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Introduction

Introduction

This Post Adoption Statement (PAS) has been prepared on behalf of the Scottish Government
in accordance to the requirements of the Environmental Assessment (Scotland) Act 2005. This
statement presents a summary of the responses received from the public consultation exercise
carried out in 2007 as part of the Scottish Marine Renewables Strategic Environment
Assessment (SEA). It also provides a summary as to how the findings from the SEA and public
consultation have been taken into account in the Marine Energy Policy Statement for Scotland.

Background

The Marine Energy Group (MEG) identified in a reportl published in 2004 that up to 10% of
Scotland’s electricity (about 1,300 megawatts (MW)) could come from wave and tidal stream
power by 2020. As such, this would contribute significantly to the Scottish Government’s target
of 50% of electricity generated in Scotland to be from renewable sources by 2020.

Building upon these findings, in 2005 the Scottish Government commissioned a SEA to
examine the potential environmental effects from the development of wave and tidal power.
The results of the SEA were then used to inform the preparation and delivery of the Scottish
Government’s Strategy for the development of marine energy. Detailed results of the SEA are
presented in the Environmental Report (ER) which is available to view at
www.seaenergyscotland.co.uk.

Progress to Date of the SEA

Progress to date and key milestones are outlined below along with details of how this document
fits with the preparation of the statutorily required PAS, and its contents.

SEA Environmental Report issued on 30" March 2007
Public consultation undertaken May 2007 to June 2007

Shetland - 8™ May 2007
Orkney - 9" May 2007
Oban - 17" May 2007
Stranraer - 24™ May 2007

Stornoway - 7" June 2007

Other consultation undertaken included:

SEA Workshop (Edinburgh) attended by steering group members, stakeholders and
developers - 16th May 2007
Scottish Renewables Forum (SRF) Marine Energy Conference (Glasgow) attended
by developers - 30th May 2007

Subsequent responses to public consultation received by email and post on 22" June 2007
Consultation Report - December 2007

Marine Energy Policy Statement Document from the Scottish Government - February 2008
Post Adoption Statement (this document) - July 2008

! Harnessing Scotland’s Marine Energy Potential (MEG, 2004)
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Post Adoption Statement (PAS) Requirements

In order to satisfy the legal requirements of the Environmental Assessment (Scotland) Act 2005,
the Responsible Authority (the Scottish Government) is required to produce a PAS. The PAS
must be produced as soon as is reasonably practicable after the adoption of the plan,
programme or strategy (PPS) to provide specified information® to Consultation Authorities® and
the public.

With regard to providing information, the Responsible Authority must inform the Consultation
Authorities of the adoption of the PPS and send a copy, as adopted, along with a statement
setting out the particulars referred to in Section 18(3) of the Environmental Assessment
(Scotland) Act 2005. (In the Scottish Government SEA tool kit, this statement is referred to as
the post-adoption SEA Statement)®. These particulars include details of how the findings from
the SEA have been integrated into the development of the PPS, how comments received from
public consultation have also been taken into account in the PPS, reasons for choosing the
PPS as adopted and measures to monitor significant environmental effects.

Structure of PAS

The structure of the Scottish Marine Renewables SEA PAS is outlined below.

Section A:  Key Findings from the SEA

Introduction
Description of the SEA process
Summary of key results/findings from the ‘Level 1' and ‘Level 2’ Assessment

Section B:  Consultation Responses

General Comments
Summary of general comments on the SEA
Chapter Specific Comments

Comments that relate to text in specific chapters

Additional explanation and tables for the Level 2 Assessment looking at different development
scenarios — note these are to provide greater clarity only. The extractable energy figures
presented in the Environmental Report remain unchanged

Section C: Integrating SEA Results and Consultation Responses into Marine Energy Strategy

Summary of key recommendations for the Marine Energy Policy Statement based on results of
the SEA and Consultation Responses

Summary of how key recommendations have been incorporated into the Marine Energy
Strategy

Section D:  Monitoring the Statement

Proposals for monitoring the implementation of a marine energy strategy
Opportunities for ‘feeding back’ information from monitoring into the SEA process

2 Strategic Environmental Assessment Toolkit at http://www.scottishexecutive.gov.uk/Resource/Doc/921/0039958.doc
3 SNH, SEPA and Historic Scotland
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2.1

Description of the SEA Process

Study Area

The SEA was carried out to assess, at strategic level, the potential environmental effects of the
development of wave and tidal devices off the west and north coast of Scotland.

The study area covers the entire west and north coast of Scotland from Shetland to the Solway
Firth to a distance of 12 nautical miles* offshore (see Figure A). This study area was selected

by the Scottish Government, and subsequently refined, based on where the main wave and
tidal resource areas are located and following consultation with developers. A more detailed
explanation as to how the study area was identified is provided in the Environmental Report,

Chapter A2: Project Description.

For the purpose of this SEA, the study area was sub-divided into eight separate development

areas (see Figure 1):

The Northern Isles (Orkney and Shetland)
Pentland Firth

Inner Isles
Western Isles

Argyll and Bute
North Channel including the Solway

North Coast
Outer Isles
Figure 1: SEA Study Area
Legend
: Study area

R |
|I argyll un:l;l[; _

* The 12 nautical mile (nm) limit represents UK Territorial Waters.

velopment area

Tidal resource

m Wave resource
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Objectives
A series of objectives were developed which set out how the SEA would be delivered.

The main objectives of the SEA are:

To assess, at a strategic level, the potential effects on the environment of meeting or exceeding the
Marine Energy Group (MEG) report’'s estimate for establishing 1,300MW of marine renewable
energy capacity around Scotland by 2020;

To advise and support the Scottish Government in the development and implementation of its
strategy for marine renewable energy and informing future development of planning guidance for
marine developers;

To inform the project-level decision-making process for all stakeholders (to include regulators and
developers); and

To facilitate focused investment into the marine renewable energy sector in Scotland.

Approach to the SEA

The SEA assessment was undertaken at two levels:

‘Level 1’ Assessment — Topic Based Assessments
‘Level 2 Assessment — Energy Resource Assessment and Cumulative Effects

Level 1: Assessment — Topic Based Assessment

The first part of the assessment considered effects of wave and tidal devices on each of the
main SEA environmental topics. In summary, the Level 1 Assessment:

Identifies the characteristics of wave and tidal devices that may cause environmental effects.
For example, the moving parts on devices that could result in collision with seals, cetaceans,
fish and diving birds; or seabed attachments (such as piles or anchors) affecting seabed
habitats;

Describes the measures to avoid, reduce or offset negative effects (referred to as mitigation
measures); and.

Provides a prediction of the environmental effects which may result, both before and after the
mitigation measures have been taken into account.
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2.3.2

Level 1 Assessment Method

Figure 2 below summarises the method used for the Level 1 Assessment:

Assessment Method:

Identification of how marine devices interact with the marine environment

!

Identification of the key receptors (key features of a specific SEA topic) that would be affected by
marine devices

!

Identification of how sensitive the key receptors are to the effects caused by the marine devices

!

Assessment of potential effect significance - how significant the effect would be WITHOUT the use
of mitigation

Identification of mitigation measures that could be implemented to reduce the overall significance of
the effect

Assessment of residual effect significance — how significant the effect would be if mitigation was
implemented appropriately

Level 2: Energy Resource Assessment and Cumulative Effects

Taking into account the results of the Level 1 Assessment, the second part of the assessment
examines how much energy (expressed in MW) may be available within each of the eight
development areas taking account of the need to minimise environmental effects. This estimate
is based on:

The available wave or tidal energy resource in each area;

The reduction in this energy resource as a result of the need to avoid certain ‘physical
constraints’. A physical constraint is an existing development or feature that should be
avoided, e.g. shipping lanes, ship wrecks, fish farms, munitions contamination sites, MoD
firing ranges, cables, etc; and

The further reduction in the available energy resource as a result of the need to avoid or
reduce potential effects which are judged to be of ‘Major’ or ‘Moderate’ significance in the
Level 1 Assessment. This part of the assessment also considers the possible cumulative
effects of two or more arrays of devices.

The following diagram illustrates the approach that was used to assess the potential wave and
tidal energy resource in the SEA study area:

Careful site
selection
Appropriate
Physical mitigation Overall
Total wave constraints Key potential
or tidal mmm | Which [ environmental ¢ | Consideration of — | waveor
resource necessitate constraints device types tidal
avoidance and design resource
Site specific
surveys and
modelling
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The approach illustrated above comprises three key stages:

Identification of available tidal and wave resource. This included:

- Review of DTI resource atlas®, and Carbon Trust® “studies
- Development size assumptions — megawatts and array footprint

Review of physical constraints — an existing development or feature that would preclude
development/necessitate avoidance
Consideration of other environmental issues identified from the ‘Level 1’ Assessment.

Level 2 Assessment Method

The method used to calculate the overall potential achievable wave and energy resource in the SEA
study area involved the systematic reduction in the total potential wave and tidal resource areas
through the consideration of key constraints and environmental factors. This process of filtering
comprises two stages, as summarised below:

The starting point to the filtering process is the assumption that device arrays can be located in all
potential areas of wave and tidal resource.

Primary Filter of Resource Areas:

This stage involves the removal of areas from the total potential wave and tidal resource where
physical constraints area present. These include:

Shellfish and fin fish farms; protected wrecks and other wrecks; cables and pipelines; munitions
contamination sites; MoD firing ranges and danger ranges; MoD byelaw areas; disposal sites; and
key areas for shipping

Secondary Filter of Resource Areas:

The recalculated energy resource identified during the primary filter was then filtered further to give the
‘potentially achievable generating capacity taking into account major, moderate and unknown effects
(MW)'. This was achieved by removing areas where there are key environmental constraints or
reducing the potential resource area in constrained locations. Key issues include:

Protected sites (SACs, SPAs, SSSIs)

Areas close to protected sites designated for mobile species that could be significantly affected by
devices e.g. breeding bird and seal colonies

Areas in highly constrained waters e.g. channels with high vessel densities

Reduced potential capacity in areas where a number of arrays could form a barrier

Reduced potential capacity in areas where significant cumulative effects may occur

The filtering applied during the second stage was based on a series of specific assumptions. These
include:

Sites for the development of wave and tidal device arrays would be carefully selected to avoid any
of the key environmental effects identified in the Level 1 Assessment

Where key effects cannot be avoided it is assumed that appropriate mitigation would be applied,
project-specific surveys and studies would be carried out where necessary, and different device
types and characteristics would be considered to reduce potential effects

Mechanisms for the implementation and regulation of mitigation measures would be set out in the
Scottish Government’s strategy for the development of marine energy

SEA Steering Group

The SEA has been guided by a Steering Group, with representatives drawn from a broad range
of stakeholders. These are listed below:

® ABPmer, The Met Office, Garrard Hassan and Proudman Oceanographic Laboratory (2004). Atlas of UK Marine Renewable Energy Resources: Technical
report. A report to the Department of Trade and Industry.

© Black & Veatch (2005) Phase Il UK Tidal Stream Energy Resource Assessment. A report to the Carbon Trust's Marine Energy Challenge.

7 Environmental Change Institute (2005), Variability of UK Marine Resources. Report commissioned by The Carbon Trust
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Steering Group:

Convention of Scottish Local Authorities (CoSLA)
The Crown Estate

European Marine Energy Centre (EMEC)
Fisheries Research Services (FRS)

Heriot-Watt University

Joint Nature Conservation Committee (JNCC)
Maritime and Coastguard Agency (MCA)
Ministry of Defence (MoD)

Royal Society for the Protection of Birds (RSPB)
Scottish Environment Protection Agency (SEPA)
Scottish Fishermen's Federation (SFF)

Scottish Natural Heritage (SNH)

West Coast Energy (representing industry)
Historic Scotland

Faber Maunsell and Metoc are very grateful for the input provided by the Steering Group.

25 Study Limitations

Any study which looks 10-15 years into the future is subject to uncertainty. At this early stage in
the development of wave and tidal power there were a number of areas where information and
knowledge was limited or not well understood. These are outlined below:

Study Limitations:

Gaps in knowledge of the marine environment: The study area is extensive and there was
limited information available for certain topics and locations. For example, the location and
populations of species at sea (such as seals, birds and fish) is generally poorly understood.
Additionally, there were limitations on the data available for some topics including commercial
fisheries and shipping (particularly small vessels).

Range of marine renewable energy device types from concept, through to prototype/
demonstrator and to pre-commercial. For this reason the study identified characteristics which
are common to different device types. It also made assumptions on what comprises an ‘array’ of a
number of devices (see Environmental Report Section B).

Over the study period (to 2020) marine renewable energy devices will be improved and new
technologies developed. This may influence, for example, where they are located, how they are
constructed and their size. These factors will all influence their potential environmental effects.
Our knowledge of the effects of devices on the environment was not well understood for some
topics, such as the likelihood of collisions between fish, birds and mammals with the rotating
blades underwater.

Given the above limitations, there were further uncertainties over the cumulative effects of two or
more device arrays in any given area.

Actual locations of wave and tidal power arrays had not been determined. The SEA, whilst
focussing on the areas identified as being of interest for development (as shown on Figure 1),
covers a broader region. With future technological improvements it may be possible to locate
devices in areas currently not considered suitable and it was therefore not possible to dismiss any
part of the study area because of resource constraints.

Scotland has limited electricity grid capacity, i.e. the power lines in the north and west of
Scotland are not sufficient to carry more electricity without being upgraded. Furthermore, Shetland
is not connected to the national grid. These issues have important implications for the viability of
wave and tidal power, and will also influence where devices can be located.

The SEA considered the generic environmental effects associated with onshore grid connections
but did not assess the environmental effects associated with upgrading the grid.
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3.1

3.2

3.2.1

Summary of Key Findings

Environmental Topics Covered by the SEA

The main topics covered in the SEA are listed below. The effects of wave and tidal devices on
the ‘key’ SEA topics are summarised below:

The key SEA topics covered by the SEA included:

Marine Birds — including marine noise
Marine Mammals — including marine noise
Benthic Ecology

Fish and Shellfish — including marine noise
Commercial Fisheries

Shipping and Navigation

Seascape

Recreation and Tourism

Marine and Coastal Historic Environment
Onshore Grid Connections

Protected Sites and Species

Geology and Energy Extraction (Metocean Processes)
Seabed Contamination and Water Quality
Disposal areas

Cables and Pipelines

Military Exercise Areas

Electric and Magnetic Fields

Summary of the Results of the Level 1 Assessment

The following is a summary of the main results from the Level 1 Assessment. These results are
discussed in detal in Sections C and D of the Environmental Report
(www.seascotlandenergy.co.uk). The results below are discussed in terms of the marine
‘biological’ environment and the marine ‘human’ environment.

Potentially SIGNFICANT Adverse Effects Associated with the Marine ‘Biological’ Environment

A number of potentially adverse effects were identified for each of the ‘biological’ topics listed
above. Of those, the following are considered to be of greatest significance:

Physical disturbance during device installation and operation (breeding seal and seabirds)
Noise disturbance during device installation (marine mammals and fish (feeding, breeding
and migration))

Smothering from device and cable installation (benthic habitats and species, benthic
spawners (herring and sand eel))

Risk of collision with operating devices (marine mammals, fish and diving birds)

Habitat exclusion (marine mammals, sea birds (foraging and loafing) and fish)

Barrier to movement during feeding and migration caused by noise from operational devices
(marine mammals and fish)

Substratum loss where devices mounted on seabed (benthic habitats and species, fish)
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3.2.1.2

Assessment Confidence

As identified in Chapter 2, two of the main limitations to this study were gaps in knowledge
about the distribution and behaviours of certain marine species and a lack of understanding of
how wave and tidal devices interact with the marine environment. The main reasons for the
gaps in knowledge were attributed to the fact that, to date, survey work or research carried out
in the marine environment has been fairly limited due to its relative inaccessibility compared to
terrestrial environments and the relative lack of development in this environment.

The relative ‘newness’ of the wave and tidal industry compared to, for example, wind energy
meant that, at the time of the assessment, there were very few examples of operational devices
from which information could be obtained. The newness of the industry also meant that there
was limited information available from the monitoring of devices to further inform our
understanding of how these devices interact with the marine environment.

These two limitations were reflected in the Level 1 Assessment by attributing a low level of
confidence to the results of the assessment where knowledge and data gaps existed. This led
to the adoption of the ‘precautionary principle’ in the assessment of the significance of an effect.
In particular the precautionary principle was applied to SEA topics where various aspects of the
marine environment were afforded protection under International, European or UK law.

Key SEA topics where the precautionary principal was adopted included seabirds where the
distribution of loafing and foraging areas at sea is relatively unknown and marine mammals
where migration routes and feeding areas of certain species are unknown. The precautionary
principle was also adopted for benthic ecology to reflect the fact that, although there are very
few records relating to these habitats and species across large part of this study area, this does
not imply that they are not present, simply that that particular area has not yet been surveyed.

In relation to knowledge gaps, the precautionary principle was also applied to the assessment
of collision risk and marine mammals. Although a study was undertaken as part of this SEA to
determine how seals would respond to devices under the water (collision risk), it still was not
possible to determine with high confidence exactly how other marine mammals (e.g. porpoise,
dolphins, whales and otters) would respond to the devices, in particular ones with moving parts.

In response to the results from the Level 1 Assessment, it has been recommended as part of
the development of the Scottish Government's Marine Energy Strategy that further research
and survey work is carried out to fill these knowledge and data gaps and therefore increase the
confidence of the Level 1 Assessment with regard to the topics discussed above. This would
be achieved for example carrying out specific surveys in locations identified as being key points
for development to determine the presence or absence of certain species or habitats that could
be affected by marine devices as identified in the SEA. Details of the proposed approach to the
research and surveying are presented in Chapter 8 of this PAS.

For other SEA topics it was possible to assess effect significance with much greater confidence
as there is a much better understanding of species distribution and their response to changes in
the marine environment e.g. fish and shellfish. For other topics such as noise associated with
piling and the installation of marine cables comparisons were drawn with other industries e.g.
the oil and gas industry and offshore wind industry.

Mitigation Measures (Marine ‘Biological’ Environment)

In addition to the confidence of the assessment, the Level 1 Assessment also took mitigation
measures into account in the assessment of ‘significance’. The Level 1 Assessment measured
‘potential’ effect significance (which was a measure of the significance of the effect of a marine
device on receptor without mitigation) and ‘residual’ significance (which was a measure of the
significance of the effect of a device on a receptor following the implementation of appropriate
mitigation measures (project level). In response to the SEA, and also as part of the Marine
Energy Policy Statement, recommendations have been made to review the mitigation measures
presented in the Environmental Report to determine which of the measures are most
appropriate and practical in terms of actual implementation.
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Potentially SIGNIFICANT Adverse Effects Associated with the Marine ‘Human’ Environment

A number of potentially significant adverse effects were identified for the ‘human’ marine topics
listed above. Of those, the following are considered to be of greatest significance:

Physical disturbance of fishing grounds during device installation and operation

Long term displacement from fishing grounds due to presence of devices

Navigational safety (ships, fishing vessels and recreational yachts)

Collision risk (ships, fishing vessels and recreational yachts)

Seascape impacts (changes in seascape due to presence of devices)

Disruption to recreational activities (e.g. wildlife watching, sailing and watersports)
Disturbance, damage or destruction of sub-marine and coastal archaeological and historical
remains

Discussion

In comparison to the marine biological environment, the level of confidence in the assessment
of effects of wave and tidal devices on the marine human environment is generally much higher
due to a greater understanding of how people interact with and use the marine environment for
different activities. However, there are still some uncertainties associated with some aspects of
the main activities that are most likely to be affected by wave and tidal devices. For example,
whilst it is recognised that the presence of devices in fishing grounds could restrict or even
prevent fishing in certain areas, it was not possible to determine as part of the SEA the precise
location of particular fishing grounds. Further consultation with fishermen and the sea fisheries
would be required to accurately determine whether certain fishing ground would or would not be
affected.

The effect of wave and tidal devices/arrays on shipping and navigation was assessed as being
of major adverse significance. This is principally due to the fact that the Pentland Firth, North
Channel, Fair Isle, Hebrides Deep Water Route and the Minches are all recognised sea lanes
for international navigation. Consequently these routes and surrounding waters are extensively
used by a range of vessels including tankers, fishing boats, passenger ships and ferries and
dry-cargo vessels. The SEA has identified that the presence of wave and tidal devices in the
seas around Scotland could significantly affect the use of the area for international navigation.
The main effects include reductions in navigational safety (due to increased shipping densities
in certain areas where vessels have re-routed to avoid devices) and collision risk, particularly in
spatially constrained areas such as the Pentland Firth, the Northern and Western Isles and the
West Coast of Scotland.

Most vessels that pass through the Pentland Firth follow recognised, well established and direct
routes. Deviation from these routes can incurred substantial fuel consumption costs and CO,
emission and lead to significant increases in journey times. This is a significant factor for larger
international vessels both from an economic and environmental perspective.

Disruptions to shipping and navigation routes can also have significant effects at a local level.
A large proportion of the island communities in the North and Western Isles are highly
dependent on ferries for transport as these are often the only link to the mainland. Disruption to
these routes could have significant impacts on local communities particularly where ferry
services are unable to continue operating at the same frequencies due to the costs (time and
financial) associated with longer routes. This is of particular importance for communities that
depend on ferries to travel to and from work.

One of the main limitations with the shipping data was that the Automatic Identification System
(AIS) data only recorded the movement of vessels over 300 gross registered tonnes. Therefore
any vessels less than this were not recorded in the SEA dataset. Although smaller vessels
were not included in the data set, and the information only related to a ‘snapshot’ period (two 2
week periods, one in summer and one in winter), the data collected does provide an indicator of
the main routes being used and the number of vessels using those routes on a daily basis.
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3.2.5

Although a range of mitigation measures have been suggested to minimise significant adverse
effects on shipping and navigation, e.g. siting devices/arrays away from main shipping channels
and marking devices with buoys or lights (aids to navigation), any marine development will
require extensive consultation with the Chamber of Shipping, Maritime and Coastguard Agency
(MCA) and fishermen prior to installation.

It has also been identified that some of the suggested mitigation measures (e.g. the use of
lights or buoys to mark the presence of devices) could have conflicting effects in terms of
seascape. Large parts of the Scottish coastline are considered to be areas of outstanding
natural beauty and are valued for their tranquillity, attractiveness and remoteness. There is
concern that wave or tidal devices, in particular those that are protrude above the surface of the
sea, could in certain locations detract from the remoteness and attractiveness of certain
seascapes. Marking devices or arrays with lights and buoys may also have adverse effects on
seascape character and quality.

Onshore Grid

Part of the SEA also assessed the potential environmental effects of connecting wave and tidal
devices to the national electricity grid; specifically, the effects of onshore substations,
transmission lines (cables and overhead lines) and any additional onshore infrastructure
associated with the wave or tidal devices. The most potentially significant effects associated
with connecting to the onshore gird include:

Landscape and visual intrusion from substations and overhead lines

Habitat and species loss/disturbance during installation of cables and overhead lines and
substation construction

Disturbance, damage or loss of archaeological remains and sites during installation of cables
and overhead lines and substation construction

Given that the SEA did not identify specific locations for the development of marine energy, it
was not possible to determine where onshore connections may occur. Therefore the focus of
the assessment of the environmental effects associated with onshore grid connections was very
generic, based on evidence and experience from other projects e.g. offshore wind.

Other Environmental Considerations

In addition to the topics discussed above, the SEA also identified that wave and tidal devices
could also have potentially significant adverse effects on:

Coastal processes due to the extraction of energy from waves and tidal stream and changes
in the wave regime

Disturbance of contaminated sediments during device installation — this could have
significant adverse effects on water quality

Effects on marine wildlife life from Electric and Magnetic Fields (EMF) associated with sub-
sea cables

Further detail associated with these potential effects is presented in Chapters C3, C4 and C18
of the Environmental Report.

Positive Effects and Climate Change

A number of consultees felt that positive effects on the individual SEA topics and in relation to
the effects of wave and tidal energy in terms of climate change, had not been considered in
sufficient detail in the Environmental Report. Further discussion on positive effects and climate
change is presented in Chapter 6: Detailed Consultee Responses of this PAS.
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3.3 Summary of Results from the Level 2 Assessment

It was estimated that between 1,000MW and 2,600MW of marine renewable energy generating
capacity could potentially be achieved within the SEA study area taking into account
environmental effects and depending on the types of technology (including array density)
deployed. Annual energy output will depend on the device array’s average ‘load factor’.

The estimated marine renewable energy capacity for each area and each energy type (wave or
tidal) taking into account environmental effects is illustrated in Table 3.1 below.

Table 3.1: Estimated Marine Renewable Energy Capacity

Potentially achievable generating capacity | Potentially achievable generating capacity
taking into account physical constraints taking into account environmental effects
for a range of devices (MW) for a range of devices (MW)

Area . .
Wave Tidal Wave Tidal

Low High Low High Low High Low High

Northern Isles -
Shetland
Northern Isles -
Orkney

Pentland Firth

North Coast*

Quter Isles

Inner Isles

Western Isles

Argyll and Bute

North Channel

Eztr']g:tw 650102200 | 650 to 1,100 525 to 1,800 475 t0 800

*Resource potential in the North Coast is restricted by a number of factors including MoD activities and navigation
channels.

Key to Table 3.1

No Resource Identified

<75 MW

200 — 400 MW

> 400 MW

It should be noted that a large proportion of this capacity is located in the Outer Isles, which are
remote from the mainland. Exploitation of this resource would require longer cable routes to
shore (as would developments in the Northern Isles and Western Isles) potentially limiting the
availability of this resource. Additionally, the estimated generating capacity has been based on
baseline information appropriate to an SEA; project-specific resource assessments, surveys
and environmental impact assessment would be expected to refine these estimates.
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A

4.1

4.2

4.3

Consultation Responses

Introduction

Consultation was undertaken throughout the SEA process. There were three main types of
consultation. These included:

Steering Group Consultation
Consultation with Statutory Consultees, Developers and Key Stakeholders
Public Consultation

Steering Group Consultation

The SEA Steering Group was set up in August 2005. Members of this Steering Group are
listed in Chapter 2.

The main role of the Steering Group was to assist with the development of the SEA process
and to provide technical guidance, advice and support during the Scoping and the Assessment
stages of the SEA. During the initial (Scoping) stages of the SEA, the Steering Group
generally met on a bi-monthly basis to discuss: the approach to the SEA; the information
collected as part of the scoping process; the method that would be used to assess
environmental effects; and the additional studies that would be required to inform the
assessment process. Draft versions of the Scoping Report and Assessment Methodology were
issued to the Steering Group for their comment and input.

After the Scoping phase, the Steering Group meetings were held on a quarterly basis. The
main focus of these meetings was to discuss the findings from the additional studies and to
discuss the results of the assessment. Time constraints towards the end of the SEA
programme limited the opportunity for all members of the Steering Group to provide detailed
comments on the final SEA assessment (Level 1 and Level 2) and conclusion chapters.

Consultation with Statutory Consultees, Developers and Key Stakeholders

Most statutory consultees were represented on the Steering Group and therefore consulted
continuous throughout the SEA process. Historic Scotland was invited as an additional
member to the Steering Group to consult on the Scoping Report and Environmental Report.

The Final Scoping Report was also issued via the Scottish Government's SEA Gateway to
SNH, SEPA and Historic Scotland.

The Scoping Report was issued for consultation in March 2006 on the SEA website. Over 100
representatives from industry, academia, Government and key stakeholders were notified by
email of its publication. Responses on the Scope of the SEA were received from approximately
10% of the people notified. A summary of those responses was presented in the Environmental
Report (Chapter A3).

The Environment Report was issued for consultation in March 2007 on the SEA website
(www.seaenergyscotland.co.uk). As with the Scoping Report, over 100 representatives from
industry, academia, Government and key stakeholders were notified of its publication.
Responses to the Environmental Report were received from about 30% of the people notified.
These responses are discussed in Chapters 5 and 6 of this PAS.
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4.4

4.5

Public Consultation

Public consultation was carried out on the Environmental Report from May 2007 to June 2007
in the following locations:

Shetland - 8™ May 2007
Orkney - 9" May 2007
Oban - 17" May 2007
Stranraer - 24™ May 2007
Stornoway - 7" June 2007

The public consultation events included presentations to local environmental groups, industry
and key stakeholders. This was followed by public exhibitions which were held in a range of
locations including town halls, sports centres and shopping centres.  Public interest in the
exhibitions varied from location to location, with the greatest interest in Orkney, Shetland and
the Western Isles.

In addition to the presentations and public exhibitions listed above, other consultation events on
the Environmental Report included:

SEA Workshop (Edinburgh) - 16th May 2007
Scottish Renewables Forum (SRF) (Glasgow) - 30th May 2007

Consultation Respondees

The following is a list of the key organisations/groups/stakeholders that responded to the public
consultation on the Scottish Marine SEA.

Argyll and Bute Council

Chamber of Shipping

Combhairle nan Eilean Sair

Dumfries and Galloway

E.on UK

European Marine Energy Centre (EMEC)
Highlands and Islands Enterprise (HIE)

Historic Scotland

Joint Nature Conservation Council (JNCC)
MARLAB

Mountaineering Council for Scotland

Northern Lighthouse Board

npower renewables

Orkney — Director of Harbours

Orkney Islands Council, Economic Development Service
Orkney Renewable Energy Forum (OREF)
RSPB

Royal Yachting Association (RYA)

Scottish and Southern Energy

Scottish Enterprise Energy Team

Scottish Environment Protection Agency (SEPA)
Scottish Natural Heritage (SNH)

Scottish Power

Scottish Renewables Forum (SRF)

Scottish Sports Association

Scottish Surfing Federation

Scottish Sustainable Energy Foundation (SSEF)
Scottish Water

Shetland Islands Council

Sport Scotland

Whale and Dolphin Conservation Society (WDCS)
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A summary of the responses received is presented in Chapter 5 and Chapter 6 of this report.
Copies of the responses are presented in Appendix A and on the Scottish Marine SEA website:
www.seaenergyscotland.co.uk.
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5

51

5.2

Summary of Consultation Responses

Introduction

In total, 30 written consultation responses were received, in addition to the comments received
from the consultation events. The content of these responses varied considerably in terms of
the issues raised and overall reaction to the SEA. Most comments focused on the approach to
the SEA and the assessment methods that were adopted. Specific comments on the detail
presented within individual SEA chapters (e.g. assessment chapters) were also received. A
number of responses also included recommendations or suggestions as to how the SEA could
be taken forward and used to inform the development of the marine energy strategy.

The majority of comments received were constructive. However, a number of comments
received highlighted that (whist a number of SEAs have been undertaken to date, within
Scotland and elsewhere across the UK) there are still significant differences of opinion related
to what SEA is about, and its purpose. A number of these differences in opinion are to some
extent the result of inexperience or misconceptions about the SEA process and its application.
For example, some respondees felt that the SEA was meant to be the strategy, whereas the
actual purpose of the SEA was to inform the development of the strategy.

Summary of Consultee Responses

The consultation responses received can be split into three key areas:

General comments on the SEA as a whole;

Detailed technical comments on specific chapters;

Recommendations or suggestions for using the SEA to inform the development and
implementation of the marine energy strategy.

Table 5.1 below presents the key general comments received on the SEA as a whole and our
responses to those comments. The detailed technical comments are discussed in Chapter 6 of
this PAS.  The recommendations made by consultees for using the SEA to inform the
development of the marine energy strategy are discussed in Chapter 7.
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6

6.1

6.2

6.2.1

6.2.2

Detailed Consultee Responses

Introduction

The following chapter provides detailed responses to comments received from the public
consultation under the following headings:

Positive Effects

Climate Change

Detailed Comments on Specific ‘Level 1’ Assessment
Detailed Comments on ‘Level 2’ Assessment

Positive Effects

The following section looks at the potential positive effects associated with:

Habitat creation
Reduction in fishing effort in certain areas could assist the replenishment of fish stocks
Potential job creation and economic boost for local communities

Habitat Creation

It has been identified that the presence of structures in the marine environment could potentially
act as platforms for the creation of artificial ‘reef habitats’. The creation of reef habitats could be
of conservation importance by increasing habitat and species diversity in different areas of the
marine environment. This could potentially be of importance in terms of habitat replacement
where existing habitats were disturbed or damaged during the installation of the marine
devices.

However, it is not conclusive as to whether the creation of ‘artificial’ reef habitats is actually a
positive effect of the deployment of marine devices. Whilst the creation of ‘artificial’ habitats
could be important in terms of mitigation (as identified above) they could also have a negative
effect on the marine environment. In particular, the creation of habitats that were not originally
present within the study area could encourage the introduction of new species. Whilst this is
highly likely to be of benefit to the marine environment through increased species diversity, the
introduction of some species, particularly predatory species, could affect the dynamics of other
naturally occurring habitats and species populations, especially the ones that they feed on.

Artificial reef habitats may also form a ‘refuge’ for young and spawning fish. This is important in
terms of assisting with the replenishment of fish stocks as discussed below.

Improvement of Fish Stocks

The depletion of fish stocks due to over fishing in the North Sea, particularly in fishing grounds
off the north coast of Scotland is a recognised problem. As a result a number of fish species
are now considered to be under treat including Cod and Haddock. However, marine energy
developments, in particular large arrays or farms, could have a positive effect on fish stocks by
reducing or preventing fishing activities (e.g. trawling) in areas occupied by marine devices and
parts of the sea bed occupied by cables. Combined with the creation of artificial habitats that
support young and spawning fish, the exclusion of fishing vessels from areas around marine
devices and associated cables could help to replenish fish stocks in the surrounding area.
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6.3

6.3.1

6.3.2

However, it must also be recognised that, although assisting the replenishment of fish stocks,
exclusion zones around marine energy arrays/farms and associated electricity cables are likely
to have adverse effects on fishermen. These adverse effects will be of particular significance if
exclusion zones cover key fishing grounds.

Climate Change

The SEA has indicated that between 1,000MW and 2,600MW of marine renewable energy
generating capacity could potentially be achieved within the SEA study area, taking a wide range of
constraints into account. These figures refer to the potential combined installed capacities of wave
and tidal flow generators.

A key driver behind renewable energy is the need to reduce carbon dioxide (CO,) emissions to the
atmosphere. Consultation responses on the SEA Environmental Report identified the need for more
information on what is seen as the key environmental benefit of wave and tidal stream power.

CO, emissions are reduced where electricity generated by the marine renewables offsets the
electricity that would otherwise have been generated by another technology. This is not a
straightforward process, however, as the results depend on a number of assumptions discussed
below.

Load Factor

The installed capacity of a generating device, or group of devices, refers to its maximum output.
However, there are significant periods during which it will generate below this level, or even not at
all, during periods when wave/tidal conditions are well below their peak, or during maintenance
downtime.

The load factor is the average power output, over a period of one year, expressed as a percentage
of the installed capacity. There are a range of influences on the load factor, including local
meteorological / tidal conditions, the design of the equipment, and the reliability of the equipment. As
we are discussing an immature technology, much of this is uncertain. Figures of between 25% to
over 50%° are often used in discussions of load factor for wave and tidal stream devices. For the
purpose of this study we have used an approximate average figure of 40% but it is recognised that
this is only indicative of what might be achieved.

Displaced Capacity

Identifying the tonnage of CO, emissions displaced for each MWh generated is even more complex.
The problem is in determining which power generators have been displaced — as they have
dramatically different rates of CO, emission.

For instance, if the marine renewables reached their suggested installed capacity by 2020, this
period of development would probably coincide with the closure of the Hunterston B nuclear power
station. Therefore, would the marine renewables simply be seen as replacement for that (with
negligible CO, emissions directly attributable to the power station), or would it be a replacement for
whatever else is most likely to be brought on line to replace Hunterston B. Logic suggests the latter,
as Hunterston B is reaching the end of its operating life anyway. Further, other power stations could
come and go during the relevant period (for instance, the coal fired plant at Cockenzie). However,
there are a wide range of alternative possibilities for their replacement:

® Examples include:
http://www.sd-commission.org.uk/publications/downloads/TidalPowerUK5-UK case_studies.pdf
http://www.pelamiswave.com/content.php?id=161
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6.3.3

6.3.4

Other renewable capacity, as the Scottish Government is committed to targets for renewable
energy development, so if marine renewables do not deliver, then some other group of
renewables will have to take their place.

More nuclear capacity (although this is not supported by current Scottish Government policy).
Combined cycle gas turbine. Until very recently, this would have been seen as the obvious
option, but as gas prices rise there is an observable trend back towards coal in the electricity
generating sector.

Coal fired power station — with or without carbon sequestration.

There are a great many uncertainties in this assessment. These include the development of
Government policy, the market in carbon emissions, fuel prices, and the technologies involved.
Therefore it is unrealistic to make predictions of displaced capacity at this stage. Instead, an attempt
can be made to characterise the CO, emissions of the grid in a single figure. A 5-year rolling
average figure for this, published by DEFRA, is 0.52 tCO,/MWh. But DEFRA goes on to recommend
using a “long term marginal factor” of 0.43 tCO,/MWh, which is based on the idea that this figure is
close to the average emissions from new power plant (including transmission losses). The Scottish
Energy Study (2006) used a bottom up approach, and came up with a figure of 0.40 for existing plant
in Scotland, but recommended the use of the long term marginal factor.

Therefore, this analysis uses DEFRA'’s long term marginal factor (LTMF) of 0.43 tCO,/MWh.

Assumptions

Any generating plant also holds embodied CO, — that is, CO, emissions associated with the
manufacture of the plant, including raw material extraction and transport. This is rarely
assessed, and is assumed to be very low compared to the LTMF: it is not accounted for in the
LTMF or other similar factors, and it is also ignored in the assessment of the carbon emissions
from the marine renewables.

Likewise, the exploration, extraction and transport of fossil and nuclear fuels have carbon
footprints, which are not allowed for in the LTMF. This results in a slight understatement of the
carbon offset from marine renewables, as they have no corresponding carbon footprint. But,
given the uncertainties and inaccuracies already discussed, this issue is not critical.

Estimate of Annual Offset

The annual offset is calculated as follows, taking the above discussion and conclusions into account.
Installed marine renewables capacity = Q (between 1,000MW and 2,600MW)

Indicative load factor = 40%

Hours per year = 8,766

Tonnes of CO, emitted per MWh = 0.43

The offset is therefore: Q x (40/100) x 8766 x 0.43

For the range of installed capacities indicated in the Environmental Report, the annual offset
could be between 1.5 and 3.9 million tonnes of CO, per yeatr.
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6.4

Detailed Comments on Level 1 Assessment

A number of consultees provided detailed comments on specific chapters of the Environmental
Report (in particular the Level 1 Assessment Chapters C1 to C21). Most of the detailed
comments received relate specifically to additional information that could have been used in the
SEA or recommendations for text changes for clarity purposes or as amendments. Where
comments required specific responses from the SEA team or the Scottish Government, these
were presented in the previous chapter of this PAS (Chapter 5). Table 6.1 below provides a
reference as to which of the Environmental Report chapters received detailed comments and
who provided those comments.

To view each of the detailed comments in the context of the original Environmental Report it is
recommended that each chapter is read in conjunction with the relevant consultee response (as
identified in Table 6.1). Each of the consultee responses are provided in Appendix A.
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Table 6.1: Reference of Chapter-Specific Comments on the SEA Environmental Report

Section A:
Introduction,
Background and
Method

Section B:
Marine
Renewables -
Resource and
Technology

Section C:
‘Level 1'
Environmental
Assessment

C1: Bathymetry

C2: Geology,
Seabed
Sediments and
Sediment
Transport

C3: Marine and
Coastal
Processes

C4: Seabed
Contamination
and Water
Quality

Appendix C4.A:
munitions
contamination of
marine
renewable
energy site
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C5: Protected
Sites and
Species

C6: Benthic
Ecology

Appendix C6.A:
The benthic
environment of
the North and
West

C7: Fish and
Shellfish

Appendix C7.B:
Collision risks
between marine
renewable
energy devices
and mammals
fish and diving
birds

C8: Marine Birds

C9: Marine
Mammals

C10: Commercial
Fisheries and
Mariculture

C11:
Archaeology

C12: Cables and
Pipelines

C13: Military
Activities

C14: Disposal
Areas
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C15: Shipping
and Navigation

Appendix C15.A:
The provision of
additional studies
in relation to the
Scottish
Government SEA
for marine
renewables

C16: Recreation
and Tourism

C17: Noise

Appendix C17.A:
Underwater noise
study supporting
Scottish
Government SEA
for marine
renewables

C18: Electric and
Magnetic Fields
(EMF)

C19: Seascape X X X X

C20: Grid
Impacts

C21:
Decommissioning
Section D:
Energy
Resource
Assessment
and Cumulative
Effects







