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473 Mundon, T, Wallace, R and Project in Optimising Pelamis Wave Energy Converter Efficiency
Murray, A progress Using Al Techniques
The archaeological resource: chronological overview to
474 Murphy, K 2002
1500 AD
1997, Coastal Survey 1996-97. Strumble Head
475 Murphy, K and Allen, B 1997 . ) ) )
(Pembrokeshire) to Ginst Point (Carmarthenshire)
Status of Wave and Tidal Power Technologies for the
757 Musial, W 2008
United States, Technical Report, NREL/TP-500-43240
Simulated electrical power potential harnessed by marine
476 Myers, L and Bahaj, AS 2005 ) )
current turbine arrays in the Alderney Race
) Power output performance characteristics of a horizontal
477 Myers, L and Bahaj, AS 2006
axis marine current turbine
) Wake studies of a 1/30th scale horizontal axis marine
478 Myers, L and Bahaj, AS 2006
current turbine
479 Myers, LE and Bahaj, AS 2006 Flow effects in marine current turbine arrays

) Equitable Testing and Evaluation of Marine Energy
Myers, LE, Bahaj, AS,

1005 | Gardner, F, Bittencourt, C and 2009
Flinn, J

Extraction Devices in terms of Performance, Cost and
Environmental Impact Grant agreement number: 213380

Deliverable D5.2 Device classification template DRAFT

Summary Consultation Document: Draft Marine Aggregate
480 National Assembly for Wales 2001 ) )
Dredging Policy South Wales

481 National Assembly of Wales 2001 Review of Strategic Study of Renewable Energy Resources
and AEA Technology in Wales
National Renewable Energy ) o .
928 Undated Wild-Wildlife Impacts Literature Database (WILD)
Laboratory
482 National Trust 2006 National Trust Coast and Marine Policy March 2006
483 Nayling, N 1998 The Magor Pill Wreck
484 NCC Undated Severn Barrage development project:nature conservation

Assessment of sub-acoustic noise and vibration from
offshore wind turbines and its impact on marine wildlife:
485 Nedwell, J and Howell, D 2003 initial measuremnents of underwater noise during
construction of offshore windfarms and comparison with

background noise
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Measurements of underwater noise in the Arun River
486 Nedwell, J, and Edwards, B 2002
during piling at County Wharf, Littlehampton
Assessment of sub-acoustic noise and vibration from
offshore wind turbines and its impact on marine wildlife:
Nedwell, J, Langworthy, J and
487 H D 2003 initial measuremnents of underwater noise during
owell,
construction of offshore windfarms and comparison with
background noise
488 Nedwell, J, Langworthy, J and 2004 A review of offshore windfarm related underwater noise
Howell, D sources
Measurements of underwater noise during piling at the Red
Nedwell, J, Turnpenny, A,
489 2003 Funnel Terminal, Southampton, and observations of its
Langworthy, J and Edwards, B i
effect on caged fish
The assessment of likely levels of piling noise at Greater
Nedwell, J, Workman, R and
490 2005 Gabbard and its comparison with background noise,
Parvin, SJ
including piling noise measurements at Kentish Flats
Measurement and assessment of background underwater
noise and its comparison with noise from pin pile drilling
804 Nedwell, JR and Brooker, AG 2008 ) o ) ) )
operations during installation of the SeaGen tidal turbine
device, Strangford lough
A review of measurements of underwater man-made noise
491 Nedwell, JR and Edwards, B 2004
carried out by Subacoustech Ltd, 1993 — 2003
492 Nedwell, JR, Edwards, B and 2004 Fish and Marine Mammal Audiograms: A summary of
Turnpenny, AWH available information
Nedwell, JR, Turnpenny,
493 AWH, Lovell, J, Parvin, SJ, 2007 A validation of the dBht as a measure of the behavioural
Workman, R, Spinks, JAL and and auditory effects of underwater noise
Howell, D
Assessment and costs of potential engineering solutions for
Nehls, G, Betke, K,
302 2007 the mitigation of the impacts of underwater noise arising
Eckelmann, S and Ros, M
from the construction of offshore windfarms
494 Neitzel, DA Undated | Developing biological specifications for fish friendly turbines
495 Neumann, F, Brito-Melo, A, 2007 Pico OWC recovery project: recent activities and
Didier, E and Sarmento, A performance data
Licensing and environmental issues of wave ener
496 Neumann, F, Tedd, J, Prado, 2006 g . ay
M, Russell, |, Patricio, S and la projects
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Regina, V
The impact of dredging works in coastal waters: A review of
Newell, R., Seiderer, LJ,
743 1998 the sensitivity to disturbance and subsequent recovery of
Hitchcock, DR
biological resources on the sea bed.
Investigation into the potential impact of wind farms on
497 NFO System Three 2002
tourism in Scotland
498 Nielsen, K and Meyer, NI Undated The Danish Wave Energy Programme
Nietzel, DA, Richmond, MC,
286 Dauble, DD, Mueller, RP, 2000 Laboratory Studies on the Effects of Shear on Fish: Final
Moursund, RA, Abernethy, CS, Report
Guensch, GR, Cada, GF
499 Norman, T, Buisson, R and 2007 COWRIE workshop on the cumulative impact of offshore
Askew, N windfarms on birds
) Environmental impacts and monitoring of marine energy
500 Norris, J and Mueller, M 2005 . .
conversion devices
Update on EMEC activities, resource description, and
858 Norris, JV and Droniou, E 2007
characterisation of wave-induced velocities in a tidal flow.
Near surface sea temperatures in coastal waters of the
501 Norris, SW 2001
North Sea, English Sea and Irish Sea - Volume Il
502 North, FJ 1964 The Evolution of the Bristol Channel
Draft Scoping Report for the Strategic Environmental
995 O’Mahony, T 2009 Assessment of Plans to develop Offshore Renewable
Energy — EPA Submission
) Trade and Shipping on the Irish Sea in the Later Middle
503 O'Neill, T 1989
Ages
504 Ocean Power Delivery 2003 Pelamis machine summary for EMEC environmental review
505 Ocean Power Delivery 2003 Pelamis pre-installation noise review
834 Office of Naval Research 2003 Proposed Wave Energy Tidal Project
APPENDIX 1 — TABLE OF KEY ISSUES AND INPUTS TO
1078 Offshore Energy SEA 2009
THE SEA
1079 Offshore Energy SEA 2009 APPENDIX 2 — SEA WORKSHOPS
1080 Offshore Energy SEA 2009 A3a.1 PLANKTON
1081 Offshore Energy SEA 2009 A3a.2 BENTHOS
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1082 Offshore Energy SEA 2009 A3a.3 CEPHALOPODS
1083 Offshore Energy SEA 2009 A3a.4 FISH AND SHELLFISH
1084 Offshore Energy SEA 2009 A3a.5 MARINE REPTILES
1085 Offshore Energy SEA 2009 A3a.6 BIRDS
1086 Offshore Energy SEA 2009 A3a.7 MARINE AND OTHER MAMMALS
APPENDIX 3b - GEOLOGY, SUBSTRATES & COASTAL
1087 Offshore Energy SEA 2009
GEOMORPHOLOGY
1088 Offshore Energy SEA 2009 APPENDIX 3c — LANDSCAPE/SEASCAPE
1089 Offshore Energy SEA 2009 APPENDIX 3d - WATER ENVIRONMENT
1090 Offshore Energy SEA 2009 APPENDIX 3E — AIR QUALITY
1091 Offshore Energy SEA 2009 APPENDIX 3f - CLIMATE AND METEOROLOGY
1092 Offshore Energy SEA 2009 APPENDIX 3G - POPULATION AND HUMAN HEALTH
APPENDIX 3h — OTHER USERS AND MATERIAL
1093 Offshore Energy SEA 2009 ASSETS (INFRASTRUCTURE, OTHER NATURAL
RESOURCES)
1094 Offshore Energy SEA 2009 APPENDIX 3i - CULTURAL HERITAGE
APPENDIX A3j — CONSERVATION OF SITES AND
1095 Offshore Energy SEA 2009
SPECIES
APPENDIX 4 — OTHER POTENTIALLY RELEVANT
1096 Offshore Energy SEA 2009
INITIATIVES
1097 Offshore Energy SEA 2009 APPENDIX 5 - REGULATORY CONTROLS
882 Offshore Site Investigation and | 2004/200 Guidance Notes On Site Investigations For Offshore
Geotechnics Group (OSIG) 5 Renewable Energy Projects
Gaining Clarity On Regulatory Policies & Commercial
) ) Strategies For Enabling The Development Of The Offshore
1103 Offshore Wind Supply Chain 2010 i . . )
Wind Supply Chain Dedicated To Helping The Offshore
Industry Deliver Projects To Budget, Quickly & Efficiently
Scoping for SEA on Plans to Develop Offshore Renewable
987 O'Flynn, T 2009
Energy - Letter
Scoping for SEA on Plans to Develop Offshore Renewable
991 O'Flynn, T 2009
Energy - Letter Dated 1st Nov 2009
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. Wave energy conversion and the marine environment,
774 Oiver Langhamer 2009
Colonization Patterns and Habitat Dynamics
Olivia Langhamer; Dan o o
Artificial reef effect and fouling impacts on offshore wave
792 Wilhelmsson and Jens 2009
power foundations and buoys — a pilot study
Engstromc
Potential applications for flettner rotors and turbosails in
506 Oreada 2005
tidal stream turbines
1113 Oregon Wave Energy Trust 2009 Oregon Wave Energy Trust Projects
507 Orme, JAC and Masters, | 2004 Design and testing of a direct drive tidal stream generator
Analysis and comparison of support structure concepts for
508 Orme, JAC and Masters, | Undated
tidal stream turbines
509 Orme, JAC, Masters, | and 2001 Investigation of the effect of biofouling on the efficiency of
Griffiths, RT marine current turbines
Problems and benefits associated with the development of
510 OSPAR Commission 2004
offshore wind farms
An overview of the environmental impact of non-wind
511 OSPAR Commission 2006
renewable energy systems in the marine environment
Draft Assessment of the Environmental Impact of Offshore
512 OSPAR Commission 2008
Wind Farms
Facilitating Planning For Renewable Energy in Wales:
513 Ove Arup and Partners 2005 Meeting the Target. Review of Final Report - Research
Contracts 105/2002 and 269/2003
Guidance for the assessment of cumulative impact on the
514 Oxford Archaeology 2007 . )
historic environment from offshore renewable energy
ENVIRONMENTAL STUDIES PROGRAM: ONGOING
STUDIES - Potential for Interactions between Endangered
1102 Pandion Systems, Inc 2009 ) ) ) ] ) . )
and Candidate Bird Species with Wind Facility Operations
on the Atlantic OCS
515 Parkin, P, Payne, G, Salter, S 2002 Design and Construction of a Dynamometer for a Free-
and Taylor, J Floating Sloped-Buoy Wave Energy Device
864 Parsons Brinckerhoff Ltd 2008 Analysis of Options for Tidal Power Development in the
Severn Estuary - Interim Options Analysis Report Volume 2
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- Appendices B & C
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
956 Parsons Brinckerhoff Ltd 2008
Terrestrial and Freshwater Ecology
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
957 Parsons Brinckerhoff Ltd 2008
Society and Economy
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
958 Parsons Brinckerhoff Ltd 2008
Resources & Waste
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
959 Parsons Brinckerhoff Ltd 2008
Other Sea Uses
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
960 Parsons Brinckerhoff Ltd 2008
ORNITHOLOGY
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
961 Parsons Brinckerhoff Ltd 2008
Navigation
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
962 Parsons Brinckerhoff Ltd 2008
Migratory & Estuarine Fish
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
963 Parsons Brinckerhoff Ltd 2008
Marine Ecology
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
964 Parsons Brinckerhoff Ltd 2008
Marine and Estuarine Water Quality
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
965 Parsons Brinckerhoff Ltd 2008
Landscape and Seascape
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
966 Parsons Brinckerhoff Ltd 2008
Hydraulics and Geomorphology
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
967 Parsons Brinckerhoff Ltd 2008
HISTORIC ENVIRONMENT
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
968 Parsons Brinckerhoff Ltd 2008
Freshwater Environment and Associated Interfaces
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
969 Parsons Brinckerhoff Ltd 2008
FLOOD RISK AND LAND DRAINAGE
SEVERN TIDAL POWER - SCOPING TOPIC PAPER
970 Parsons Brinckerhoff Ltd 2008
Carbon footprinting
SEVERN TIDAL POWER Habitats Regulations
973 Parsons Brinckerhoff Ltd 2008
Assessment: Stage 1 - Preliminary Screening Report
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SEVERN ESTUARY TIDAL POWER - SCOPING TOPIC
977 Parsons Brinckerhoff Ltd 2008
PAPER Noise and Vibration
Parsons Brinckerhoff Ltd in DEVELOPMENT IN THE SEVERN ESTUARY - INTERIM
982 association with Black & 2008 OPTIONS ANALYSIS REPORT VOLUME 2 -
Veatch Ltd APPENDICES B & C
Parsons Brinckerhoff Ltd in Analysis of options for tidal power deviopment in the severn
983 association with Black & 2008 estuary - Interim OptionsAnalysis Report, Volume 2 -
Veatch Ltd Appendices B & C
Parsons Brinckerhoff Ltd in ) ) ) )
Analysis of options for tidal power deviopment in the severn
984 association with Black & 2008 ) ) )
estuary - Interim OptionsAnalysis Report, Volume 1
Veatch Ltd
The conservation of British cetaceans: A review of the
Parsons, ECM, Clark, J, Ross,
516 Undated threats and protection afforded to whales, dolphins and
A and Simmonds, MP
porpoises in UK waters
A brief review of mitigation strategies for reducing the
517 Parvin, SJ and Nedwell, JR 2005 impact of piling noise during construction of the Greater
Gabbard wind farm
518 Parvin, SJ and Nedwell, JR 2006 Underwater noise and offshore wind farms
605 Parvin, SJ, Harland, E and 2007 The Target Strength of marine mammals, and estimated
Nedwell, JR performance of Active Acoustic Monitoring systems
606 Parvin, SJ, Nedwell, JR and 2007 Lethal and physical injury of marine mammals, and
Harland, E requirements for Passive Acoustic Monitoring
Underwater noise impact modelling in support of the
Parvin, SJ, Nedwell, JR and
775 2006 London Array, Greater Gabbard and Thanet offshore wind
Workman, R
farm developments.
CONFIDENTIAL: Assessment of tidal current turbine noise
Parvin, SJ, Workman, R,
519 2005 at the Lynmouth site and predicted impact of underwater
Bourke, P and Nedwell, JR
noise at Strangford Lough
Patricio, S, Soares, C and
879 2009 Underwater Noise Modelling of Wave Energy Devices
Sarmento, A
520 Pawson, MG, Pickett, GD and 2002 The coastal fisheries of England and Wales, Part 4: A
Walker, P review of their status 1999-2001
501 Pawson, MG, Tingley, D, 2007 EU Contract FISH/2004/011 on 'Sport Fisheries (or Marine
Padda, G and Glenn, H Recreational Fisheries) in the EU
Technical appraisal of the CETO wave power generation
522 PB Power Undated devi
evices

Marine Renewable Energy Strategic Framework

Welsh Assembly Government 201 |



Stage 3 Technical Addendum

ID Author Date Title
Summary Report, Powering the Nation, A review of the
920 PB Power 2006
costs of generating electricity
523 Pembrokeshire Coastal Forum | Ongoing Coastal Recreation GIS database
The use of Welsh coastal habitats as calving and nursery
524 Penrose, R and Pierpoint, C 1999 )
grounds for the Harbour porpoise (Phocoena phocoena)
Marine Mammal and Marine Turtle Strandings (Welsh
525 Penrose, RS 2007
Coast) Annual Report 2006
526 Percival, SM 2001 Assessment of the effects of offshore wind farms on birds
Investigation of birds during the operational phase of the
527 Petersen, IK 2004
Nysted offshore wind farm
Petroleum Exploration Society
528 2007 Structural Framework of the North Sea and Atlantic Margin
of Great Britain
Waterfowl and offshore wind farms. A study in southern
529 Pettersson, J 2003 Kalmar Sound, Sweden. Spring and autumn migrations
1999-2003
) ) Harbour porpoise distribution in the coastal waters of SW
531 Pierpoint, C 2001
Wales
Harbour porpoise (Phocoena phocoena) foraging strate
532 Pierpoint, C Undated ) PorP ( p ) ) 9ing %
at a high-energy near-shore site in south-west Wales, UK
Cetacean site use and boat traffic on the Ceredgion Marine
533 Pierpoint, C and Allan, L 2000 )
Heritage Coast, West Wales 1994-99
Cetacean site use and boat traffic at New Quay on the
534 Pierpoint, C and Allan, L 2001
Ceredigion Marine Heritage Coast, West Wales 2000
. . Bottlenose dolphins and boat traffic on the Ceredigion
535 Pierpoint, C and Allan, L 2004 . )
Marine Heritage Coast, West Wales, 2002 and 2003
) ) Bottlenose dolphins and boat traffic on the Ceredigion
536 Pierpoint, C and Allan, L 2006
Coast, West Wales, 2004 and 2005
Pre-construction monitoring of harbour porpoises at
537 Pierpoint, CJL 2005 Scarweather Sands offshore wind farm, SW Wales — first
interim report
Pre-construction monitoring of harbour porpoise at
538 Pierpoint, CJL 2007 Scarweather Sands offshore wind farm, SW Wales —
Annual Report 2005-06
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Field trials of the POD — an acoustic data logger — to
Pierpoint, CJL, Baines, M and ) ] o
539 Earl. S 1999 monitor harbour porpoise activity in Newport Bay,
arl,
Pembrokeshire

Comparison of Blade-Strike Modelling Results with
902 Ploskey, GR and Carlson, TJ 2004 )
Emperical Data

540 PML Applications Ltd Undated SEA 8 Technical Report - Hydrography
541 PML Applications Ltd Undated Synthesis of Information on the Benthos of Area SEA 8
542 PMSS 2007 Wave Dragon Pre-Commercial Wave Energy Device

Pile Driving Noise Attenuation Measures Technical Report

828 PND Engineering 2005
Final, Project 21132

Project in Impacts of large scale kinetic power extraction from time-

543 Polagye, B ) )
progress unsteady tidal estuaries
System level design, performance, cost and economic
544 Polagye, B and Previsic, M 2006 assessment - Tacoma Narrows Washington tidal in-stream
power plant
Screening for Biofouling and Corrosion of Tidal Energy
915 Polagye, B and Thomson, J 2010 Device Materials: In-situ results for Admiralty Inlet, Puget
Sound, Washington
Polagye, B, Kawase and In-stream tidal energy potential of Puget Sound,
852 2009
Malte, P Washington
An analysis of ESAS seabird surveys in UK waters to
545 Pollock, C and Barton, C 2006 L .
highlight gaps in coverage
546 Poole, J 2007 North Wales Tidal Lagoon

Popper, A R; Carlson, T J;
760 Hawkins, A D; Southall B A 2006
and Gentry, RL

Interim Criteria for Injury of Fish Exposed to Pile Driving

Operations: A White Paper

Fish fauna of the Severn Estuary. Are there long-term
Potter, IC, Bird, DJ, Claridge,

547 PN, Clarke, KR, Hyndes, GA 2001
and Newton, LC

changes in abundance and species composition and are
the recruitment patterns of the main marine species

correlated?

548 Potts, GW and Swaby, SE 1993 Marine and Estuarine fish of Wales

Marine and estuarine fishes of Wales : Review of the
549 Potts, GW and Swaby, SE 1994 monitoring programme for Wales with an analysis of the
1993/94 results
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Marine and estuarine fishes of Wales : review of the
550 Potts, GW and Swaby, SE Undated monitoring programmes for Wales 1994 to 1998; and
update 1998-1999

Marine and estuarine fishes of Wales : update of the

551 Potts, GW and Swaby, SE Undated o
monitoring programme for Wales (1999-2000)
552 Poupart, GJ 2003 Wind farms impact on radar aviation interests - final report
An assessment of the impact of the proposed Gwynt y Mor
553 Poupart, GJ 2005 offshore wind farm on marine radio navigation and
communication systems
Correspondence from Pushing Offshore Wind Energy
750 POWER 2006 ] )
Regions (POWER) to the Energy Review Team
554 Previsic, M 2004 Offshore wave energy conversion devices
California wave power demonstration project: Bridging the
o gap between the completed Phase 1 project definition
555 Previsic, M and Bedard, R 2007
study and the next phase - phase 2 detailed design and
permitting
556 Previsic, M, Siddiqui, O and 2004 Economic Assessment Methodology for Offshore Wave
Bedard, R Power Plants

Severn Estuary Tidal Power Financing and Ownership
] Options, Report on the financing and ownership options for
976 PricewaterhouseCoopers LLP 2008 ) ) )
developing a project to generate tidal power from the

Severn Estuary

Project in | Baseline noise assessments against which noise levels of

557 Project in progress
progress when devices are operational can be assessed
o Project in Baseline wildlife observations underway against which
558 Project in progress ) )
progress change can be assessed when devices are in the water
Project in EMEC has a joint project with SMRU to develop sonar
559 Project in progress ) ) ) o )
progress | devices to monitor potential collisions and possible damage
Profect | Funding for an ROV project to characterise the benthos in
roject in
560 Project in progress ) the site and cable route against which change can be
progress
assessed
o Project in Understand that a project investigating models to predict
561 Project in progress ) )
progress effects on seabed and coastal processes is active
Project in | Understand that a study on cable techniques and effects for
562 Project in progress

progress offshore wind farms is active
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Project in | Understand that there is a RAG project to tag seals during
563 Project in progress
progress and post wind farm construction
o Undertaking studies to determine shipping in the area to
Project in
564 Project in progress provide advice to developers and to enable them to
progress
address device specific safety issues
Project in Use of GPS location tags to monitor seal interactions with
565 Project in progress
progress tidal stream turbine
Aerial surveys of birds in strategic wind farm areas 2005-
566 Project in progress Undated
2006
Aerial surveys of birds in strategic wind farm areas 2006-
567 Project in progress Undated
2007
568 Project in progress Undated Aerial surveys of birds in SW region 2006-2007
569 Project in progress Undated Energetic costs of barrier effects on birds
570 Project in progress Undated Fishing in and around offshore wind farms
o Review of cabling techniques and effects applicable to the
571 Project in progress 2008 ) )
offshore wind farm industry
o Review of reef effects of offshore windfarm structures and
572 Project in progress Undated . o
potential for enhancement and mitigation
Project Management Support ) ) ]
926 ) 2006 Wales Marine Energy Site Selection
Services (PMSS)
Radar studies of bird migration volume, timing, altitude and
573 Proposal Proposal o
spatial distribution
Behavioural responses of red-throated divers and common
574 Proposal Undated ) ) )
scoter to windfarm construction and operation
575 Proposal Undated Seabed communities in areas of strong tidal streams
Use of sonar imaging to monitor seal (and other large
576 Proposal Undated
animal) interactions with tidal stream turbine
577 Puget Sound Tidal Power LLC 2007 Tacoma Narrow Tidal Power Feasibility Study
578 Pullen-Appleby, J 2005 English Sea Power c. 871 to 1100
579 QinetiQ Ltd 2004 Cycloidal tidal power generation - phase 1
Quest Underwater Services Kentish Flats Offshore Windfarm, Post Construction Debris
925 Undated
Ltd Survey Diving Confirmation

Marine Renewable Energy Strategic Framework

Welsh Assembly Government 201 |

139



Stage 3 Technical Addendum

ID Author Date Title
Severn tidal power:predicted effects of proposed tidal
580 Radford, PJ, Young, KME 1981 power schemes upon the Severn estuary ecosystem,
Volume 1, Water quality, Volume, 2, Ecosystem effects.
Ramanathan, T and Coombes,
978 A 2008 Severn Barrage Railway Infrastructure Feasilibity Study
Effects of Pile Driving Sounds on Auditory and Non-
863 Rasser, M 2008
Auditory Tissues of Fish
On advanced mitigating techniques to remove the effects of
581 Raytheon Canada Ltd 2006 wind turbines and wind farms on the Raytheon ASR-
10/23SS radars
Project in | Research route map for the environmental sustainability of
582 Reade, L
progress marine renewable energy
Subtidal sediment biotopes in Red Wharf and Conwy Bays,
583 Rees, EIS 2004 North Wales: A review of their composition, distribution and
ecology
584 Reid, JB, Evans, PGH and 2003 Atlas of Cetacean Distribution in north-west European
Northridge, SP waters
The Marine Bill: consultation response from the
585 Renewables Advisory Board 2006
Renewables Advisory Board
Research and Library
919 Services, Northern Ireland 2009 Marine Energy Research Paper 52/09
Assembly
High Resolution Video Survey of Seabirds and Mammals in
208 Rhys Hexter HiDef Aerial 2009 the Moray Firth, Hastings, West Isle of Wight and Bristol
Surveying Ltd Channel Areas in Periods 5, 6 and 7 2009 — Technical
Report —
Equitable Testing and Evaluation of Marine Energy
Extraction Devices in terms of Performance, Cost and
Ricci, P, Lopez, J and Villate, )
1009 n 2009 Environmental Impact Grant agreement number: 213380
Deliverable D7.1 Summary of Attributes of Cost Models
used by different Stakeholders
Equitable Testing and Evaluation of Marine Energy
Ricci, P, Lopez, J, Plaza, J, Extraction Devices in terms of Performance, Cost and
1001 Scuotto, M, Villate, JL, Myers, 2009 Environmental Impact Grant agreement number: 213380,
L, Dhédin, JF and Retzler, C Deliverable D5.1 Guidance protocols on choosing of
electrical connection configurations - DRAFT
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Ricci, P, Villate, JL, Scuotto,
M, Zubiate, L, Davey, T, Equitable Testing and Evaluation of Marine Energy
Smith, GH, Smith, H, Huertas- Extraction Devices in terms of Performance, Cost and
1004 Olivares, C, Neumann, F, 2009 Environmental Impact Grant agreement number: 213380
Stallard, T, Bittencourt Deliverable D1.2 Recommendations from other sectors
Ferreira, C, Flinn, J and DRAFT
Sorensen, HC
Ricci, P, Villate, JL, Scuotto,
M, Zubiate, L, Davey, T, ) . . .
) ) Equitable Testing and Evaluation of Marine Energy
Smith, GH, Smith, H, Huertas-
Extraction Devices in terms of Performance, Cost and
Olivares, C, Neumann, F,
1006 2009 Environmental Impact Grant agreement number: 213380 -
Stallard, T, Bittencourt
Deliverable D1.1 Global analysis of pre-normative research
Ferreira, C, Flinn, J, Boehme,
activities for marine energy
T, Grant, A, Johnstone, C,
Retzler, C and Sorensen, HC
Ricci, P, Villate, JL, Scuotto,
M, Zubiate, L, Davey, T, ) . . .
) ) Equitable Testing and Evaluation of Marine Energy
Smith, GH, Smith, H, Huertas-
Extraction Devices in terms of Performance, Cost and
Olivares, C, Neumann, F,
1003 2008 Environmental Impact Grant agreement number: 213380
Stallard, T, Bittencourt
Deliverable D1.1 Global analysis of pre-normative research
Ferreira, C, Flinn, J, Boehme,
activities for marine energy DRAFT
T, Grant, A, Johnstone, C,
Retzler, C and Sorensen, HC
530 Ricci, R, Saulnier, J-B and de 2007 Point-absorber arrays: a configuration study off the
O. Falcao, OF Portuguese West-Coast
850 Riddoch, L 2009 Sonar and seals: spotting the problem
Robert Gordon University and
586 Centre for Environmental 2002 Scoping study for an environmental impact field programme
Engineering and Sustainable in tidal current energy
Energy
587 Robinson, D 2005 Gwynt y Mér Offshore Wind Farm Coastal Process Study
The Development of Marine Based Wind Energy
761 Rodmell, DP and Johnson, ML | Undated Generation and Inshore Fisheries in UK Waters: Are They
Compatible?
A review of closed areas in the United Kingdom Exclusive
588 Rogers, SI 1997 )
Economic Zone
) Bristol Channel marine Aggregates; Resources and
589 Royal Haskoning 1996 . )
Constraints research Project
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Greater Wash Round 2 Offshore Wind Farms: Cumulative
590 Royal HAskoning 2004

Effects Scoping Report
591 Royal Haskoning 2004 Strangford Lough Marine Current Turbine
592 Royal Haskoning 2005 Thanet Offshore Wind Farm
Potential impact of propsoed Seagen marine current
593 Royal Haskoning Undated turbine on Strangford Lough European protected features,
sub-features and sub-feature attributes

Environmental Statement Non Technical Summary London

594 RPS 2005
Array Ltd
Walney offshore windfarm ornithological impact
595 RPS 2006
assessment
) Tidal energy turbine - Strangford Narrows Hydraulic model
596 RPS Kirk McClure Morton 2005
studies

597 RSK Environment 2002 Barrow Offshore Windfarm
598 RSK Environment 2003 Shell Flat Offshore Wind Farm

The Development Of Boundary Selection Criteria For The
599 RSPB 2000 Extension Of Breeding Seabird Special Protection Areas

Into The Marine Environment

A response by the Royal Society for the Protection of Birds

to the Sustainable Development Commissions report

600 RSPB 2008
"Turning the Tide - Tidal Power in the UK' supporting
construction of a sustainable Severn Barrage
601 RWE Group 2005 Gwynt y Mor Offshore Windfarm: Environmental Statement
Identifying Recreational Cruising Routes, Sailing and
602 RYA 2005
Racing Areas within the SEA 6 Area
Identifying Recreational Cruising Routes, Sailing and
603 RYA Undated
Racing Areas within the SEA 8 Area
604 RYA and the Cruising 2004 Sharing the wind: Recreational boating in the offshore wind
Association farm strategic areas

Sacau, M, Pierce, GJ,
607 Stowasser, G, Wang, J and 2005 An overview of cephalopods relevant to the SEA 6 area
Santos, MB
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608 SAHFOS Undated The Plankton Ecology of the SEA 8 Area
San Pedro Bay, Ltd., Vestas Los Angeles Harbour Wind Power Plant, San Pedro
609 Wind Technology A/S and 1992 Breakwater, San Pedro Bay. Research Report - avifaunal
Energy Research Consultants impact
Sarmento, A, Brito-Melo, A Results from sea trials in the OWC European wave energy
610 Undated
and Neumann, F plant at Pico, Azores
Sarmento, AJNA, Neumann, F
611 2004 Non-technical barriers to large scale wave energy utilisation
and Brito-Melo, A
Schulting, RJ, Trinkaus, E, ) o )
) A Mid-Upper Palaeolithic human humerus from Eel Point,
612 Higham, T, Hedges, R, 2005
South Wales, UK
Richards, M, and Cardy, B
Proceedings of the Hydrokinetic and Wave Energy
613 Schwartz, SS 2006 Technologies Technical and Environmental Issues
Workshop. Washington, DC. October 26-28, 2005
614 Schweitzer, H 2007 The ‘Drogheda Boat
615 Scope in development Undated Seascape baseline
616 Scope in development Undated Effectiveness of visual limits used in R2
] Further aerial bird surveys of offshore areas of potential
617 Scope in development Undated .
renewable energy interest
A review of possible marine renewable energy development
618 Scott Wilson and Downie, A.J 2003 projects and their natural heritage impacts from a Scottish
perspective
619 Scott, BE 2007 A Renewable Engineers Essential Guide to Marine Ecology
942 Scott, KN 2004 International Regulation of Underwater Noise
620 Scottish Enterprise 2005 Marine Renewable (Wave and Tidal) Opportunity Review
621 Seasearch Undated Entrances of Milford Haven
2007/200 )
885 Seasearch 8 South Cardigan Bay Seasearch Summary Report
985 Secretary of State for Energy 2009 Written Ministerial Statement, Severn Tidal Power
& Climate Change Feasibility Study
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Energy Facilities Siting Board In the Matter of the Petition
of Cape Wind ) Associates, LLC and Commonwealth )
1118 Sedor, MK 2005 Electric Company, d/b/a NSTAR Electric ) EFSB 02-2 for
Approval to Construct Two 115 kV ) Electric Transmission
Lines ) FINAL DECISION

923 Seeley, B, Parr, J, Evans, J, 2008 Establishing best practice for the documentation and
Lear, D dissemination of marine biological data
62 Seller, B, Bruce, T and Project in Modelling Marine Energy Converters: Tank Testing and
Wallace, R progress Numerical Simulation
Annex 2: Severn Tidal Power: Strategic Environmental
951 Severn Tidal Power 2001
Assessment Scoping Report
Severn Tidal Power Phase One Consultation - Government
971 Severn Tidal Power Undated
Response
972 Severn Tidal Power Undated Severn Tidal Power Phase One Consultation
An environmental appraisal of tidal power stations:with
623 Shaw, TL 1980
particular reference to the Severn barrage
Shepherd, B, Weir, C, Underwater noise impact on marine mammals and fish
624 Golightley, C, Holy, T and 2006 during pile driving of proposed Round 2 offshore wind
Gricks, N farms in the Thames Estuary

ENVIRONMENTAL STUDIES PROGRAM: ONGOING
1099 Shroeder, D 2009 STUDIES :Effects of EMF from Transmission Lines on

Elasmobranchs and Other Marine Species

203 Side, J, Want, A, Beharie, B Undated WS10: Predicting and measuring the effects on a wave
ndate
and Bell, M exposed shore of energy removal — the first year

Equitable Testing and Evaluation of Marine Energy
) Extraction Devices in terms of Performance, Cost and
Simas, T, Moura, A, Batty, R, )
1008 ) 2009 Environmental Impact Grant agreement number: 213380
Thompson, D and Norris, J
Deliverable D6.3.1 Deliverable D6.3.1 Uncertainties

regarding environmental impacts. A draft. DRAFT

) Equitable Testing and Evaluation of Marine Energy
Simas, T, Moura, A, Batty, R,

Vernont, G, Paillard, M,
1007 2009 Environmental Impact Grant agreement number: 213380
Abonnel, C, Thompson, D and

Extraction Devices in terms of Performance, Cost and

Norris. J Deliverable D6.1.1 Existing legislation, perspectives and
orris,
evolution of other similar technologies DRAFT
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Simmonds, M, Dolman, S and
941 2004 Oceans of Noise
Weilgart, L
Sims, DW, Southall, EJ,
625 2005 Basking shark population assessment
Metcalfe, JD and Pawson, MG
Sims, DW, Southall, EJ,
Seasonal movements and behaviour of basking sharks
626 Richardson, AJ, Reid, PC, 2003
from archival tagging: no evidence of winter hibernation
Metcalfe, JD
Environmental Impact Assessment Marine Mammals in the
627 Skov, H 2006
NW3 Area, Irish Sea
Detailed wave climate modelling off the north Cornwall
628 Smith, H and Millar, DL 2005
coast
629 Smith, HCM, Millar, DL and 2007 Generalisation of wave farm impact assessment on inshore
Reeve, DE wave climate
The Deep Geology of Central England: the prospectivity of
630 Smith, NJP 1987 P 9 9 prosp y
the Palaeozoic Rocks
Technical Report TR_006 Technical report produced for
Strategic Environmental Assessment — SEA2
931 SMRU 2001
BACKGROUND INFORMATION ON MARINE MAMMALS
RELEVANT TO SEA2
Marine Renewable Energy and the Natural Heritage: An
631 SNH 2004 ) )
overview and policy statement
632 Soerensen, HC, Hansen, LK 2003 European Thematic Network on Wave Energy:
and Hansen, R Environmental Impact
Soerensen, HC, Hansen, R,
Friis-Madsen, E, Panhauser,
W, Mackie, G, Hansen, HH,
Frigaard, P, Hald, T, Knapp, )
633 Undated The wave dragon - now ready for test in real sea
W, Keller, J, Holmen, E,
Holmes, B, Thomas, G,
Rasmussen, P and
Krogsgaard
634 Solandt, J-L 2007 Outer Bristol Channel Megafaunal Surveys
867 Solberg, T, Hjertager, BH and 2006 CFD Modelling of Scour Around Offshore Wind Turbines in
Bove, S Areas with Strong Currents
635 Solomon, DJ 1988 Fish passage through tidal energy barrages
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Sorensen, HC, Hansen, LK,
636 Hansen, R and Hammarlund, 2003
K

Thematic Network Wave Energy: Social, planning and

environmental impact

Southall, B., Berkson, J.,
Bowen, D., Brake, R., Eckman,
J., Field, J., Gisiner, R.,

776 2009 agencies. Interagency Task Force on Anthropogenic Sound
Gregerson, S., Lang, W.,

Addressing the Effects of Human-Generated Sound on

Marine Life: An Integrated Research Plan for U.S. federal

and the Marine Environment of the Joint Subcommittee on
Lewandoski, J., Wilson, J., and

] Ocean Science and Technology. Washington, DC
Winokur, R.

Southall, EJ, Sims, DW,

Metcalfe, JD, Doyle, JI, Spatial distribution patterns of basking sharks on the
637 Fanshawe, S, Lacey, C, 2005 European shelf: preliminary comparison of satellite-tag
Shrimpton, J, Solandt, J-L and geolocation, survey and public sightings data
Speedie, CD
839 Speakman, J, Gray, H and 2009 University of Aberdeen report on effects of offshore wind
Furness, L farms on the energy demands on seabirds

Scientific advice on matters related to the management of
638 Special Committee on Seals 2004 ]
seal populations: 2004

A Marine Spatial Plan for the Shetland Islands, Part Two

Marine Atlas Consultative Draft

881 SSMEI 2008

Still, D, Little, B, Lawrence, SG
639 1994 The Birds of Blythe Harbour
and Carver, H

845 Stokes, A, Cockrell, K, Wilson, 2010 Mitigation of Underwater Pile Driving Noise During Offshore
J, Davis, D, Warwick, D Construction: Final Report
The effects of seismic activity on marine mammals in UK
640 Stone, CJ 2003
waters, 1998-2000
Half-year investigation for the project entitled:
641 Stottrup, JG 2002 Investigations on the artificial reef effect on fish from a
marine wind turbine at Horns Reef

Salmon stock monitoring. Part 1; a review of techniques for

salmon stock monitoring in relation to tidal power barrages.
642 Strange, C 1989 Part 2; survey of juvenile salmon population in the R. Wye

in relation to monitoring the effects of a tidal energy
scheme

643 Strategic Marine Services Ltd 2005 Technical Report - Navigation and Shipping

644 Strong, PG, Lerwill, JK, Morris, | Undated Pembrokeshire marine SAC grey seal monitoring 2005
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SR and Stringell, TB
Measurement and assessment of underwater noise in the
Project in ) . ) )
645 Subacoustech Strangford Lough during drilling and casing cutting for the
progress
SeaGen device
Assessment of subsea acoustic noise emission and
Project in
646 Subacoustech Ltd vibration from offshore wind turbines and its impact on
progress
marine wildlife
Project in Establishment and Assessment of Laboratory Testing
647 Sun, X and Bryden, |
progress Procedures of Tidal Current Energy Devices
Sustainable Development
648 o 2007 Turning the Tide: Tidal power in the UK
Commission
Scoping for the Strategic Environmental Assessment on
Plans to Develop Offshore Renewable Energy Notice under
988 Sustainable Energy Ireland 2004 Section 11 of the European Communities (Environmental
Assessment of Certain Plans and Programmes)
Regulations 2004, S.I. No. 435 of 2004
Assessment of Performance of Tidal Energy Conversion
1127 Swift, R 2009
Systems
Rave Research at Alpha Ventus, The Research Initiative at
927 Tambke, J and Lange, B 2008
the first German Offshore Wind Farm
649 Tarrant, VE 2000 The U-boat offensive 1914-1945
945 Tasker, ML, Karwatowski, J, 1998 Proceedings of the Seismic and Marine Mammals
Evans, PGH and Thompson, D Workshop London 23-25 June 1998
. Estimating wave energy in Scottish waters from hindcast
650 Taylor, JRM and Motion, A 2005
data
The Severn Barrage - Definition study for a new appraisal
651 Taylor, S 2002
of the project
Effect on seals at Rodsand seal sanctuary from the
Teilmann, J, Carstensen, J,
652 2004 construction of Nysted offshore wind farm based on aerial
Dietz, R and Edren, S
surveys
653 Teilmann, J, Carstensen, J, 2005 Aerial monitoring of seals during construciton and operation
Dietz, R and Edren, S of Nysted offshore wind farm
654 Teilmann, J, Tougaard, J and 2006 Summary on harbour porpoise monitoring 1999-2006
Carstensen, J around Nysted and Horns Rev offshore wind farms
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Development, installation and testing of a large scale tidal
655 Thake, J 2005
current turbine
1119 The Crown Estate Undated Offshore Wind - Round 3 Zones - lteration Ill Map
656 The Engineering Business Ltd 2003 Stingray tidal stream energy device - Phase 2

) ) ) Technical and economic feasibility of a frond type wave
657 The Engineering Business Ltd 2003
power generator

658 The Engineering Business Ltd 2005 EB Frond Wave Energy Converter

659 The Engineering Business Ltd 2005 Stingray Tidal stream energy device - Phase 3

Research and Development of a 150kW tidal stream
660 The Engineering Business Ltd 2001(?)
generator

Proposal for a management plan of harbour porpoise near

661 The Sea Trust Undated
Strumble Head near Fishguard
662 The University of St Andrews Undated SEA 8 Marine Mammals - draft not yet produced
) Proposed Torr Head Tidal Scheme, Environmental Scoping
874 Thetis Energy Ltd 2009
Report
The geographic distribution of cetaceans observed from the
663 Thomas, D Undated
Fishguard-Rosslare passenger ferry
664 Thomsen, F, Ludermann, K, 2006 Effects of offshore wind farm noise on marine mammals
Kafemann, R and Piper, W and fish

Thomson, S, Elliott, M, Cutts,

) The River Humber (Upper Bucim Tidal Stream Generator)
795 N, Travers, S, Hardisty, J and 2007

Order Environmental Statement Final Draft

Nimmo, H
665 Thorpe, TW 2001 The UK market for marine renewables
666 Thuringer, P 2006 Race Rocks Interim Monitoring Report
Summary Report on Environmental Monitoring Related to
667 Thuringer, P and Reidy, R 2006 the Pearson College-Encana-Clean Current Tidal Power
Demonstration Project at Race Rocks Ecological Reserve
. ) Tidal Power Demonstration Project at Race Rocks
668 Thuringer, P and Reidy, R 2006 )
Ecological Reserve
) o DeltaStream Demonstrator Project, Ramsey Sound,
1115 Tidal Energy Limited 2009

Pembrokeshire - Non Technical Summary

669 Tidal Hydraulic Turbines Ltd Undated A brief summary of the pembrokeshire tidal energy project
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Scarweather Sands Offshore Windfarm - Fisheries
670 Titan Environmental Surveys 2005 o
Monitoring August 05

Scarweather Sands Offshore Windfarm - Fisheries
671 Titan Environmental Surveys 2005
Monitoring Spring 06

Scarweather Sands Offshore Windfarm - Fisheries
672 Titan Environmental Surveys 2005 o ]
Monitoring Winter Survey 05

Tocardo BV Tidal Energy and . . ) .
921 2008 Tidal Energy in the Pentland Firth, Pre-Feasibility Report
Pentland Alliance

Profect | Application of a Potential Flow Model to the Hydrodynamic
roject in
673 Topper, M and Bryden, | ) Interaction between a Tidal Turbine, its Wake and the Free-
progress Surface

u

Tougaard, J, Carstensen, J,
674 Teilmann, Hentiksen, OD, 2003
Skov, H and Teilmann, J

Short term effects of the construction of wind turbines on

harbour porpoises at Horns Reef

675 Tougaard, J, Carstensen, J, 2005 Effect of the Nysted offshore wind farm on harbour
Teilmann, J and Bech, NI porpoises

Tougaard, J, Carstensen, J,

676 Wisz, M, Jespersen, M, 2006 Harbour porpoises on Horns Reef: Effects of the Horns
Teilmann, J, Bech, NI and Reef wind farm
Skov, H

Tougaard, J, Tougaard, S,
677 Jensen, RC, Jensen, T, 2006 Harbour seals at Horns Reef before, during and after
Teilmann, J, Adelung, D, construction of Horns Rev offshore wind farm

Liensch, N, Muller, G

Partial Impact Assessment for the Phase One consultation
981 Tricot, A and Marks, D 2008
on the Severn Tidal Power Feasibility Study

] Green Energy Study for British Columbia Phase 2:
678 Triton Consultants Ltd 2002 Mainland
ainlan

o Analysis of Environmental Issues Related to small-scale
Turbak, SC, Reichie, DR and
893 ) Undated Hydroelecttic Development IV: Fish Mortality Resulting
Shriner, TR
From Turbine Passage

679 Turnpenny, AWH and Nedwell, 1994 The effects on marine fish, diving mammals and birds of
JR underwater sound generated by seismic surveys

Turnpenny, AWH, Clough, S,
680 Hanson, KP, Ramsay, R and Undated
McEwan, D

Risk assessment for fish passage through small, low-head

turbines
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Studying Buoy Motion for Wave Power Experiments at the
866 Tyrberg, S 2009 ) )
Lysekil Research Site
681 Tyrell, D and Voisey, C 2004 Geology and sediment processes
682 Tyrell, D and Voisey, C 2004 Oceanography and Hydrography
Wind and Hydropower Technologies Program - Report to
835 U.S Department of Energy 2009 Congress on the Potential Environmental Effects of Marine
and Hydrokinetic Energy Technologies
Hydrokinetic and Wave Energy Technologies Technical
904 U.S Department of Energy 2006
and Environmental Issues Workshop March 24, 2006
Cape Wind Energy Project - Final Environmental Impact
1122 U.S Department of Energy 2007 )
Report Development of Regional Impact
Monitoring of marine mammals in the Cardigan Bay SAC:
683 Ugarte, F and Evans, PGH 2002 i
surveys from May 2003 to April 2005
Impacts of seismic survey activities on whales and other
933 UMWELTBUNDESAMT 2006 ) )
marine biota
United States Army Corpos of ) )
1120 ) Undated Draft EIS/EIR/DRI Section 1.0 Executive Summary
Engineers
Strategic Planning of Water Related Sports and Recreation
684 University of Brighton 2007 )
in Wales
) ) ) Strategic Planning of Water Related Sports and Recreation
685 University of Brighton Undated )
in Wales: Workshop Summary
Statistical basis for seabed benthic monitoring as a tool for
686 University of Hull Undated environmental management in the offshore windfarm
industry
Tapping the Tidal Power Potential of the Eastern Irish Sea -
1011 University of Liverpool 2009
Appendix 1
Tapping the Tidal Power Potential of the Eastern Irish Sea -
1012 University of Liverpool 2009 )
Appendix 2
) ) ) Tapping the Tidal Power Potential of the Eastern Irish Sea -
1013 University of Liverpool 2009 )
Appendix 3
) ) ) Tapping the Tidal Power Potential of the Eastern Irish Sea -
1014 University of Liverpool 2009 )
Appendix 4
687 University of Newcastle 2002 Visual assessment of windfarms: best practice
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. . Tidal-current Energy Device Development and Evaluation
953 University of Southampton 2008
Protocol URN 08/1317
) Programmatic Environmental Impact Statement for
US Department of the Interior ) ]
688 ) ) 2007 Alternative Energy Development and Production and
Minerals Management Service
Alternate use of Facilities on the Outer Continental Shelf
An ancient seascape: the social context of seafaring in the
689 Van de Noort, R 2003
early Bronze Age
van der Tempel, J, Zaaijer, MB ) . )
690 Undated | The effects of scour on the design of offshore wind turbines
and Subroto, H
Vella, G, Rushforth, I, Mason,
200 E, Hough, A, England, R, 2001 Assessment of the effects of noise and vibration from
Styles, P, Holt, T and Thorne, offshore wind farms on marine wildlife
P
Fish- Aggregating Devices (FADS) As a Tool to Enhance
Venkatasami, A and Sheik
773 Undated Production of Artisanal Fishermen Problems and
Mamode, A
Perspectives
) Wave climate investigation for an array of wave power
763 Venugopal, V and Smith, GH 2007 )
devices
) Wave climate investigation for an array of wave power
701 Venugopal, V. and Smith, G.H 2007 )
devices
Initial consultation document for the Roosevelt Island tidal
702 Verdant Power 2003
energy project
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As part of Phase |l of the RITE Project, Verdant Power has
installed a field of six Free Flow™ Turbines: five turbines
with 35kW nameplate generators each (a total of 175kW),

and one turbine equipped with a dynamometer. A key
purpose of this second-phase installation is to evaluate and
monitor the turbines and overall Kinetic Hydropower
System from a variety of environmental perspectives.
These analyses will include an assessment of any potential
impact the technology may have on aquatic life.
To monitor fish movement in and around the test turbine
field, Verdant Power and its environmental consultants

203 Verdant Power 2007 have deployed a large-scale array of 24 split-beam

hydroacoustic transducers, as well as a high-frequency

DIDSON unit that will monitor the area 24/7 for 18 months,

beginning in December of 2006. This system is
unprecedented in terms of its comprehensive and
continuous nature of underwater monitoring.
Customized software detects, distinguishes, gauges,
counts and tracks any events of fish passing near the
turbine array or in close proximity to the rotors. In addition
to this fixed monitoring of fish, on-vessel mobile
hydroacoustic fish monitoring has also been conducted
during the test phase. A characterization and analysis of

the river’s benthic habitat is also being conducted.

Pilot Licence Application, Roosevelt Island Tidal Energy
Project Ferc No: 12611 Volume 2 of 3 Part 1 of 3

1017 Verdant Power 2008

Pilot Licence Application, Roosevelt Island Tidal Energy
Project Ferc No: 12611 Volume 1 of 3

1018 Verdant Power 2008

Pilot Licence Application - Roosevelt Island Tidal Energy
1074 Verdant Power 2008 Project FERC No: 12611 Draft Exhibit E Environmental
Report, Volume 2 of 3 Part 2 of 3

Pilot Licence Application - Roosevelt Island Tidal Energy
1075 Verdant Power 2009 Project FERC No: 12611 Draft Exhibit E Environmental
Report, Volume 2 of 3 Part 3 of 3

Project No: 12611 - 003 New York Roosevelt Island Tidal
1076 Verdant Power 2009 Energy Project Dated March 2009 Request for Additional

Information on Draft Pilot Licence Application

i i Marine nature conservation and sustainable development -
704 Vincent, MA, Atkins, SM, 2004 p

Lumb, CM, Golding, N, the Irish Sea Pilot
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Lieberknecht, LM and
Webster, M
843 Vining, J 2005 Ocean Wave Energy Conversion
705 Voisey, C and Tyrell, D 2004 Contamination of water and sediments
706 Voisey, C and Tyrrell, D 2004 DTI Strategic Environmental Assessment Area 8: Benthos
207 Vuillemin, J. and Harrison, G. 2007 On wave climate predictability: a mesoscale model to
P assess future wave energy potential
708 Waddell, J 2000 The Prehistoric Archaeology of Ireland
. Guidelines for Assessing Marine Mammal Stocks: Report of
780 Wade, PR and Angliss, R 1997 ) )
the GAMMS Workshop April 3-5,1996, Seattle, Washington
209 Wahlberg, M and Westerberg, 2005 Hearing in fish and their reactions to sound from offshore
H wind farms
Baseline project review of impacts of high voltage direct
710 Walker, TI 2001 current sea cables and electrodes on Chrondrichyhan
fauna and other marine life
Wildfowl and seabird migration along the eastern Irish Sea
71 Walney bird observatory Undated
flyway
The impoverished fauna of the deep water channel and
Warwick, R, Henderson, PA,
712 ) 2001 marginal areas between Flatholm Island and King Road,
Fleming, JM and Somes, JR
Severn Estuary
713 Watkins, H and Colley, R 2004 Harbour porpoise Phocoena phocoena occurrence
714 Watson, G 1999 Offshore wind resource assessment and metocean data
888 Wave Energy Centre 2007 Ocean Energy Glossary
Near shore oscillating wave column: prototype development
715 Wavegen Ltd 2006
of power take off systems
Del. 2.2: Non-technological Barriers to Wave Energy
917 Waveplam 2009
Implementation Final Version
1077 Waveplam, Intelligent Energy 2009 State of the Art Analysis, A Cautiously Optimistic Review of
Europe the Technical Status of Wave Energy Technology
716 WDCS 2006 Bardsey Island Cetacean Surveys 2005
77 Welsh Affairs Committee 1994 Second Report: Wind Energy Volume 1
718 Welsh Assembly Government 2004 Interim Marine Aggregate Dredging Policy South Wales
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Welsh Coastal Tourism Strategy - draft final strategy
719 Welsh Assembly Government 2007
document
720 Welsh Assembly Government 2007 Welsh Coastal Tourism Strategy - SEA
Renewable Energy - Route Map for Wales consultation on
830 Welsh Assembly Government 2008
way forward to a leaner, greener and cleaner Wales
Welsh Fisheries and Aquaculture Sector: Strategic Action
721 Welsh Development Agency 2003
Plan
Strategic Environmental Assessment SEA 6: Irish Sea.
722 Wessex Archaeology 2005
Maritime Archaeology
Tal-y-Bont, Cardigan Bay, Wales. Designated Site
723 Wessex Archaeology 2005
Assessment: Full Report
Historic environment guidance for the offshore renewable
724 Wessex Archaeology 2007
energy sector
Historical Environment Guidance Note for the Offshore
725 Wessex Archaeology 2007
Renewable Energy Sector
Pwll Fanog Wreck, Menai Strait, Anglesey. Deisgnated Site
726 Wessex Archaeology 2007 )
Assessment: Archaeological Report
The distribution of grey seals (halichoerus grypus) and
727 Westcott, SM 2002
census of pup population in North Wales 2001
728 Westcott, SM 2003 Grey seal pup production for north Wales 2002
Grey seal distribution and abundance in North Wales 2002-
729 Westcott, SM and Stringell, TB 2004
2003
Wilding, TA, Nickell, LA, ] ] )
730 2005 Synthesis of information on the Benthos of area SEA 6
Gontarek, S and Sayer, MDJ
A Neolithic axe from Traeth Lafan in the Menai Straits,
731 Williams, JLI 1996
Gwynedd
Marine Renewables and their context within the Wales
807 Willis, M 2009
Spatial Plan, Pembrokeshire -the Haven
73 Wilson, B, Batty, RS, Daunt, F 2007 Collision risks between marine renewable energy devices
and Carter, C and mammals, fish and diving birds
735 Wilson, B, Batty, RS, Daunt, F 2007 Collision risks between marine renewable energy devices
and Carter, C and mammals, fish and diving birds
733 Woodcock, N 2000 The Quaternary history of an ice age
734 Woodcock, N and Strachan, R 2000 Geological History of Britain and Ireland
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Irish Sea Trades and Shipping from the Later Middle Ages
735 Woodward, D 1989
to c. 1660
736 Woolmer, AP 2003 The Benthic Ecology of Carmarthen Bay
737 WWF 2005 Marine Renewable Energy for the UK: Policy Position
Distributions of Cetaceans, Seals, Turtles, Sharks and
1098 WWT Consulting 2009
Ocean Sunfish recorded from Aerial Surveys 2001-2008
738 Wynne Jones, | 2001 Shipwrecks of North Wales
Young, DP, Erickson, WP, Comparison of Avian Responses to UV-Light-Reflective
755 Strickland, MD, Good, RE and 2003 Paint on Wind Turbines Subcontract Report July 1999 —
Sernka, KJ December 2000
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