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Acronyms

Acronym Expanded Term

AD Air Defence

ATC Air Traffic Control

CIA Cumulative Impact Assessment

CIEEM Chartered Institute of Ecology and Environmental Management
CIfA Chartered Institute for Archaeologists
ECC Export Cable Corridor

EDA Eastern Development Area

EDPR EDP Renovaveis

EDPR UK EDPR UK Limited

EIA Environmental Impact Assessment

EPS European Protected Species

GIS Geographic Information Systems

GW Gigawatt

HRA Habitats Regulations Assessment

IEMA Institute of Environmental Management and Assessment
MOD Ministry or Defence

MORL Moray Offshore Renewables Limited

MW Megawatt

MWHS Mean High Water Springs

NETS National Electricity Transmission System
NRA Navigational Risk Assessment

OfTI Offshore Transmission Infrastructure
OFTO Offshore Transmission Operator

onTI Onshore Transmission Infrastructure

OosP Offshore Substation Platform

PEIR Preliminary Environmental Information Report
PPP Planning Permission in Principle

RIAA Report to Inform Appropriate Assessment
SEA Strategic Environmental Assessment

Tl Transmission Infrastructure

UK United Kingdom

WDA Western Development Area

WTG Wind Turbine Generator

ZDA Zone Development Agreement
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1 Introduction
1.1 The Development

1.1.1.1 Moray Offshore Windfarm (West) Limited (known as ‘Moray West’) is promoting the Moray
West Offshore Wind Farm. The Moray West Offshore Wind Farm is located in the outer Moray
Firth, approximately 22.5 km southeast of the Caithness coastline.

1.2  Purpose of this Offshore Environmental Impact Assessment (EIA) Report

1.2.1.1 This Offshore Environmental Impact Assessment (EIA) Report (Offshore EIA Report) has been
prepared on behalf of Moray West in support of the following consent applications to construct
and operate the Moray West Offshore Wind Farm and associated Offshore Transmission
Infrastructure (OfTI), collectively termed ‘the 'Development’:

e Section 36 consent under the Electricity Act 1989 as required for generating stations with
capacity of > 50 MW; and

e Marine Licences as required under the Marine and Coastal Access Act 2009 and the Marine
(Scotland) Act 2010.

1.2.1.2 The purpose of this Offshore EIA Report is to present the necessary information and findings
from the environmental impact assessments undertaken as required by the Electricity Works
(Environmental Impact Assessment) (Scotland) Regulations 2017, the Marine Works
(Environmental Impact Assessment) (Scotland) Regulations 2017 and the Marine Works
(Environmental Impact Assessment) Regulations 2007 (as amended). This Offshore EIA Report
considers all activities associated with the Development up to Mean High Water Springs
(MHWS).

1.2.1.3 An additional Onshore EIA Report for the Onshore Transmission Infrastructure (OnTl) has also
been produced in support of an application for Planning Permission in Principle (PPP) under the
Town and Country Planning (Scotland) Act 1997. Collectively the Development and the OnTI
form ‘the Project’.

1.2.1.4 This Offshore EIA Report has been prepared in line with advice from Scottish Ministers on the
scope of the assessment provided in (1) the Scoping Opinion for the Moray West Offshore Wind
Farm in August 2016 and (2) the Scoping Opinion for the OfTl in August 2017.

1.2.1.,5 This Offshore EIA Report covers the whole of the proposed Moray West Development lifetime
(i.e., it considers environmental impacts which may arise from the construction phase; the
operational phase (including maintenance activities) and the decommissioning phase).

1.2.2 Development Definitions

1.2.2.1 The following definitions have been used throughout this EIA Report to describe the specific
components and areas relating to the Development:

e Moray Firth Zone - Zone 1 of the UK offshore wind Round 3 area held under a Zone
Development Agreement (ZDA) by Moray Offshore Renewable Power Limited. This
comprises the Moray East Site and the Moray West Site.

e Moray West - Moray Offshore Windfarm (West) Limited.

e Moray West Site - The area of the Moray Firth Zone in which the Moray West Offshore
Wind Farm will be located, previously known as the Western Development Area (WDA).

e Moray West Offshore Wind Farm - The wind farm to be developed in the Moray West Site.

e Moray West Offshore Transmission Infrastructure (OfTl) - The Offshore Transmission
Infrastructure associated with the Moray West Offshore Wind Farm.
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e Moray West OfTI Site - The area within which the OfTI will be located. It includes part of
the Moray West Site, within which the Offshore Substation Platform(s) and a portion of the
export cables will be located, and the Moray West Offshore Export Cable Corridor within
which the remainder of the export cables will be located.

e Offshore Export Cable Corridor - Part of the Moray West OfTI Site, within which the
majority of the offshore export cable circuits will be located. This corridor is completely
outwith the Moray West Site.

e The Development - The Moray West Offshore Wind Farm and the associated Moray West
OfTI.

e Landfall Area — The section of Aberdeenshire Coast located between Findlater Castle and
Redhythe Point within which the export cable(s) will be brought ashore and connected to
the Moray West Onshore Transmission Infrastructure (OnTI).

e Moray West Onshore Transmission Infrastructure (OnTl) - The Onshore Transmission
Infrastructure associated with the Moray West Offshore Wind Farm.

e The Project - The Development (Moray West Offshore Wind Farm and Moray West OfTI)
and the Moray West OnTI.

e Moray East - Moray Offshore Windfarm (East) Limited, formerly known as Moray Offshore
Renewables Limited (MORL).

e Moray East Site - The area of the Moray Firth Zone in which the Moray East Offshore Wind
Farm and parts of the Moray East Tl will be located, previously known as the Eastern
Development Area (EDA).

e Moray East Offshore Wind Farm - The wind farm to be developed in the Moray East Site

e Moray East Transmission Infrastructure (TI) - Offshore and onshore electricity transmission
infrastructure associated with the Moray East Offshore Wind Farm.

o Telford, Stevenson and MacColl offshore wind farm areas - The three consented offshore
wind farm areas that comprise the Moray East Site.

1.3 The Developer

1.3.1
1311

13.1.2

1.3.2
1.3.21

Moray Offshore Windfarm (West) Limited

Moray West is owned 100% by Moray Offshore Renewable Power Limited (referred to as ‘Moray
Offshore’). Moray Offshore holds the Zone Development Agreement (ZDA) under which it has
exclusive rights to investigate and develop offshore wind farms in the Moray Firth Zone EDPR
UK Limited (EDPR UK) in turn owns 100% of Moray Offshore and, itself is 100% owned by EDP
Renovaveis (EDPR). In March 2017 Moray West signed an Agreement for Lease with The Crown
Estate for the Moray West Site.

EDPR is a leading global renewable energy company, with headquarters in Madrid, operating in
markets around the globe and is continuously expanding its business to new regions making the
commitment to lead in each market as well as create value for its stakeholders and shareholders.
At the end of Q1 2018 EDPR had 11 gigawatts (GW) of installed capacity. This includes 5.2 GW
in Europe, 5.4 GW in US and 331 MW in Brazil.

Moray West Development Strategy

Moray West will develop, consent, finance, construct, operate and maintain the Moray West
Offshore Wind Farm. Moray West will also develop, consent, finance, and construct the OfTI,
however, it will not own, operate or maintain the OfTl in the long term as it is not permissible
for a developer to hold both a generation and transmission licence. The consequence of this is
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that an offshore wind farm owner cannot retain operational control of any transmission
infrastructure associated with the wind farm. However, it is permissible for the wind farm
owner to construct and install transmission infrastructure assets and transfer these to an
Offshore Transmission Owner (OFTO) after commissioning.

Moray West has chosen a process known as the OFTO ‘generator build” option which involves
the wind farm developer also developing and constructing the offshore transmission
infrastructure before transferring all relevant agreements, wayleaves and consents to an
appointed OFTO. The other option is an ‘OFTO-build’ strategy where agreements, wayleaves
and consents will be transferred to the OFTO prior to construction of the transmission assets.

1.4 Background to Development of the Moray Firth Round 3 Zone

1411

14.1.2

14.13

1414

The Moray Firth Zone is located on the Smith Bank in the outer Moray Firth and covers
approximately 520 km? (151 nm?). An initial appraisal of the Moray Firth Zone found that, at that
time, as a result of other human activities, more constraints existed in the west of the Moray
Firth Zone than in the east. Such activities were expected to change over time, consequently
the decision was taken to divide the Moray Firth Zone into two; an eastern and a western
development area, and to develop the eastern area first. These areas are referred to in this
Offshore EIA Report as the Moray East Site and Moray West Site respectively.

In 2012 an application to the Scottish Ministers was made for consent to construct and operate
offshore wind farms in the Moray East Site, which was subdivided into three offshore wind farm
projects (Telford, Stevenson and MacColl offshore wind farms). Section 36 Consents for a total
capacity of 1,116 MW across the Moray East Site were granted in March 2014 and associated
Marine Licences were awarded in September 2014.

On 11 September 2017, Moray East was one of three offshore wind farm projects to be
allocated a Contract for Difference (CfD). The project will have a maximum capacity of 950MW
and will be delivered at a strike price of £57.50/MWh. It is anticipated that Moray East will be
built in a single phase with all WTGs to be installed by the end of 2021.

Following award of consent for the Telford, Stevenson and MacColl offshore wind farms, EDPR
UK initiated further investigation of the Moray West Site for offshore generation, as described
in the Moray West Offshore Wind Farm Infrastructure EIA Scoping Report (May 2016) and Moray
West OfTI Scoping Report (May 2017).

1.5 Development Overview

1511

1.5.1.2

1513

Chapter 4 of this EIA Report (Volume 2): Description of Development describes the Development
in detail including the temporary and permanent works required for the construction, operation
and decommissioning of the different components of the Development.

The Development location is shown on Figure 1.5.1 (Volume 3a). The Moray West Offshore
Wind Farm will comprise up to 85 Wind Turbine Generators (WTGs) Offshore Substation
Platforms (OSPs), inter-array cables, OSP interconnector cables and offshore export cables
which will come ashore at a point within the Landfall Area. The Mean High Water Spring
(MHWS) comprises the landward extent of the Development.

From the landfall, electricity will be transported via onshore transmission infrastructure (OnTI)
comprising underground cables and a substation, which will be located at Blackhillock in Moray,
for connection into the National Electricity Transmission System (NETS). Further information on
the OnTl is provided in the OnTI EIA Report. A summary of key potential effects of the OnTl on
the environment is also provided in Chapter 18 of this EIA Report.
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1.6 The EIA Team

1.6.1.1 Theteam responsible for the production of this Offshore EIA Report has been led by Moray West
with the assistance of lead EIA consultants, GoBe Consultants Ltd. The EIA team has been
supported during the EIA process by a number of specialist, independent and suitably qualified
consultants.

1.6.1.2 GoBe Consultants Ltd. has project managed the production of this EIA Report, assisting Moray
West with the compilation of the baseline data, analysis and interpretation, the assessment
process including Cumulative Impact Assessment (CIA), consenting, mitigation and monitoring.

1.6.1.3 Specialist consultants, listed in Table 1.6.1 below, have supported the EIA to date, including
consultation with relevant stakeholders and preparation of the specialist chapters of the EIA
Report. In line with the requirements of the 2017 EIA Regulations, Table 1.6.1 provides a brief
summary of the relevant expertise and experience of the technical consultants involved in
preparing this EIA Report.

Table 1.6.1: Offshore EIA Report Technical Specialist Consultants

Technical Specialism Consultant Relevant Expertise and Experience

EIA Report Introductory | GoBe Consultants | GoBe is an environmental and planning consultancy with a

Chapters and Summary Ltd focus on providing EIA, HRA and consenting services to the

Chapters, Benthic and offshore wind farm industry. With offshore wind involvement

Intertidal Ecology, Fish since Round 1, GoBe has been involved in the EIA and

and Shellfish Ecology, consenting of approximately 19GW to date. GoBe staff are

Other Human Activities Institute of Environmental Management and Assessment

and Report to Inform (IEMA) or Chartered Institute of Ecology and Environmental

Appropriate Assessment Management (CIEEM) members (or working towards
membership). GoBe is currently seeking IEMA Company
membership.

Physical Processes and ABPmer Ltd ABPmer is a leading UK marine environmental consultancy that

Water Quality is widely recognised for providing technical input to most of

the UK’s offshore wind, wave and tidal developments. ABPmer
has delivered various Physical Processes EIAs including
modelling of physical systems, assessments of sediment
mobility and coastal processes to a wide range of UK offshore
wind developments including the nearby Moray East and
Beatrice developments.

Marine Mammal Ecology | Sea Mammal SMRU Consulting (SMRUC) is the world’s leading marine
Research Unit mammal consultancy with an unrivalled reputation for
Consulting Ltd providing innovative, robust, and environmentally sound

solutions for clients active in the marine environment. SMRU
Consulting have extensive experience in undertaking offshore
wind farm impact assessments for marine mammals.

Ornithology NIRAS Consulting | NIRAS Consulting have a long history of providing marine

Ltd environmental consultancy services to the offshore energy
sector (Strategic Environmental Assessment (SEA), EIA, HRA,
Environmental Appraisals and Consenting) and are currently
involved in over two thirds of the Round 3 offshore wind farm
developments in the UK, and have a substantial involvement in
the Round 1, 2 and 2.5 offshore wind farms.

NIRAS has an experienced and highly skilled technical specialist
team with a focus on ornithology and has delivered HRA and
EIA support on various wind farm projects across the UK.
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Table 1.6.1: Offshore EIA Report Technical Specialist Consultants

Technical Specialism

Consultant

Relevant Expertise and Experience

Commercial Fisheries

Brown and May
Ltd

Brown & May Marine Limited (BMM) has over 35 years’
experience in undertaking a wide range of studies, and surveys
in the fields of commercial, fisheries, fish and shellfish ecology.
BMM has worked extensively on a wide range of offshore
renewables projects providing commercial fisheries EIA
Support, stakeholder engagement and post-consent support.

Shipping and Navigation

Anatec Ltd

Anatec has extensive experience of carrying out NRAs for
offshore installation projects including offshore renewables, oil
and gas installations, ports, marinas, cables, interconnectors
and marine aggregate dredging in the UK and worldwide. Our
key personnel have been at the forefront of the marine hazard
analysis and risk management field for the past 15-25 years. In
the past ten years, Anatec have completed Navigation Risk
Assessments (NRAs) and supported ElAs for the majority of UK
offshore wind farms.

Military and Civil
Aviation

Coleman Aviation
Ltd

Coleman Aviation Ltd was set up to provide independent
consultancy services to the wind farm industry on aviation
issues. Wing Commander Mike Coleman has over 27 years’
experience working in Air Traffic Control (ATC) and Air Defence
(AD) operational teams for the Ministry of Defence (MOD).
Over the past five years Coleman Aviation Ltd has provided
advice to numerous wind farm developers in resolving wind
farm-related aviation issues and EIA Support.

Seascape, Landscape
and Visual Assessment
(SLVIA)

Optimised
Environments Ltd
(OPEN)

OPEN have a strong team of landscape architects with over 15
years’ experience in undertaking landscape and visual impact
assessments. OPEN have provided EIA support on over 50
onshore and offshore wind farm projects including provision of
GIS services, visualisations, stakeholder consultations and EIA
chapter production.

Socio-economics,
Tourism and Recreation

Regeneris
Consulting Ltd

Regeneris Consulting is an independent economics consultancy
and possesses strong experience in analysing the economic
impacts of the UK offshore wind sector. Regeneris has
produced ES Chapter Socio-Economic Assessments for eight UK
offshore wind farms over the last five years, as well as
completing numerous other economic impact reports for
offshore wind farms outside of the planning process.

Archaeology and
Cultural Heritage

Wessex
Archaeology Ltd

Wessex Archaeology is the leading provider of marine
archaeological consultancy to the offshore wind industry,
working on sites throughout the UK and Europe. Wessex are a
Registered Organisation with the Chartered Institute for
Archaeologists, and the majority of their staff are also
members of CIfA, or other relevant professional body such as
Fellows of the Geological Society.

1.7  Structure of the Offshore EIA Report

1.7.1.1 The Offshore EIA Report is divided into four volumes, as shown in Table 1.7.1 below. Table 1.7.1
also identifies the contributing organisations for each chapter.
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Chapter No. Chapter Title

Consultant / Author

Volume 1: Non-Technical Summary

Volume 2: EIA Report

1 Introduction GoBe Consultants Ltd
2 Policy and Legislation Context GoBe Consultants Ltd
3 Site Selection and Alternatives GoBe Consultants Ltd
4 Description of Development GoBe Consultants Ltd
5 EIA Methodology GoBe Consultants Ltd
6 Physical Processes and Water Quality ABPmer Ltd

7 Benthic and Intertidal Ecology GoBe Consultants Ltd
8 Fish and Shellfish Ecology GoBe Consultants Ltd

Sea Mammal Research Unit

9 Marine Mammal Ecology Consulting Ltd

10 Ornithology NIRAS Consulting Ltd
11 Commercial Fisheries Brown and May Ltd

12 Shipping and Navigation Anatec Ltd

13 Military and Civil Aviation Coleman Associates Ltd
14 Seascape, Landscape and Visual Assessment OPEN Ltd

15 Socio-economics, Recreation and Tourism Regeneris Ltd

16 Archaeology and Cultural Heritage Wessex Archaeology Ltd
17 Other Human Activities GoBe Consultants Ltd
18 Whole Project Assessment GoBe Consultants Ltd
19 Summary of EIA GoBe Consultants Ltd

Volume 3a: Supporting Figures

Volume 3b: Seascape, Landscape and Visual Assessment Figures and Visualisations

Volume 4: Supporting Appendices

Appendix 4.1 Draft Environmental Management Plan GoBe Consultants Ltd
Appendix 4.2 Draft Decommissioning Plan GoBe Consultants Ltd
Appendix 5.1 Offshore Wind Farm Scoping Opinion As issued by MS-LOT
Appendix 5.2 OfTI Scoping Opinion As issued by MS-LOT
Appendix 5.3 Cumulative Impact Assessment Screening List GoBe Consultants Ltd
Appendix 6.1 Physical Processes Baseline ABPmer Ltd
Appendix 6.2 Physical Processes Numerical Modelling ABPmer Ltd
Appendix 6.3 Physical Processes Impact Assessment ABPmer Ltd
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Table 1.7.1: Structure of the Offshore EIA Report

Chapter No. Chapter Title Consultant / Author

Appendix 7.1 Benthic Survey Report Precision Marine Survey Ltd

Appendix 7.2 Intertidal Survey Report Precision Marine Survey Ltd

Appendix 9.1 Marine Mammal Baseline Characterisation Report SMRU Consulting Ltd

Appendix 9.2 Underwater Noise Modelling Report Cefas Noise & Bioacoustics
Team

Appendix 9.3 Information to Support Application for a European GoBe Consultants Ltd and

Protected Species (EPS) Licence

SMRU Consulting Ltd

Appendix 10.1

Ornithology Technical Report

NIRAS Consulting Ltd

Appendix 10 -
Annex 10.1A

Baseline Data Decision Support System (DSS) Report

HiDef Aerial Surveying Ltd

Appendix 10.2

Ornithology Collision Risk Modelling

NIRAS Consulting Ltd

Appendix 10.3

Ornithology Displacement

NIRAS Consulting Ltd

Appendix 11.1

Commercial Fisheries Technical Report

Brown and May Ltd

Appendix 11.2 Draft Commercial Fisheries Mitigation Strategy Moray West
Appendix 12.1 Navigational Risk Assessment Anatec Ltd
Appendix 12.2 Consequences Assessment Anatec Ltd
Appendix 12.3 Hazard Log Anatec Ltd
Appendix 12.4 MGN 543 Checklist Anatec Ltd
Appendix 12.5 Regular Operator Letter Anatec Ltd

Appendix 13.1

Initial Aviation Assessment

Spaven Consulting (previously
commissioned by Moray East)

Appendix 13.2

Helicopter Impact Assessment

Spaven Consulting (previously
commissioned by Moray East)

Appendix 13.3

Radar Propagation Modelling

Spaven Consulting (previously
commissioned by Moray East)

Appendix 14.1 SLVIA Methodology OPEN Ltd
Appendix 14.2 SLVIA Baseline Landscape Assessment OPEN Ltd
Appendix 14.3 SLVIA Visibility OPEN Ltd
Appendix 14.4 SLVIA Cumulative Wirelines Illustrating Moray East Current OPEN Ltd

Base Case Layout

Appendix 15.1

Socio-economics Assessment Methodology

Regeneris Consulting Ltd

Appendix 16.1

Marine Archaeology Baseline

Wessex Archaeology Ltd

Appendix 17.1

Moray Firth High Level Screening Assessment

Pager Power (previously
commissioned by Moray East)

Appendix 17.2

Unexploded Ordnance (UXO) Risk Assessment

Alpha Associates (previously
commissioned by Moray East)
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1.7.1.2 The Offshore EIA Report will be accompanied by a number of additional documents required to
support the necessary consent applications. These are detailed in Table 1.7.2.

Table 1.7.2: Consent Application Supporting Documents

Document Author

Section 36 Consent Application Letter Moray West

Offshore Wind Farm Marine Licence Application Form | Moray West

OfTI Marine Licence Application Form Moray West

Gap Analysis Moray West
Pre-Application Consultation (PAC) Report Moray West

Report to Inform Appropriate Assessment (RIAA) GoBe Consultants Ltd
Safety Zone Statement Anatec Ltd

1.8 Opportunity to Comment

1.8.1.1 Submission of the consent applications will be advertised in accordance with legislative
requirements and a period for representations specified. Statutory consultees will also be given
an opportunity to make representations on the consents applications.

1.8.1.2 Any formal responses received during the representations period(s) will be considered by
Marine Scotland Licensing Operations Team (MS-LOT) in their determination of the consent
applications.

1.8.1.3 A copy of the consent applications, with their respective plans showing the areas to which they
relate, together with a copy of this Offshore EIA Report, are available for inspection, free of
charge, via the Project website (http://www.morayoffshore.com/moray-west/document-
library/) and during opening hours at:

e The Highland Council, Planning Office, Glenurquart Road, Inverness, 1V3 5NX;
e (Caithness Planning Office, Market Square, Wick, KW1 4AB;

e Helmsdale Library and Service Point, Dunrobin Street, Helmsdale, KW8 6JX;
e Buckie Library, Cluny place, Buckie, AB56 1HB;

e Golspie Service Point, Olsen House, Main Street, Golspie, KW10 6RA;

e Brora Library, Gower Street, Brora, Highland, KW9 6PD;

e Moray Council, Planning Office, High Street, Elgin, IV30 1BX; and

e Aberdeenshire Council, Banff Planning Office, Winston House, 39 Castle Street, Banff, AB45
1DQ.

1.8.1.4 Hard copies of the Offshore EIA Report can be purchased from Moray West for a fee of £300.
Electronic versions can also be requested.
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1.8.1.5 If you wish to comment on this Offshore EIA Report or make representations to MS-LOT, you
must do so within the representation period specified in the relevant newspaper advert or
consultation letter. Please write to MS-LOT at the following address:

Scottish Government
Marine Laboratory
PO Box 101

375 Victoria Road
Aberdeen

AB119DB

1.9 References
Moray West. May 2016. Moray West Offshore Wind Farm Infrastructure Environmental Impact

Assessment Scoping Report.
Moray West. May 2017. Moray West Offshore Transmission Infrastructure Scoping Report.
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Acronym Expanded Term

AC Alternating Current

ASA Acoustical Society of America

AST Atlantic Salmon Trust

BAP Biodiversity Action Plan

BEIS Department for Business, Energy & Industrial Strategy
BERR Department for Business, Enterprise and Regulatory Reform
BOWL Beatrice Offshore Wind Farm Limited

CBRA Cable Burial Risk Assessment

ccw Countryside Council for Wales

Cefas Centre for Environment, Fisheries and Aquaculture Science
CIEEM Chartered Institute for Ecology and Environmental Management
CPA Coast Protection Act

DC Direct Current

DP Dynamically Positioned

EclA Ecological Impact Assessment

EIA Environmental Impact Assessment

EMF Electromagnetic Field

EU European Union

FEPA Food and Environment Protection Act

FRS Fisheries Research Services

GBS Gravity Base Structures

HRA Habitats Regulations Appraisal

HVAC High Voltage Alternating Current

HVDC High Voltage Direct Current

ICES International Council of the Exploration of the Sea
IEEM Institute of Ecology and Environmental Management
IHLS International Herring Larvae Survey

IMARES Institute for Marine Resources and Ecosystem Studies
IUCN International Union for Conservation of Nature

IJNCC Joint Nature Conservation Committee

MCz Marine Conservation Zone

MHWS Mean High Water Springs

MINNS Marine Invasive and Non-Native Species

MMO Marine Management Organisation

MPA Marine Protected Area
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Acronyms

Acronym Expanded Term

AA Appropriate Assessment

BEIS Business, Energy and Industrial Strategy
CfD Contracts for Difference

CIA Cumulative Impact Assessment

DECC Department for Energy and Climate Change
EC European Commission

EIA Environmental Impact Assessment

EMR Electricity Market Reform

EU European Union

FID Final Investment Decision

GHG Greenhouse Gas

HRA Habitats Regulations Assessment

LCCC Low Carbon Contracts Company

LSE Likely Significant Effect

MS-LOT Marine Scotland Licensing Operations Team
MW Megawatts

MWHS Mean High Water Springs

osp Offshore Substation Platform

OfTI Offshore Transmission Infrastructure

PAC Pre Application Consultation

RAM Restricted in the Ability to Manoeuvre
RIAA Report to Inform Appropriate Assessment
ROC Renewables Obligation Certificate

SNH Scottish Natural Heritage

WTG Wind Turbine Generator
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2 Policy and Legislative Context

2.1 Introduction

2.1.11

2.1.1.2

This chapter of the Offshore EIA Report provides a summary of the policy and legislative context
for the Moray West Offshore Wind Farm and associated Offshore Transmission Infrastructure
(OfTI), ‘the Development’ and includes:

e A brief overview of international obligations and policy, including European legislation
relating to climate change, reducing greenhouse gas emissions and the role of renewable
energy;

e UK and Scottish climate change and energy legislation and policy;
e Scottish offshore wind planning and policy;

e The Scottish offshore wind consenting process; and

e Other legislation that may be relevant to the Development.

Where policy or legislation exists in respect to specific topics, particularly in terms of the
protection or management of those receptors, it is identified in the relevant topic chapters of
the EIA Report. Detailed analysis of the applicable policy context for the Development as
assessed in the Offshore EIA Report is set out in the Moray West Offshore Planning Statement
which accompanies the application for Section 36 Consent and Marine Licences for the Moray
West Offshore Wind Farm and associated Offshore Transmission Infrastructure.

2.2 Renewable Energy Policy and the Role of Renewable Sources of Energy

2211

2.2.1.2

2.2.13

2.2.2

Scotland, and the UK as a whole, require new, renewable, sources of energy to combat climate
change and ensure that a secure supply of electricity is available to meet increased future
demand. The provision of new renewable energy projects will help the government meet legally
binding national and international targets on climate change.

Offshore wind generation has been identified at European and national level as being capable
of providing a significant contribution towards such targets. The UK Round 3 Zone projects, of
which Moray West is one, are recognised as being important contributors to Scottish and UK
targets for reducing greenhouse gas (GHG) emissions and generating electricity from renewable
energy sources by both the Scottish and UK Governments (Scottish Government, 2017; CCC,
2017).

This chapter provides the overarching policy context for the Development and the background
of the need for the Development at an international and national level.

Climate Change and Renewable Energy Legislation and Policy

International Commitments

2.2.21

2.2.2.2

The Kyoto Protocol is an international agreement, linked to the United Nations Framework
Convention on Climate Change, which commits its Parties by setting internationally binding
emission reduction targets. The Kyoto Protocol was adopted in Kyoto, Japan, on 11 December
1997 and entered into force on 16 February 2005.

At the 2015 United Nations Climate Change Conference, 195 countries adopted the first-ever
universal legally binding global climate deal (at the time of writing this had been ratified by 160
parties, including the UK). The agreement (referred to as the Paris Agreement) sets out a global
action plan to put the world on track to avoid dangerous climate change by limiting global
warming to well below 2°C.
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European Legislation and Policy

2.2.2.3

The European Commission (EC) has developed a number of mechanisms to reduce GHG
emissions and to focus effort on strengthening and diversifying the generation and supply of
energy and in response to the international commitments made at Kyoto and in Paris. The
following summarise some of the main targets and legislation relating to climate change and
renewable energy:

2020 Targets

22.2.4

2.2.25

At a European level, the European Parliament and European Council agreed a climate and
energy package known as the 20-20-20 targets in 2008. The targets to be achieved by 2020
include:

e Areduction in European Union (EU) GHG emissions of at least 20% below 1990 levels;
e 20% of EU energy consumption to come from renewable energy sources; and

e 20% reduction in primary energy use compared with projected levels, to be achieved by
improvements in energy efficiency.

In order to meet these targets, the EC introduced Directive 2009/28/EC on the promotion of the
use of energy from renewable sources (the Renewable Energy Directive). Article 3 and Annex |
of this Directive set out the mandatory national targets for individual Member States to meet
by 2020. As part of this, the UK is subject to a mandatory national target of deriving 15% of gross
final energy consumption from renewable sources by 2020 (DECC, 2009).

2030 Targets

2.2.2.6

2.2.2.7

2.2.2.8

In October 2014, EU countries agreed on a 2030 framework for climate and energy, which
included targets and policy objectives for the period between 2020 and 2030. The targets to be
achieved by 2030 include:

e A 40% cut in greenhouse gas emissions compared to 1990 levels;

e Atleasta 27% share of renewable energy consumption; and

e At least 27% energy savings compared with the business-as-usual scenario.
To meet the targets, the EC has proposed:

e Areformed EU emissions trading scheme;

e New indicators for the competitiveness and security of the energy system, such as price
differences with major trading partners, diversification of supply, and interconnection
capacity between EU countries; and

e First ideas on a new governance system based on national plans for competitive, secure,
and sustainable energy. These plans will follow a common EU approach. They will ensure
stronger investor capacity, greater transparency, enhanced policy coherence and improved
co-ordination across the EU.

In order to meet these targets, the EC published a proposal for a revised Renewable Energy
Directive on 30th November 2016; the European Parliament voted in favour of the revised
Directive in January 2018, which includes a binding target of 27% of all energy consumed coming
from renewable energy sources by 2030.
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2050 Low Carbon Economy

2.2.2.9 In addition, the EC is looking at cost-efficient ways to make the European economy more
climate-friendly and less energy-consuming. Its low-carbon economy roadmap suggests that:

By 2050, the EU should cut greenhouse gas emissions to 80% below 1990 levels;
Milestones to achieve this are 40% emissions cuts by 2030 and 60% by 2040;
All sectors need to contribute; and

The low-carbon transition is feasible and affordable.

UK Climate Change and Energy Legislation

The Climate Change Act 2008

2.2.2.10 The Climate Change Act 2008 introduced carbon budgets, which put legally binding limits on the
amount of greenhouse gases the UK can emit over a five-year period. These carbon budgets are
intended to set out a cost-effective path to achieving longer term climate targets. To date, five
carbon budgets have been put into law that run up to 2032 as summarised in Table 2.2.1 below.

Table 2.2.1: Summary of the Five Carbon Budgets in UK Law to 2032

Budgetary Period Years Covered Carbon Budget (MtCO2) :Z:Laci?o:';:: aj_lggo)
1 2008-2012 3018 -23%

2 2013-2017 2782 -29%

3 2018-2022 2544 -35%

4 2023-2027 1950 -50%

5 2028-2032 1725 -57%

6 2033-2037 Set by 30/06/21 -

- 2050 159 -80%

2.2.2.11 The UK Government subsequently produced Carbon Plans (the first being published in 2009 and
the second in 2011) which set out detailed proposals and policies for meeting the carbon
budgets across government. The plans deal with matters such as energy efficiency, low carbon
transport and industry and electricity generation. In relation to this last point the importance
of offshore wind generation is noted in the most recent plan published in 2011.

The Energy Act 2013

2.2.2.12 The 2013 Energy Act contains provisions from the then Department of Energy and Climate
Change (DECC) (now the Department for Business, Energy & Industrial Strategy or BEIS) for
Electricity Market Reform (EMR)). The EMR sets out the framework for replacing Renewables
Obligation Certificates (ROCs) with Contracts for Difference (CfD) to provide stable financial
incentives to encourage investment in low carbon electricity generation.
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2.2.2.13

2.2.2.14

2.2.2.15

CfDs are private contracts between a low carbon electricity generator and the UK Government
owned Low Carbon Contracts Company (LCCC). Under a CfD, the electricity generating party is
paid the difference between the strike price (the price for electricity reflecting the cost of
investment in low carbon technology) and the reference price (a measure of the average market
price for electricity in the Great Britain market).

The aim of CfDs is to give greater certainty and stability of revenues to electricity generators by
reducing exposure to volatile wholesale prices, whilst at the same time protecting the consumer
from paying for higher generation support costs when electricity prices are high. It is envisaged
that CfDs will help to incentivise renewable energy development in the UK, as reiterated in
Amber Rudd’s speech on a new direction for energy policy in November 2015.

In April 2014, a total of eight projects were awarded CfDs under the ‘Final Investment Decision
(FID) Enabling for Renewables’ process, thereby allocating the first CfDs that were introduced
through the EMR programme. Of these eight projects, five were offshore wind farm projects
(Beatrice, Burbo Bank Extension, Dudgeon, Hornsea Project One, Walney Extension). In February
2015, a further two offshore wind projects were awarded CfDs in Allocation Round One. In
September 2017 Moray East was one of three offshore wind projects to receive a CfD Allocation
from Round Two.

Scottish Climate Change Legislation and Policy

The Climate Change (Scotland) Act 2009

2.2.2.16

The UK’s target under the Renewable Energy Directive is delivered by individual targets for
England, Wales, Scotland and Northern Ireland. The Scottish Government’s commitment to
tackling climate change is contained in the Climate Change (Scotland) Act 2009, which sets an
interim target of a 42% reduction in GHG emissions by 2020, in addition to the target of an 80%
reduction by 2050.

Scottish Renewable Energy Policy

2.2.2.17

The Scottish Government has developed a number of strategy and policy positions aimed at
tackling climate change and delivering energy security. These broadly sit within and reflect
global, EU and UK Government Directives, regulations, plans and policies.

2020 Route Map for Renewable Energy in Scotland

2.2.2.18

2.2.2.19

2.2.2.20

At a local level, the 2020 Route Map for Renewable Energy in Scotland (Scottish Government,
2011a) sets out how Scotland will achieve its target to meet an equivalent of 100% demand for
electricity from renewable energy by 2020, as well as its target of 11% renewable heat. The 2020
Route Map is an update and extension to the Scottish Renewables Action Plan 2009.

Further updates to the Route Map were published in September 2015 (Scottish Government,
2015a). This update reports on progress on development across the renewables sector and
towards reaching the 2020 targets, highlighting that provisional figures showed renewable
sources generated a record 49.8% of Scotland’s gross electricity consumption in 2014. The 2015
update also identifies further collective actions needed to unlock Scotland’s full renewable
energy potential.

The 2020 Routemap for Renewable Energy in Scotland places considerable emphasis on the role
of offshore wind in delivering targets and demonstrates the Scottish Government’s support for
the offshore wind sector, recognising both the potential energy generation and economic
development opportunities provided by the deployment of large scale wind turbines.
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Scottish Energy Strategy: The Future of Energy in Scotland

2.2.2.21 In December 2017, the Scottish Government published its Energy Strategy. This sets out

Scotland’s 2050 vision for energy which encompasses the development of a strong low carbon
economy, building on the 2020 Route Map, and development of a modern, integrated clean
energy system for Scotland. The focus of the strategy is on continued growth of the economy
through secure, reliable and affordable energy supplies. The strategy examines Scotland’s
current energy mix and provides a framework for the future growth of technologies and fuels
that will be required to supply Scotland’s energy needs over the coming decades (Scottish
Government, 2017). With regard to offshore wind the Strategy states that the Scottish
Government will:

“open consideration of new opportunities for development in Scottish waters — and renew our
support for the development of an innovative and competitive supply chain in Scotland.”

The Strategy goes on to further state:

“The competitiveness of Scottish offshore wind has been underlined by Scottish successes
(Beatrice, Moray [East] and Neart na Gaoithe) in recent Contract for Difference auctions...

We are determined to continue supporting and growing this sector in Scotland — creating more
opportunities for Scottish manufacturers and our supply chain from the developments taking
place in our waters and beyond.”

2.3  Scottish Waters Offshore Wind Planning Policy

2.3.1
2.3.11

2.3.1.2

2.3.13

Scotland’s National Marine Plan

The Scottish Government adopted its National Marine Plan in early 2015 (Scottish Government,
2015b). The purpose of the plan is to provide an overarching framework for marine activity in
Scottish waters, in an aim to enable the sustainable development and use of the marine area in
a way that protects and enhances the marine environment whilst promoting both existing and
emerging industries. This is underpinned by a set of core general policies which apply across all
existing and future development and use of the marine environment and sectoral specific
policies.

With respect to offshore wind, the plan emphasises the growth of the global wind industry and
Scotland’s contribution to this industry by becoming a key hub for the design, development and
deployment of the next generation of offshore wind technologies. The plan emphasises the
importance of offshore wind in achieving Scotland’s targets for generating the equivalent of
100% of Scotland’s own electricity demand from renewable resources by 2020 and to deliver an
80% reduction in GHG emissions by 2050. (Scottish Government, 2015b). The plan also highlights
that within the Scottish marine area, there are a number of planned development sites for
offshore wind. These include The Crown Estate ‘Round 3’ offshore wind zones including the
Moray Firth Zone (Scottish Government, 2015b).

The core objectives and marine planning policies in relation to offshore wind developments seek
to:

e Ensure sustainable development of offshore wind in the most suitable locations;

e Maximise economic benefits from offshore wind by securing a competitive local supply
chain in Scotland;

e Align marine and terrestrial planning and efficient consenting and licensing processes
including, but not limited to, data sharing, engagement and timings, where possible;

e Align marine and terrestrial transmission grid planning and development in Scottish waters;
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e Contribute to achieving the renewables target to generate electricity equivalent to 100 %
of Scotland's gross annual electricity consumption from renewable sources by 2020;

e Contribute to achieving the decarbonisation target of 50gCO,/kWh by 2030 (to cut carbon
emissions from electricity generation by more than four-fifths);

e Encourage sustainable development and expansion of test and demonstration facilities for
offshore wind and marine renewable energy devices; and

e Ensure co-ordinated government and industry-wide monitoring.

2.3.1.4 Where relevant, specific policies are referenced within topic chapters within this EIA Report.

2.3.2 Regional Marine Plans

23.2.1

2.3.2.2

The National Marine Plan, as summarised above, sets the wider context for marine planning
within Scottish waters, and including what should be considered when creating local, regional
marine plans. Eleven Scottish Marine Regions have been created which cover sea areas
extending out to 12nm as defined by the Scottish Marine Regions Order 2015 which came into
force on 13™ May 2015 and as basis for regional marine planning, to be taken forward by marine
planning partnerships.

The Moray West OfTI partially lies within the Moray Firth Scottish Marine Region. At the time
of writing there is currently no regional marine plan in place for the region.

2.3.3  Sectoral Planning — Offshore Wind

Blue Seas - Green Energy: A Sectoral Marine Plan for Offshore Wind Energy in Scottish Territorial

Waters

2331

This plan, produced in 2011 sets out proposals for the development of offshore wind in
territorial waters (Scottish Government, 2011b). The plan identifies medium term areas of
search, one of which was located in the Moray Firth. It was proposed in the plan that the
medium term areas of search would be subject to further review as part of the ongoing bi-annual
review of the overall plan (Scottish Government, 2011b). The Moray Firth Zone is acknowledged,
though not included, in the plan, since it sits outwith territorial waters.

Planning Scotland's Seas: Draft Sectoral Marine Plans for Offshore Renewable Energy in Scottish

Waters: Consultation Paper

2.3.3.2

2.3.33

In 2013, the Scottish Government published a consultation paper for the preparation of a draft
Sectoral Marine Plan for Offshore Renewable Energy in Scottish Waters. This paper sets out
proposals for adopting a marine planning approach to the development of draft Sectoral Marine
Plans for Offshore Wind, Wave and Tidal Energy in Scottish Waters (Scottish Government,
2013b). The approach involves giving consideration to resources and key constraints before
applying social, economic and environmental assessments to inform the development of
options contained within the Draft Sectoral Marine Plans. The Moray Firth Zone is acknowledged
in the draft plan.

The Draft Plan for Offshore Wind Energy uses the medium term areas of search identified in the
Blue Seas — Green Energy plan as the starting point for identifying options for future commercial
scale offshore wind development (over 100 MW) in Scottish waters. Following more detailed
appraisal and a scoping study, the initial 25 areas of search were reduced to 10. These include
an area of search of the north coast of Aberdeenshire (southern Moray Firth) and an area of
search of the east coast of Aberdeenshire.
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Results from consultation on the proposed options presented in this consultation paper were
published in a Consultation Analysis Report (Scottish Government, 2014). This report
summarises the key responses received from consultation on the proposed options for future
commercial scale offshore wind development. The Final Plan for Offshore Wind Energy, taking
the responses from consultation into account, is yet to be published.

Scottish Energy Strategy: The Future of Energy in Scotland

2.3.3.5

As described in Section 2.2 of this chapter, in December 2017 the Scottish Government
published its Energy Strategy. The strategy examines Scotland’s current energy mix and
provides a framework for the future growth of technologies and fuels that will be required to
supply Scotland’s energy needs over the coming decades and confirms continued support for
the offshore wind sector in Scotland (Scottish Government, 2017).

Scotland’s Offshore Wind Route Map

2.3.3.6

Scotland's Offshore Wind Route Map: Developing Scotland's Offshore Wind Industry to 2020
and Beyond (Scottish Government, 2010 updated 2013a), recognises that, with 25 % of Europe's
offshore wind potential, the large scale development of offshore wind represents the biggest
opportunity for sustainable economic growth in Scotland.

2.4  Scottish Offshore Wind Consenting Regime and Legislation

2411

The following sections describe the policy context and legislative requirements relevant to the
consenting and development of all offshore aspects associated with the Development.

2.4.2 Development Consents

2421

The Scottish Ministers are the relevant decision-makers in respect of the Section 36 Consent and
the Marine Licences. Moray West are applying for a Section 36 Consent and Marine Licence for
the Offshore Wind Farm and a Marine Licence for the Offshore Transmission Infrastructure
(OfTI). These three licence applications, where are being made simultaneously, are supported
by the information presented in this Offshore EIA Report. These consent applications will be
processes by Marine Scotland Licensing Operations Team (MS-LOT), on behalf of the Scottish
Ministers.

Section 36 Consent

2.4.2.2

Construction and operation of an offshore wind farm of greater than 50 Megawatts (MW)
capacity in Scottish Offshore Waters (which covers 12 nm — 200 nm), requires consent under
Section 36 of the Electricity Act 1989. A Section 36 Consent is required for all elements of the
‘generating station’. For the purpose of this Development this includes the wind turbine
generators and inter-array cables elements of the Offshore Wind Farm but does not include the
OfTI.

Marine Licences

24.2.3

The Marine (Scotland) Act 2010 and the Marine and Coastal Access Act 2009 state that a Marine
Licence is required to construct, alter or improve any works or deposit any object in or over the
sea, or on or under the seabed. A Marine Licence will therefore be required to construct the
Offshore Wind Farm and to construct the OfTl elements of the Development. The Marine
Licence requirements under the Marine (Scotland) Act 2010 apply in Scottish Territorial Waters
and the Marine Licence requirements under the Marine and Coastal Access Act 2009 apply in
Scottish Offshore Waters.
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2.4.2.4 In considering a Marine Licence application the Scottish Ministers ensure the proposals are in

accordance with the "appropriate marine plans" (as defined in the Marine (Scotland) Act 2010
i.e. any National Marine Plan or relevant Regional Marine Plan in effect) and "appropriate
marine policy documents" (as defined in the Marine and Coastal Access Act 2009) i.e. the UK
Marine Policy Statement and any relevant Marine Plan in effect), unless relevant considerations
indicate otherwise. When making their decision, the Scottish Ministers must also consider:

e The need to protect the environment;

e The need to protect human health;

e The need to prevent interference with legitimate uses of the sea;

e The effects of any use intended to be made of the works in question when constructed;

e Any representations made by anyone with an interest in the outcome of the marine licence
applications; and

e Such other matters as the Scottish Ministers consider relevant.

2.4.2.5 A summary of the principal development consents and licences required to develop the Moray
West Offshore Wind Farm and OfTI are outlined in Table 2.4.1 below.

Table 2.4.1: Development Consents Required

Development Consent

Development Element

and Licences Required

Works/Activities

Decisions Making Body

Moray West Offshore
Wind Farm (wind
turbines, substructures,
foundations and inter-
array cables only)

Section 36 Consent -
Electricity Act 1989 (as
amended)

To construct and operate
a generating station in
excess of 50 MW within
the Scottish offshore
region.

Scottish Ministers, acting
through MS-LOT.

Moray West Offshore
Wind Farm (as above)

Marine Licence - Marine
and Coastal Access Act
2009

Moray West OfTI (OSPs,
OSP interconnector
cables, offshore export
cables)

Marine Licence - Marine
(Scotland) Act 2010; and
Marine and Coastal
Access Act 2009

For depositing substances
or objects and for the
construction, alteration
or improvement of any
works in or over the sea
or on or under the
seabed (below Mean High
Water Springs (MHWS))
including the temporary
placement of
construction materials
and/or disposal of
dredged material etc.

Scottish Ministers, acting
through MS-LOT.

Scottish Ministers, acting
through MS-LOT.

2.4.3
2431

Consenting Process

Where an offshore energy project, such as an offshore wind farm, requires a Section 36 Consent
and a Marine Licence, MS-LOT can process both consent applications jointly. The consenting
process is summarised below, in line with the relevant guidance document (BSI, 2015).

Policy and Legislative Context



Moray Offshore Windfarm (West) Limited
Environmental Impact Assessment Report

Pre-Application

2.43.2

2433

2434

At the pre-application stage developers are advised to undertake preparatory work and discuss
proposals with MS-LOT as early as possible. The first step in the EIA process commences with
screening and / or scoping exercises to confirm the requirement for EIA and scope of EIA
respectively. Itis encouraged that developers consult on the proposal as part of the consenting
and EIA process with a variety of statutory consultees and stakeholders. MS-LOT consult with
statutory and non-statutory consultees when an EIA screening and scoping opinion is requested
by a developers. In the majority of cases MS-LOT liaise directly with consultees but can also
direct applicants to specific organisations if appropriate.

Moray West elected to undertake an EIA rather than undertaking a screening exercise.
Subsequently, as part of a request for a Scoping Opinion, Moray West issued Scoping Reports to
MS-LOT in May 2016 for the Moray West Offshore Wind Farm and in May 2017 for the Moray
West OfTl. MS-LOT consulted, and sought advice on, the Scoping Reports from a variety of
sources within Marine Scotland and from expert external advisors, consultees, stakeholders and
other regulators. Based on the advice sought, Scoping Opinions advising of the scope of the EIA
for the Wind Farm and OfTl were published in August 2016 and August 2017 respectively.

This EIA Report has been prepared based on advice provided in these Scoping Opinions, and the
outcomes of additional ongoing consultation with statutory consultees and stakeholders on the
Development proposal.

Pre-Application Consultation

2.435

2.4.3.6

As part of the application process The Marine (Scotland) Act 2010 sections 22 to 24 set out the
requirement for pre-application consultation for developments within Scottish Territorial
Waters with the potential for significant impact on the environment and local communities. The
process provides opportunities to receive feedback from the public and third sector
organisations that can then be addressed in the application and supporting EIA Report. MS-LOT
require applicants to have undertaken pre-application consultation with stakeholders,
consultees and the public in accordance with the legislative requirements.

At the time of EIA Report preparation, pre-application consultation relating to those elements
of the Development within 12 nm has been undertaken. The approach to and outcomes of this
are presented in a Pre-Application Consultation (PAC) Report, which will accompany the OfTI
Marine Licence application.

Application & Determination

2.4.3.7

2438

2439

Moray West has submitted the required consent applications, supported by this Offshore EIA
Report, to MS-LOT. Once the application is accepted by MS-LOT, Moray West will circulate
application information to consultees identified by MS-LOT, and also place copies of the same
information in public viewing places. Moray West will also advertise the applications in national
and local press. Publication and consultation on this Offshore EIA Report will be carried out in
accordance with the EIA Regulations (as defined below).

Consultees then have a fixed period of time in which they may make representations on the
consent applications, and these are considered by MS-LOT. Scottish Ministers then proceed to
determine the applications and a decision is announced and published.

Moray West have entered into a Processing Agreement with MS-LOT, which sets out application
and determination timelines.
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Post Consent

2.4.3.10 As part of a positive determination, MS-LOT may attach various conditions to the relevant

licences and consents and Moray West will have a statutory duty to comply with them.

2.5 The EIA Regulations

2.5.1.1

2.5.1.2

2.5.1.3

2514

Certain types of developments are classed as ‘EIA Development’ under the requirements of the
EIA Directive and the domestic regulations implementing it. The purpose of these provisions is
to ensure that, in considering whether to grant consents for developments that are likely to
have significant environmental effects, the consenting authorities have all the necessary
environmental information on which to base their decision. It is considered that due to the
nature, scale and size of the Development, there is the potential for significant environmental
effects and accordingly an EIA has been carried out.

The EIA Directive (Directive 85/337/EEC) and its various amendments were codified by Directive
2011/92/EU. That Directive was also recently amended (Directive 2014/52/EU). The relevant
domestic legislation implementing this most recently amended EIA Directive in Scotland and the
wider-UK came into force on 16th May 2017, after the Offshore Wind Farm scoping exercise had
been carried out and before the equivalent OfTI scoping exercise.

This Offshore EIA Report for the Development meets the requirements set out in all applicable
legislation; including the Marine Works (Environmental Impact Assessment) (Scotland)
Regulations 2017, the Marine Works (Environmental Impact Assessment) (Scotland) Regulations
2007 and the Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017,
together referred to as ‘the EIA Regulations’.

Further detail on the legislative requirements relating to EIA are set out under Chapter 5: EIA
Methodology.

2.6 Requirement for Habitats Regulations Assessment

2.6.1.1

2.6.1.2

2.6.1.3

Council Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna and flora,
also known as the ‘Habitats Directive’, provides for the conservation of natural habitats and of
wild flora and fauna including in offshore areas. The EC Directive on the conservation of wild
birds (Birds Directive) applies to the conservation of all species of naturally occurring wild birds
including in offshore areas. In the UK, sites designated as Special Areas of Conservation (SACs)
and Special Protection Areas (SPAs) form part of the Natura 2000 network, delivering the
requirements of the Directives.

Both Directives have been transposed into Scottish Law by The Conservation (Natural Habitats
&c.) Regulations 1994 (as amended) (the Habitats Regulations) and in the offshore marine area
by the Conservation of Offshore Marine Habitats and Species Regulations 2017 (the Offshore
Habitats Regulations). Certain provisions of the Conservation of Habitats and Species
Regulations 2017 also apply to section 36 Consent projects within Scotland and its territorial
waters however these regulations are not applicable to the Development.

The Habitats Regulations and Offshore Habitats Regulations require that wherever a project,
that is not directly connected with, or necessary to the management of a Natura 2000 site, and
is likely to have a likely significant effect (LSE) on the site (either alone or in-combination with
other plans or projects) then an Appropriate Assessment must be undertaken by the Competent
Authority to ascertain whether the project would have adverse effects on the integrity of the
Natura 2000 Site. The Appropriate Assessment must be carried out before consent or
authorisation can be given for the project.

Policy and Legislative Context
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Information required to inform an Appropriate Assessment has been gathered and presented in
parallel to this Offshore EIA Report. An HRA Screening Report, which identifies those sites and
features for which there is a potential LSE has been prepared by Moray West as part of this
process. The HRA Screening Report was issued to the competent authority (in this case MS-LOT)
and other relevant stakeholders for comment. Subsequently, a Report to Inform Appropriate
Assessment (RIAA) has been prepared for submission with the applications. The RIAA considers
whether there are any potential for adverse effects on the conservation objectives and integrity
of the relevant designated sites and features.

Whilst there is likely to be some repetition of information between the Habitats Regulations
Assessment (HRA) Screening Report, RIAA and EIA Report, the HRA Screening Report and RIAA
do not form part of the EIA process or the EIA Report and are therefore only mentioned to
provide context and information.

2.7 Other Consents and Licences

2.7.1

2.7.11

2.7.1.2

2.7.13

2.7.2
2.7.21

2.7.3
2731

2.73.2

The Energy Act 2004 and the Electricity (Offshore Generating Stations) (Safety Zones)
(Application Procedures and Control of Access) Regulations 2007

Under Section 95 of the Energy Act 2004 where a renewable energy installation is proposed to
be constructed, and the Scottish Ministers consider it appropriate for safety reasons, designated
areas may be declared as safety zones.

Safety zones are intended to ensure the safety of the renewable energy installation or other
installations in the vicinity during construction, operation, extension or decommissioning.
Safety zones may exclude non-wind farm vessels from navigating through a designated area for
a designated period.

This Offshore EIA Report confirms the intended application of safety zones by Moray West (see
Chapter 12: Shipping and Navigation). It is currently assumed that during construction of the
Development, 500 m safety zones will be applied around any structure where construction work
is underway, as indicated by the presence of a large construction vessel(s). It is intended that
50 m safety zones are applied around any partially completed structure where work is not
underway and around completed structures prior to their commissioning. During the
operational phase of the Development, 500 m safety zones will be applied around any structure
undergoing major maintenance, defined as work requiring a large or Restricted in the Ability to
Manoeuvre (RAM) vessel.

Energy Act (2004) (Decommissioning)

Sections 105 to 114 of the Energy Act 2004 require a decommissioning scheme for an offshore
renewable energy installation to be approved by the Scottish Ministers. The potential effects of
the decommissioning of the Development will be assessed within the EIA, and a draft
Decommissioning Plan has been prepared to accompany the Offshore EIA Report.

The Crown Estate Act 1961 (Seabed Lease)

The Crown Estate Commissioners are the owners of much of the foreshore and the seabed
below the territorial seas of the UK under the provisions of the Crown Estate Act 1961 and are
the party entitled to exercise the right to exploit areas for the production of energy from water
or winds within designated areas. The Commissioners require a lease of the seabed and
foreshore (where applicable) to be entered into for developments on the marine estate,
including cable laying and construction of offshore structures.

In March 2017 Moray West signed an Agreement for Lease (AfL) with The Crown Estate
Commissioners in respect of the Moray West Site. Under the provisions of the Scotland Act 2016,
The Crown Estate’s management functions in Scotland have been transferred to the Crown
Estate Scotland since April 2017.

Policy and Legislative Context
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2.7.4 The Conservation (Natural Habitats, &c.) Regulations 1994 and the Conservation of Offshore
Marine Habitats and Species Regulations 2017 (European Protected Species Licensing)

2.7.4.1 Under the Habitats Regulations and the Offshore Habitats Regulations certain activities which
would normally constitute an offence against European Protected Species (EPS), which are
species requiring strict protection, can be carried out legally under a licence. An example of
such an activity is the piling of OSP and WTG foundations, which may generate underwater noise
at levels that could disturb cetaceans, which are EPS. The licences are granted by Scottish
National Heritage (SNH) or the Scottish Ministers depending on the reason for the licence
application. Moray West will apply for licences as appropriate and prior to the start of
construction, and have provided a Report to Inform a European Protected Species (EPS) Licence
Application as part of this application (see Appendix 9.3).

2.7.5 Town and Country Planning (Scotland) Act 1997

2.7.5.1 Planning permission will be separately sought by Moray West for the OnTl under the Town and
Country Planning (Scotland) Act 1997. The Town and Country Planning (Environmental Impact
Assessment) (Scotland) Regulations 2017 will apply to that application. As such a separate
scoping exercise has been undertaken for the OnTl and a separate Onshore EIA Report will be
prepared for submission with the application for planning permission. The Offshore EIA Report
will consider the OnTl where relevant and to the extent that the details of the OnTI are known,
to ensure that the effects of the Project as a whole are considered.
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AA Appropriate Assessment
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3 Site Selection and Alternatives
3.1 Introduction

3.1.1.1 This chapter presents the main stages in the site selection process for the proposed
Development, and the alternatives considered by Moray West.

3.1.1.2 The EIA Regulations (Chapter 2: Policy and Legislation) requires that the EIA Report include
information on the alternatives to the relevant project studied by the developer. In Schedule 4
of the Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017 the
requirement is:

“a description of the reasonable alternatives (for example in terms of project design, technology,
location, size and scale) studied by the developer, which are relevant to the proposed project and
its specific characteristics, and an indication of the main reasons for selecting the chosen option,
including a comparison of the environmental effects”.

3.1.1.3 Similar provisions appear in the other EIA Regulations.
3.2 Site Selection Process
3.2.1.1 Site selection for the Development has been guided by four key factors:

e The selection and subsequent award of the Moray Firth Zone;

e The Zone Appraisal and Planning (ZAP) process which identified areas for the development
of wind farms within the zone;

e The grid connection agreement between Moray West, National Grid and SHE-Transmission
(SHE-T), which confirmed Blackhillock, Moray, as the grid interface point for the
Development, and which enabled the identification of offshore and onshore export cable
route corridors and the onshore substation; and

e Consultation and technical investigations which have enabled refinements to be made in
the location and design of the Development.

3.3 Identification of Round 3 Offshore Wind Zones within UK Waters (12 nm to 200 nm)

3.3.1.1 The Moray Firth Zone was identified as a suitable area offering ‘potential for offshore wind’ by
The Crown Estate as part of the Round 3 Offshore Wind Zone tendering process in 2008. In their
briefing note titled ‘Round 3 Offshore Wind Site Selection at National and Project Levels’ (The
Crown Estate, 2008), The Crown Estate explain the zone selection process which is summarised
below.

3.3.1.2 The Crown Estate Round 3 Offshore Wind Zones were the subject of the Offshore Energy
Strategic Environmental Assessment (OESEA) undertaken in 2008 and 2009 (The Department of
Energy and Climate Change (DECC) 2009). The OESEA was prepared to assess the implications
of further rounds of offshore wind farm leasing in the UK Renewable Energy Zone (12 nm to 200
nm) as well as the implications of other industry activities. The results of this strategic level
analysis showed that the zones represent suitable ‘areas of opportunity’ for offshore wind farm
projects, and have the ability to deliver the required capacity of energy from offshore wind
within acceptable environmental limits. However, it was recognised that there may be many
local or regional constraints to the development of offshore wind farm projects within the zone
boundaries.
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3.3.1.3
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3.3.15

3.3.1.6

The Crown Estate used their Marine Resource System (MaRS) Geographic Information System
(GIS) tool to identify suitable areas for offshore wind farm development. The Round 3 Zones
were identified in an iterative process that took account of a number of constraints imposed by
existing or future use of the sea (The Crown Estate, 2012).

The finalised Round 3 Zones were selected following the completion of a three stage iterative
process involving consultation with a range of stakeholders.

As the Competent Authority, The Crown Estate was responsible for carrying out a full Habitats
Regulations Assessment (HRA) of the Round 3 Offshore Wind Plan. This included an Appropriate
Assessment (AA) for those sites where likely significant effects (LSE) could not be excluded at
that screening stage. Where appropriate, the outcomes from this HRA have been taken into
consideration by the various Round 3 developers as part of the process of zone and project
development.

In bidding for the Moray Firth Zone as part of the Round 3 tender process as it was considered
that, on balance, although there were environmental and technical constraints present in the
zone, there remained good opportunities for development. In 2010, an exclusivity agreement
for the Moray Firth Zone (a Zone Development Agreement (ZDA)) was awarded by The Crown
Estate and which is now held by Moray Offshore Renewable Power Limited.

3.4 Zone Appraisal and Planning (ZAP)

3411

3.4.1.2

3.4.1.3

34.14

3.4.1.5

3.4.16

The identification of individual projects within the Moray Firth Zone was undertaken by the
process of Zone Appraisal and Planning (ZAP) which is a non-statutory strategic planning process
recommended by The Crown Estate specifically for Round 3.

The aim of ZAP was to:

e Optimise the development opportunity within the Moray Firth Zone (‘the Zone’) through
the identification of the most technical and environmentally suitable development sites;

e Encourage wide stakeholder engagement at a strategic level to help inform the longer-term
development strategy; and

e Consider potential cumulative impacts across the Zone, and in relation to other nearby
offshore wind farm developments and marine activities.

An appraisal of potential constraints / key considerations was undertaken in 2010 in order to
identify suitable areas for development within the Zone (BMT Cordah & RPS, 2009; Moray East,
2010b). It considered a range of engineering, environmental and economic factors. Available
bathymetric and seabed geology data was analysed, ‘hard constraints’ (e.g. oil and gas wells,
surface structures with helipads, pipelines and cables, wrecks) present within the Zone were
mapped, and other environmental features were considered.

The appraisal resulted in the division of the Zone into eastern and western areas (now referred
to as the Moray East and Moray West Sites), which were each subject to a distinct set of
engineering constraints and environmental considerations. The arc-shaped boundary between
the Moray East and Moray West Sites (Figure 3.4.1 — Volume 3a) reflects a buffer previously
applied to oil platforms in the Beatrice oil field to allow for helicopter access.

From an environmental perspective, key receptors identified as requiring consideration across
the Zone include marine mammals, seabirds, potential interference to military and civil aviation
radar and use of the Zone by commercial fisheries. Potential effects on shipping and navigation
were also identified as requiring consideration, although levels of maritime traffic throughout
the Zone are generally low.

The main potential constraints / areas for consideration identified within the Moray West Site
were as follows:
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e Presence of existing oil platforms and other subsea infrastructure (i.e. wells and pipelines)
associated with the Beatrice oil field along the north west boundary of the Moray West Site
and associated potential interference with helicopter and navigation access routes to these
platforms (the Beatrice oil field is due to be decommissioned between 2024 and 2027);

e Presence of the Beatrice Demonstrator Turbines within the Moray West Site (these are also
to be removed as part of the decommissioning of the Beatrice oil field);

e Presence of a large section of the Ministry of Defence (MoD) Practice Area D807. This has
since been removed;

e Allowance for a buffer zone between wind turbine development in the Zone and the
adjacent Beatrice Offshore Windfarm Limited (BOWL) offshore wind farm which is currently
under construction; and

e Proximity to the Moray Firth and Dornoch Firth & Morrich More Special Area of
Conservation (SAC) and sensitive marine mammal features.

3.5 Moray West Offshore Wind Farm Site

3.5.11

3.5.1.2

3.5.13

From the ZAP process, Moray Offshore identified two main areas for development within the
Zone; the Moray East Site and the Moray West Site (Figure 3.4.1 — Volume 3a). The decision
was taken to develop the Moray East Site first, primarily due to the presence of a greater number
of constraints in the Moray West Site associated with the Beatrice oil field and associated
infrastructure. The first offshore wind farm projects to be proposed within the Moray East Site
were the now consented Telford, Stevenson and MacColl Offshore Wind Farms, with a total
generating capacity of 1,116 MW.

Following award of consents to the Moray East developments, EDPR UK initiated further
investigation of the suitability of the Moray West Site for offshore generation. It became clear
that the constraints that were initially present within the Moray West Site had diminished over
time. The MoD Practice Area had been removed and the oil platforms adjacent to the Zone
were subject to decommissioning proposals. It was noted that an additional hard constraint
was now present within the Zone in the form of the planned Beatrice Offshore Wind Farm export
cables, but that these could be managed.

The Moray West Offshore Wind Farm was taken forward to EIA Scoping in May 2016, based on
the boundaries shown in Chapter 1: Introduction - Figure 1.5.1 (Volume 3a). Information
presented in the Scoping Report, and subsequently presented in this EIA Report, was informed
by findings from various studies and surveys that had been undertaken as part of the previous
Telford, Stevenson and MacColl Offshore Wind Farm applications where these had overlapped
with or were directly applicable to the Moray West Site. The Offshore Substation Platforms
(OSPs) and a portion of the export cable circuits will also be located within these boundaries.

3.6 Development Options

3.6.1.1

With regard to defining the final Development in terms of turbine sizes, numbers, layouts,
construction methods etc., it has been necessary, and will continue to remain necessary, to
consider a range of possible development options based on different design parameters. This
is referred to as the ‘Design Envelope’ approach to consenting, and is recognised as standard
practice across the offshore wind industry. This approach has been developed specifically to
give Developers flexibility within their consents to accommodate any future improvements in
technology or construction methods in their final Development design.
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3.6.1.2

3.6.1.3

3.6.1.4

With respect to this Development, the components requiring greatest flexibility in terms of
specific design parameters include the Wind Turbine Generators (WTGs) (i.e. numbers, rotor
diameter, maximum blade tip heights etc.) and substructures types e.g. monopiles, pin-pile
jackets, suction caissons or gravity base structures. These components will then also influence
other components of the Development such as layouts and spacing between individual WTGs,
number and positioning of Offshore Substation Platforms (OSPs) and cables (inter-array, OSP
interconnector and export).

Although the ‘Design Envelope’ has been developed specifically to take into account future
developments in technologies and construction methods, the final extent of that Design
Envelope (e.g. maximum design parameters) is influenced by environmental and physical (i.e.
seabed characteristics, water depth etc.) factors. These factors include specific desigh measures
and limits that have already been put in place, or have been developed during the EIA process,
to prevent or minimise the potential for any potential adverse effects on the environment
(referred to as embedded measures or any changes introduced / limits applied to the Design
Envelope based on specific outcomes from this EIA Report e.g. where potentially significant
effects have been identified.

The Design Envelope for this Development is described in detail in Chapter 4: Description of the
Development. Further detail on applying the Design Envelope approach to the assessment of
impacts is provided in Chapter 5: EIA Methodology.

3.7 Identification of Grid Interface Point and Landfall Appraisal

3.7.1
3.71.1

3.7.1.2

Initial Grid Connection Options

Moray West began discussions with National Grid Electricity Transmission Limited (NGET) and
Scottish Hydro Electric Transmission (SHE-T) (the grid licence holder in Scotland) in 2016, with
the objective of identifying potential onshore grid interface points with sufficient capacity for
the Development. At this point, NGET commenced the Connections and Infrastructure Options
Note (CION) process.

A number of potentially suitable grid interface points (Figure 3.6.1 — Volume 3a) were
considered through this process based on an understanding of the grid infrastructure capacity
in relation to the location of Development, the potential capacity of Development and its target
connection timescale. The connection locations identified comprised:

e Blackhillock;

e Brora/Dunbeath;

e Cullen / Portgordon;
e New Deer; and

e Spittal.

3.7.2 National Grid Connection Offer

3.7.21

The aim of the CION is to provide an assessment of the options to connect a development to the
National Electricity Transmission System (NETS). The process facilitates an appraisal of a variety
of options and identifies the preferred onshore connection points and offshore transmission
network configuration for the development. The CION is developed to initially make a
representative Connection Offer to an applicant and subsequently develop the most economic
and efficient design option for the connection of a project. This involves assessment by NGET,
SHE-T and the developer from an economic and strategic perspective, in terms of the additional
costs and investments required for the connection, based on the capacity requested and the
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timing of when the developer predicts that the connection will be required. An important
element of this assessment is the cost that will be passed on to the consumer (the public and
businesses) as a result of the works which will be required to ensure the network can
accommodate the development.

3.7.2.2 As part of the economic assessment, the CION considers the total life cost of the connection —
assessing both the capital and projected operational costs to the onshore network (over a
development’s lifetime) to determine the most economic and efficient design option. Whilst a
developer inputs into this process in terms of the comparative costs for different options which
National Grid may consider, the eventual offer is determined by National Grid. In addition to
economic assessment, the CION process also requires consideration of environmental and
consenting risks associated with each of the potential connection options.

3.7.2.3 Based primarily on likely costs and timing of grid infrastructure upgrades three potential
locations were initially discounted, leaving Blackhillock and New Deer as the focus of the further
appraisal process.

3.7.2.4 In April 2017, Moray West was formally offered by National Grid a grid interface point at
Blackhillock as a result of this process, allowing landfall optioneering to commence.

3.7.3 Landfall Appraisal

3.7.3.1 On receipt of the grid connection offer, an initial desk-based assessment of potential landfall
options along the Moray / Aberdeenshire coast was undertaken. The basis for the desk-based
assessment was to identify potential landfall locations that would facilitate potential options for
an export cable corridor route from the Moray West Site. This involved consideration of the
following environmental and technical constraints:

e Presence of existing infrastructure (both onshore and offshore);

e Coastal landform and topography e.g. presence of high cliffs;

e Presence of land designated for nature conservation / other features of importance;
e Proximity to residential properties;

e Other land uses e.g. business, recreational, agriculture;

e Proximity to water courses;

e Potential for interactions with water supplies;

e Suitability of access for equipment / plant required to bring cables ashore (e.g. Horizontal
Directional Drilling (HDD) rig or trenching tools);

e Presence of Common Good Land; and
e Minimisation of third party interactions.

3.7.3.2 On this basis, a number of potential landfall options were identified along a stretch of coastline
running from Portknockie to Portsoy in Moray / Aberdeenshire (see Figure 3.6.2 — Volume 3a).
Potential options for bringing the cables ashore at Portgordon (west of Portknockie) were also
examined. However, Portgordon is already being used as the landfall for both the Caithness to
Moray HVDC Interconnector Project and the offshore export cables for the Beatrice Offshore
Wind Farm. Consequently, remaining available space at this landfall (both onshore and on the
offshore approach) is fairly constrained. It was therefore concluded that, due to the limited
space combined with an increased risk of third party interactions and potential environmental
effects (on the basis the most suitable environmental and technical routes have already been
occupied), Portgordon was discounted as a potential landfall location.
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3.7.3.3 Potential landfall locations between Portgordon and Portknockie are also limited due to the
presence of built development associated with Buckie, Portessie and Findochty, presence of the
A942 Great Eastern Road which runs along this section of coastline, areas of environmental and
archaeological sensitivity, and the presence of steep cliffs along sections of the coast between
Portessie and Portknockie. Work to refine the landfall area of search therefore focused on
potential landfall location along the stretch of coast to the east of Portnockie, between Cullen
Bay and Portsoy.

3.7.3.4 These potential landfall locations were visited by a multi-disciplinary team of environmental and
consenting specialists, and cable construction and installation engineers, to identify a preferred
Landfall Area.

3.7.3.5 The following points were noted for the visited locations:

Cullen Bay — it was considered that cable installation in this location would be technically
challenging due to the presence of a steep embankment and viaduct immediately inshore
of the beach. There would also be potential constraints associated with routing through
either the golf course or a designed landscape garden. Access to the site for construction
would be challenging, with potential requirements for occasional temporary closures of the
main road in and out of Cullen village;

Beach area to north of Cullen — potential technical challenges identified in this location due
to the presence of steep slopes adjacent to the shore;

Coastline between Cullen and Findlater Castle — majority of this section of coast is
dominated by steep cliffs of between 20 and 30 m in height (up to 50 m in certain locations).
The exception is Sunnyside Beach - a small beach located at a mid-point along the stretch
of coastline between Cullen and Findlater Castle. The beach area offers a potential location
as a landfall for the cables. However, the beach is backed by steep cliffs (approximately
30 m height). Due to the height of the cliffs at the back of the beach, and along this entire
section of the coast, cable installation is not considered to be a technically feasible option
in this location;

Coast between Findlater Castle and Sandend Bay — much of this stretch of the coast is also
dominated by high steep cliffs that are not technically feasible for cable installation. The
exception is Garron Point located at the western end of Sandend Bay where, although still
a rocky section of the coastline, the gradient of the cliffs has started to reduce significantly
on the approach to the main part of the bay;

Sandend Beach — the main beach located within Sandend Bay, offers a potential suitable
location for bringing the cables ashore using either open cut trench (OCT) or HDD
techniques. It is acknowledged as a popular surfing beach due to long fetch. The beach is
also in close proximity to residential properties located around the small harbour at the
west end of the bay and properties which extend south along the western side of the beach.
Potential challenges were noted with routing the cable through an area of dunes located at
the back of the beach and constraints with surrounding local land uses including local
caravan park (also located at the back of the beach) and distillery located at the eastern
end of the bay;

Redhaven Beach — located at the eastern end of Sandend Bay, east of the distillery. This
smaller beach also offers potential suitable locations for bringing the cables ashore using
either open cut trench (OCT) or HDD techniques. There is also an existing access track that
could potentially provide access directly onto the beach. A potential challenge was noted
with the size of the beach and ability to maintain sufficient separation distances between
the offshore cable circuits on the approach to the landfall; and
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e Stretch of coast between Redhaven Beach and Redhythe Point. This section of the coastline
comprises a mixture of small bays (immediately to the east of Sandend beach) and rocky
cliffs. The cliffs increase in both gradient and height towards Redhythe point, reaching
heights of up to approximately 30 m. Cliffs along the section of coastline immediately to
the east of Redhaven Beach are more gently sloping and lower in height (approximately
10 m). This section of the coast also offers potential as a suitable landfall, with technical
challenges.

It should be noted that the entire section of coast between Cullen and Redhythe Point (Portsoy),
except Sandend Beach, is located within the Cullen to Stake Ness Coast Site of Special Scientific
Interest (SSSI) which is designated for the geological and biological features of the cliffs along
this section of the coast.

Following the site visits and further desk-based analysis of potential constraints, a Landfall Area
on the Aberdeenshire coastline was selected that runs from Findlater Castle in the west to
Redhythe Point in the west. The final landfall location, to be determined post-consent and
following further constraints analysis and site investigation, will sit within this Landfall Area.

Amendment to Onshore Planning Application Boundary:

The EIA for the Planning Permission in Principle (PPP) application being submitted for the Onshore
Transmission Infrastructure (OnTIl) has been undertaken in parallel to the EIA for the Offshore Wind
Farm and OfTI. As part of this process, and in response to ongoing consultation with local
communities and other key stakeholders, Moray West has made a decision to amend the Onshore
Planning Application Boundary (PAB) to exclude Sandend Beach and all potential landfall locations to
the west of the beach out towards Findlater Castle (see Image 1.5.1 in Volume 2 - Chapter 1:
Introduction).

Although the Landfall Area presented in this EIA Report and the Marine Licence application for the
OfTI has not been amended to reflect the change to the Onshore PAB, Moray West confirms that
Sandend Beach, and potential landfall locations to the west of the beach towards Findlater Castle,
will no longer be considered as a potential landfall location.

3.7.4  Export Cable Corridor

3.7.4.1

Having identified a stretch of coastline within which the landfall would be located, a desk-based
assessment was undertaken to identify the Offshore Export Cable Corridor. An initial appraisal
of physical and environmental constraints between the Moray West Site and the Landfall Area
was undertaken. Table 3.7.1 below lists the constraints that were considered.

Table 3.7.1: Offshore Constraints

Constraint Preference
Ground conditions (exposed bedrock) Avoid

Military practice and exercise areas Avoid

Wrecks Avoid
Navigation aids Avoid

Boulders Avoid if possible
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Table 3.7.1: Offshore Constraints

Constraint

Preference

Cables (crossing)

Avoid if possible and where not possible, minimise
number

Cables (proximity)

Avoid if possible

Pipelines (crossing)

Avoid if possible and where not possible, minimise
number

Pipelines (proximity)

Avoid if possible

Offshore infrastructure (offshore wind farms,
platforms)

Avoid / maintain separation distance

Depressions

Avoid if possible

Seabed mobility

Avoid if possible

Sandwaves, megaripples etc.

Avoid if possible

Excessive slopes

Avoid if possible

Dumping grounds

Avoid if possible

Foul ground

Avoid if possible

Anchorages

Avoid if possible

Designated sites of nature conservation interest

Avoid if possible

Potential Annex | habitat

Avoid if possible

Sensitive fish species spawning grounds

Avoid if possible

Areas of commercial fishery importance

Avoid if possible

Planned developments (cables, pipelines) Manageable
Shipping routes Manageable
Fishing grounds Manageable

3.7.4.2 The following criteria, defined by the Moray West engineering team, were also applied in
identifying the Moray West Offshore Export Cable Corridor:

e Point of exit from the Moray West Site — given that the location of the OSP(s) within the
Moray West Site are still to be determined, the precise exit points for the export cable
circuits is also unknown. Therefore, in order to retain flexibility for positioning the OSPs,
the potential exit area for the offshore export cable circuits extends along the entire
southernmost boundary of the Moray West Site.

e Moray West Offshore Export Cable Corridor — the following criteria were agreed:

o The corridor should be 3 km wide, to allow for detailed routing and micro-siting of
the cable circuits;

o The cable route should be as direct as possible whilst avoiding known constraints; and

o Cable crossings should be minimised, if they are required then the route should be
altered where possible to ensure that the cables can cross at 90 degrees.
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3.7.4.3 The Moray West Offshore Export Cable Corridor is shown in Figure 1.5.1 (Chapter 1 Figures —
Volume 3a). The criteria listed above were adhered to in defining the corridor, with the
following exceptions:

e A small number of wrecks are present within the corridor, but the width of the corridor
allows for routing around these features; and

e Cable crossings cannot be avoided, but the width of the corridor will allow for adequate
crossings to be achieved.

3.8 Appraisal of Onshore Export Cable Corridor Options

3.8.1.1 Alongside the appraisal of potential offshore corridors linked to the landfall stretch of coast, a
similar exercise was undertaken to define an Onshore Export Cable Corridor and associated
infrastructure (substation). This process is described in the Moray West Onshore EIA Report
which focuses on assessing potential impact of the onshore transmission infrastructure (OnTI)
from the landfall to the substation at Blackhillock. A summary of the key findings from the OnTI
EIA and discussion of any potential impacts in relation to this Development is provided in
Chapter 18 of this EIA Report: Whole Project Assessment.

3.9 Identification of the Development for Scoping and Environmental Impact Assessment (EIA)

3.9.1.1 Following the identification of the Landfall Area of search and Moray West Offshore Export
Cable Corridor, as depicted in Figure 1.5.1 (Chapter 1 Figures — Volume 3a), EIA Scoping of the
OfTl was progressed in May 2017.

3.9.1.2 Further site selection work has been undertaken following OfTIl Scoping. This has included an
additional engineering-led landfall site visit, benthic and intertidal surveys of the Moray West
Site and Moray West Offshore Export Cable Corridor, and landowner and stakeholder
engagement. This work has enabled the refinement of the Development to the point of public
engagement and consent application accordingly:

e Confirmed Moray West Offshore Wind Farm boundaries and indicative WTG and OSP
layouts;

e Identified a preferred Moray West Offshore Export Cable Corridor of up to 3 km width; and

e |dentified a Landfall Area of search, within which a final landfall location will be identified
following more detailed environmental and engineering investigations.
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4 Description of Development

4.1 Introduction

4.1.1
4.11.1

4.11.2

4.1.1.3

4.1.1.4

Purpose of this Chapter

This chapter of the Offshore EIA Report describes the Development, comprising the Moray West
Offshore Wind Farm and associated Offshore Transmission Infrastructure (OfTI). It describes
the design of the Development as currently understood and the proposed methods and timing
of the construction, operation and maintenance (O&M) and decommissioning of the various
Development components.

The information provided in this chapter underpins the EIA by providing the primary design
parameters that form the basis of the offshore consent applications. This chapter does not,
however, present detail on additional derived design parameters such as maximum footprint
(m? or km?) of different substructures on the seabed, maximum area of seabed disturbance
during cable installation, rotor blade rotational speeds or hammer energies required to install
monopile or pin-pile foundations that require consideration as part of the assessment of impacts
on specific topics and receptors.

These derived design parameters are defined as part of the realistic worst case Design Envelope
presented in each of the topic chapters (Chapters 6 to 17). Within each chapter, tables have
been prepared which identify specific derived parameters for each impact identified as requiring
assessment for that topic. This approach ensures that each impact is assessed against the worst
case design parameters that are of direct relevance to that specific topic / receptor.

Further information on the approach to the Design Envelope is provided below.

4.2 Design Envelope Approach

4.21.1

4.2.1.2

4.2.13

Throughout this chapter the Design Envelope (otherwise known as the ‘Rochdale Envelope’)
approach has been taken where primary design parameters are not known. It is not possible to
provide precise final details of the Development, or the way in which it will be built, a number
of years ahead of the time it will be constructed. In the offshore wind sector, improvements in
technology and construction methodologies occur frequently and unless an envelope approach
is taken information provided as part of the consent application could become rapidly outdated,
resulting in an uneconomical and potentially unbuildable project.

The Design Envelope therefore sets out a series of design options for the Development and it
contains a reasoned minimum and maximum extent for a number of key design parameters.
The final, detailed design, will lie within the minimum and maximum extent of the consents
sought. The detailed design of the Development can therefore vary within this ‘envelope’
without rendering the EIA inadequate.

For each of the topic chapters within the Offshore EIA Report, and for each of the impacts
assessed therein, the Design Envelope considered will be the scenario which would give rise to
the greatest potential effect. For example, if several WTG models are within the Design
Envelope, then the assessment will be based on the WTG model understood to have the greatest
impact magnitude. This may be the WTG model with the greatest tip height or the largest area
of seabed required during construction, depending upon the topic under consideration. Any
Development design parameters equal to, or less than, those assessed in this Design Envelope
will have environmental effects of the same level or less.
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4.3 Development Overview

4.3.1
43.1.1

4.3.1.2

Development Boundary

The Development boundary is shown in Figure 4.3.1. The boundary encompasses:

o The Moray West Site. This is where the offshore wind farm will be located, which will
include the Wind Turbine Generators (WTGs), WTG foundations and substructures, inter-
array cables, up to two Offshore Substation Platform(s) (OSP(s)), OSP interconnector cables
and, to the extent located within the Moray West Offshore Wind Farm Site, the offshore
export cables.

e The Moray West Offshore Export Cable Corridor. This is where the offshore export cables
will be located.

The Moray West Site is located on the Smith Bank in the Outer Moray Firth, approximately
22.5 km from the Caithness coastline. The Moray West Site covers an area of approximately
225 km? and the Offshore Export Cable Corridor covers an area of approximately 185 km?,

4.3.2 Outline Description

43.2.1

43.2.2

43.2.3

43.2.4

43.2.5

The Development will comprise of WTGs and all infrastructure required to transmit the power
generated by the WTGs to shore.

The key components of the Development will be as follows:

e Up to 85 offshore WTGs;

e Up totwo OSPs;

e Substructures and associated seabed foundations (for WTGs and OSPs);

e Subsea inter-array cables linking individual WTGs with each other and linking strings of
WTGs with the OSPs;

e Subsea interconnector cables linking OSPs (if two OSPs are installed);

e Subsea export cables running from the OSPs to shoreline landfall;

e Scour protection around substructures and cable protection (if required); and
e Monitoring equipment, such as metocean buoys (if required).

Once onshore, electricity generated by the Development will be transmitted via underground
cables to a substation at Blackhillock in Moray where the electricity will then be connected into
the National Electricity Transmission System (NETS). The landfall, onshore underground cables
and substation comprise the Moray West Onshore Transmission Infrastructure (OnTl). The OnT],
together with the Development (Moray West Offshore Wind Farm and OfTI) comprise the
Project.

It is currently planned that construction of the Development would commence in 2022 and end
in 2024, spanning 36 months. Site investigation required to establish seabed conditions and any
seabed preparation works would take place prior to 2022. Timescales are subject to Moray
West securing a route to market through the Contract for Difference (CfD) process.

It is likely that the components for the Development will be fabricated at a number of
manufacturing sites within the United Kingdom and further afield. A local construction base (or
‘intermediate delivery port’ facility) may be used to stockpile components, such as WTG towers,
nacelles and blades, before delivery to site for installation. Alternatively, components may be
delivered directly to site for installation.
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Image 4.3.1: Revised onshore PAB excluding Sandend Beach and areas to the west of Sandend Beach to
Findlater Castle
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4.4 Offshore Wind Farm Infrastructure

4.4.1

Offshore Wind Turbine Generators (WTGs)

Design

44.1.1

4.4.1.2

44.1.3

4414

4.4.1.5

44.1.6

Moray West requires flexibility in WTG choice to ensure that anticipated changes in available
technology and project economics can be accommodated within the Development design. The
Design Envelope therefore sets maximum and, where relevant, minimum realistic worst-case
scenario parameters against which potential environmental effects can be assessed. For the
purposes of this assessment, four WTG model types are currently under consideration. These
are referred to throughout the Offshore EIA Report as Model 1, Model 2, Model 3 and Model 4.
Subject to final design it is possible that alternative WTG model types may be selected. However,
the physical parameters of the WTGs, such as maximum blade tip height, rotor diameter, and
height of nacelle will remain within the maximum envelope described in this chapter and
subsequent topic assessment chapters.

This Development description does not refer directly to the capacity of individual WTGs, but
rather their number and physical dimensions. In recent years, the capacity of the current
generation of WTGs has become more flexible and may be different depending on the
environmental conditions at a particular site; therefore, it is not considered appropriate to
constrain the Design Envelope based on WTG capacity. It should be noted that the EIA
assessments presented in subsequent chapters are not linked to or affected by WTG capacity.

The Development will comprise up to 85 WTGs. Although a range of WTG models will be
considered, these will follow the conventional offshore WTG design architecture with three
blades and a horizontal rotor axis.

The blades are connected to a central rotor hub, which turns a shaft connected to a generator
or gearbox (if required). The generator and gearbox are located within a containing structure
known as a nacelle situated adjacent to the rotor hub. The nacelle is supported by a tubular
tower structure, which is affixed to a supporting substructure at an elevation above sea level.
The nacelle is able to rotate or ‘yaw’ on the vertical axis in order to face the oncoming wind
direction.

WTGs operate within a set wind speed range. At approximately 3 ms™ (metres per second) the
WTG will start to generate electricity and at around 15 ms™ they will reach maximum output. At
around 25 ms™ the WTG output starts to reduce towards zero. This enables the WTG to shut
down gradually in high wind speeds to protect the WTG and foundation.

Based on findings from the ornithological assessment (Volume 2 — Chapter 10), the minimum
clearance between the Highest Astronomical Tide (HAT) sea level and the lowest point of the
blade for each WTG has been increased from 22 m to 35 m in order to mitigate potential adverse
effects on seabirds. However, the rotor diameter and therefore maximum blade tip height will
be dependent on the chosen WTG design. The worst-case scenario Design Envelope in terms of
maximum rotor diameter and maximum blade tip height will be dependent on the selected
model of WTG as presented in Table 4.4.1 below.

Table 4.4.1: WTG Parameters

Parameter

Maximum Design Envelope

Model 1 WTGs Model 2 WTGs Model 3 WTGs Model 4 WTGs

Maximum number of WTGs 85 85 72 62
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Table 4.4.1: WTG Parameters

Minimum height of lowest blade
tip above HAT (m) 3 3 3 3
Maximum blade tip height above 199 230 265 285
HAT (m)
Maximum rotor blade diameter (m) | 164 195 230 250
Maximum Tip Height: —
285m Above LAT

Maximum Rotor
Diameter: 250m

Minimum Air
Draft: 22m*

Image 4.4.1: lllustration of WTG based on Model 4 WTG parameters
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Layout

4.4.1.7

Designing and optimising the layout of the WTGs and other offshore surface infrastructure is a
complex, iterative process taking into account a large number of inputs and constraints
including, but not limited to:

e Site conditions:

o Wind speed and direction;

o Water depth;

o Sea current, tidal and wave conditions;

o Ground conditions;

o Environmental constraints (anthropogenic and natural); and

o Seabed obstructions (wrecks, unexploded ordnance (UXO), oil wells, existing cables).
e Design considerations:

o WTG type;

o Installation set-up;

o Foundation design;

o Electrical design; and

o O&M requirements.

4.4.1.8 The Moray West Offshore Wind Farm layout will have spacing between neighbouring WTGs of
no less than 1,200 m downwind and 1,050 m crosswind. The layout will have some form of
regularity in plan (i.e. grid or diamond pattern) and will allow for a single line of orientation,
subject to micro-siting.

4.4.1.9 Inorder to inform the EIA process, Moray West has prepared indicative layouts associated with
each of the four WTG model options. These layouts also display indicative OSP locations. It is
important to note that these layouts are indicative and may not reflect the final layout, which
will be determined following further site investigation post-consent and informed by any design
principles agreed through the ongoing EIA process.

4.4.1.10 Figure 4.4.1 (Volume 3a) presents an indicative layout based on the maximum number of
structures (85 WTGs and 2 OSPs).

Oils and Fluids

4.4.1.11 Each WTG will contain components that require lubricating oils, hydraulic oils and coolants for
operation. Examples of substances contained in the WTG include:
e @Grease;
e Synthetic oil/ hydraulic oil;
e Nitrogen;
e Transformer silicon/ oil;
e  Sulphur hexafluoride (SF6); and
e Water/ glycerol.

4.4.1.12 The volume of oil and fluids would vary depending on wind turbine design, i.e. whether

conventional design or gearless or whether one or two rotor bearings are used in the design. It
may also depend on the amount of redundancy designed into the system.
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WTGs contain sensors that enable early detection of loss of fluids and leaks. In the unlikely
event of a leak within the nacelle, bunding is typically present to contain any fluids.

Control Systems

4.4.1.14 Each WTG will have its own control system to carry out functions like yaw control and ramp

down in high wind speeds. All the WTGs will also be connected to a central Supervisory Control
and Data Acquisition (SCADA) system for the monitoring and control of the wind farm remotely.
This allows functions such as remote WTG shutdown if faults occur. The SCADA system will
communicate with the wind farm via fibre optic cables, microwave, or satellite links. Individual
WTGs can also be controlled manually from within the WTG nacelle or tower base in order to
control the WTG for commissioning or maintenance.

Access

4.4.1.15

The WTGs may be accessed either from a vessel via a boat landing(s) or stabilised gangway via
the substructure, or by hoisting from a helicopter to a heli-hoist platform on the nacelle. Any
helicopter access would be designed and operated in accordance with relevant Civil Aviation
Authority (CAA) guidance and standards.

Aids to Navigation, Colour, Marking and Lighting

4.4.1.16

4.4.1.17

4.4.1.18

4.4.1.19

4.4.1.20

The wind farm will be designed and constructed to satisfy the requirements of the CAA,
Maritime and Coastguard Agency (MCA), and the Northern Lighthouse Board (NLB) in respect of
marking, lighting and fog-horn specifications.

The legal requirement for offshore WTG aviation lighting is stipulated in Article 223 of the Air
Navigation Order 2016 (reproduced in CAP393 Air Navigation: The Order and the Regulations),
with other documents providing further policy information and guidance. It is noted that the
Air Navigation Order only requires medium intensity red lighting to be fitted to turbines on the
periphery of a group of turbines subject to approval by the Civil Aviation Authority (CAA).
Additional requirements relate to the requirement for lighting and marking relating to the use
of helicopter landing facilities on turbines and also for the purposes of assisting Search and
Rescue (SAR) operations. Aviation lighting for the final layout design will be agreed post-consent
with the CAA (and in relation to SAR operations with the MCA).

Maritime navigational marking and lighting for the final layout design will be agreed post-
consent with the NLB. The colour scheme for nacelles, blades and towers is generally RAL 7035
(light grey). Foundation steelwork is generally in RAL 1023 (traffic light yellow) up to HAT +15m
or to Aids to Navigations, whichever is higher.

During operations, lighting will be as per the above guidance and take into account any new
guidance from the current lighting trials being undertaken by the Navigation and Offshore
Renewable Energy Liaison (NOREL) group. As a minimum all WTGs and the Wind Farm will
comply with the requirements of IALA Recommendation O-117.

The positions of all structures will be conveyed to the UK Hydrographic Office so that they can
be incorporated into Admiralty Charts and the Notice to Mariners procedures.

Description of Development



Moray Offshore Windfarm (West) Limited
Environmental Impact Assessment Report

Installation

4.4.1.21 Generally, WTGs are installed using the following process:

e WTG components are picked up from a port in the UK or further afield either by an
installation vessel or transport barge. To date, installation vessels have typically been jack-
up vessels (JUVs) to provide a stable platform on site from which installation of the WTGs
can be carried out. Dynamically positioned (DP) floating heavy lift vessels (HLVs) may also
be employed. Generally, blades, nacelles and towers for a number of WTGs are loaded
separately onto the vessel.

o Typically, some pre-assembly operations are carried out ahead of transit to site to ease the
offshore installation process. The components will then transit to the Moray West Site and
will be lifted onto the existing foundation or transition piece using a crane that will be
attached to the installation vessel. The exact methodology for assembly is dependent on
WTG type and installation contractor and will be defined in the pre-construction phase
post-consent. It is also possible to transport pre-assembled WTGs to site for installation.

4.4.1.22 For the EIA process, conservative assumptions are made on the type and maximum number of

vessels involved in installation, and the number of return trips to the Moray West Site from port
that are required throughout the WTG installation campaign. Vessel requirements are discussed
in more detail in Section 4.8.2: Construction Vessels and Helicopters.

4.4.2  Substructures for WTGs

44.2.1

4.4.2.2

4423

There are a number of substructure types that are being considered for the Moray West
Offshore Wind Farm. As with the WTGs, Moray West will require flexibility in substructure
choice to ensure that anticipated changes in available technology and project economics can be
accommodated within the Development design. The final selection will depend on a range of
factors including selected WTG model, physical and environmental constraints, project
economics and procurement approach.

The WTG substructures provide the seabed foundation and supporting structure to an elevation
above water level for the WTGs. There are a number of foundation and substructure types that
can be used and the types will not be confirmed until the final design of the wind farm post-
consent. Consequently, the EIA will consider a range of types, including:

e Piled monopile substructures (‘monopiles’);

e Pin-piled jacket substructures;

e Suction caisson foundation (for jacket or monopile substructures); and
e  Gravity base structure foundations.

If available to the market at the time of construction, hybrid substructure types may also be
used, for example whereby monopile and gravity base structures may be used in combination.
The design parameters of such substructures will not exceed those defined for the substructure
types listed above.
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Gravity Base Monopile Jacket Foundation Suction Caisson

Image 4.4.2: Schematic of WTG substructure types

Monopile Substructures

Design

4.4.2.4 A monopile typically consists of a single tubular steel column (pile) embedded into the seabed
and extending to approximately water surface level. A tubular steel transition piece (TP) of
similar diameter is fitted on to the pile and secured mechanically (e.g. bolts) or by a grouted
interface. The TP may include integrated ancillary components, such as boat landing, working
platform, sacrificial anodes etc., as well as providing the connection to the wind turbine tower.
The TP is usually painted yellow and marked according to relevant regulatory guidance and may
be installed separately following the monopile installation. A fully integrated pile and TP
structure may also be considered. The maximum dimensions of the monopile substructures can
be seen in Table 4.4.2 below.
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Table 4.4.2: Monopile Parameters

Maximum Design Envelope
Parameter
Model 1 WTGs Model 4 WTGs
Number of monopiles 85 62
Diameter of monopile (m) 12 15
Embedment depth (below seabed) 50 50
Installation
4.4.2.5 In the case of all substructure types, the substructures will be fabricated offsite, stored at a

4.4.2.6

4.4.2.7

4.4.2.8

4.4.2.9

4.4.2.10

suitable port facility and transported to site as needed. Long term Metalization and Impressed
Current Cathodic Protection (ICCP) Systems may be installed either during manufacture or after
the installation of the substructure

Again, in the case of all substructure types, prior to installation, pre-construction preparatory
works may be required, such as seabed levelling, sand wave clearance or boulder clearance. If
debris is present below the seabed surface, then excavation may be required for access and
removal. Any unexploded ordnance (UXO) found may be removed and/or detonated on site.
The requirement for any preparatory works would be informed by choice of substructure type
and by site-specific geophysical and geotechnical surveys, likely to be completed post-consent.

Seabed preparations for monopile installation are usually minimal. If preconstruction surveys
show the presence of boulders or other seabed obstructions at foundation locations, these may
be removed if the foundation cannot be re-sited to avoid the obstruction.

Monopiles and TP will be transported to site either on the installation vessel (either JUV or HLV)
or on transport barges. Alternatively, monopiles can be sealed and floated horizontally so that
they can be towed to site using tugs. Once on site, the monopiles will be installed using the
following process:

e Upend and lower pile to seabed using vessel gripper system to maintain verticality;

e Drive pile through seabed to the required embedment depth using either vibro hammer,
impact hammer or a combination of techniques;

e Lift transition piece onto monopile (note this may be undertaken at a later date from pile
installation); and

e Secure transition piece onto monopile either with grout, bolts or other connection
mechanism.

If percussive piling installation is not possible due to the presence of rock or hard soils, the
material inside the monopile may be drilled out before the monopile is driven to the required
depth. This can be done in advance of the driving or if the pilling rate slows significantly during
piling, known as refusal. If drilling is required, spoil arising from the drilling will be disposed of
adjacent to the foundation location.

The piling would include a 20 minute ‘soft start’ where the hammer energy will be kept at a
minimum of approximately 10% maximum energy before being gradually increased in order to
maintain a steady embedment rate. Depending on the soil condition encountered, maximum
hammer energy will only be required at the later stages of the piling operation.
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Where grout is used to attach the TP to monopile, this will comprise an inert cement mix that is
pumped into the anulus between the TP and the monopile. The grout will be pumped either
from the installation vessel or a support vessel. The process will be carefully controlled and
monitored to ensure minimal grout is lost to the surrounding environment. The bolted solution
will use bolts to connect the TP to the monopile in a similar manner to that used to connect the
turbine and the TP.

Monopile installation may take up to nine months in total. Up to two installation vessels may be
used, with up to two piling simultaneously

Pin-piled Jacket Substructures

Design

4.4.2.13

Piled jacket substructures are formed of a steel lattice construction (comprising tubular steel
members and welded joints) secured to the seabed by hollow steel pin-piles connected to the

jacket feet. The piles rely on frictional and end bearing properties of the seabed for support.

Unlike monopiles, there is no separate TP; the TP and ancillary structure is fabricated as an
integral part of the jacket. Pin-piles will typically be of a smaller diameter than monopiles.

4.4.2.14 Jacket substructures would be three- or four-legged (Image 4.4.3 below). The design envelope

for jacket substructures with pin-piles is shown in Table 4.4.3 below.

Table 4.4.3: Pin-pile Jacket Parameters

Maximum Design Envelope
Parameter

Model 1 WTGs Model 4 WTGs
Number of jackets 85 62
Number of legs per jacket 3or4d 3ord
Separation of adjacent legs at seabed level (m) 35 40
Leg diameter (m) 3 3.5
Piles per foundation 4 4
Pin-pile diameter (m) 3.5 4
Embedment depth (below seabed) 60 60
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Image 4.4.3: lllustration of a four legged jacket substructure
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Installation

4.4.2.15 As with the installation of the monopiles, piled jacket structures will be transported to site by
installation vessels or barges and lowered onto the seabed by the installation vessel.

4.4.2.16 The pin-piles can be installed either before or after the jacket is lowered to the seabed. If before;
a piling template will be placed on the seabed to guide the pile locations. Thisis usually a welded
steel structure. The piles will then be installed through the template, and the jacket affixed to
the piles after it has been lowered into position, either mechanically (swage / gripper) or by
grouted connection. If after; the piles will be installed through the jacket feet at the seabed, or
through the legs of the jacket from the top of the structure.

4.4.2.17 As with monopiles, pile driving would include a ‘soft start’ procedure for approximately
20 minutes before hammer energies are increased gradually during the piling operation to
maintain a sufficient rate of penetration. Depending on the soil condition encountered,
maximum hammer energy will only be required at the later stages of the piling operation.

4.4.2.18 The pin-piles can be impact driven, drilled or vibrated into the seabed, in a similar way to
monopiles. However, as pin-piles are smaller, the maximum hammer energy (for impact driving)
to be used would be lower. The seabed preparation would be as for the monopile substructures.
Pin-pile installation may take up to nine months in total. Up to two installation vessels may be
used, with up to two piling simultaneously.

Suction Caisson Foundations (for both Jacket or Monopile Substructures)

Design

4.4.2.19 Suction caissons are a foundation concept that has been used extensively for the support of
structures in the oil and gas sector and are being increasingly employed for offshore wind
supporting structures. The concept consists of a steel cylindrical skirt or skirts (the bucket)
sealed at the top, which penetrate into the seabed under the weight of the jacket and
hydrostatic forces created as a result of hydraulically excavating the internal cavity of the
bucket. Once sealed into position these hydrostatic forces provide the structure with sufficient
connection with the seabed for the environmental (wind, wave and tide) and turbine loads.

4.4.2.20 Suction caissons can be used with either jacket or monopile substructures. For both the jacket
and monopile substructures the TP and ancillary structures may be fabricated as an integrated
part of the substructure.

4.4.2.21 Suction caisson jacket substructures will be three or four-legged, whereas monopile caissons
will comprise larger, singular structures. Consequently, the dimensions of the suction caissons
required for jacket substructures compared to monopile substructures will be different. The
design envelopes for suction caisson jacket substructures and suction caisson monopile
substructures are presented in Tables 4.4.4 and 4.4.5 respectively.

Table 4.4.4: Suction Caisson Jacket Parameters

Maximum Design Envelope
Parameter

Model 1 WTGs Model 4 WTGs
Number of jackets 85 62
Number of legs per jacket 3ord 3ord
Separation of adjacent legs at seabed level (m) 35 40
Leg diameter (m) 3 3.5
Suction caissons per foundation 4 4
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Table 4.4.4: Suction Caisson Jacket Parameters

Maximum Design Envelope
Parameter

Model 1 WTGs Model 4 WTGs
Suction caisson diameter (m) 20 25
Caisson penetration depth (below seabed) (m) 15 20
Height of caisson remaining above seabed once installed (m) 10 10

Table 4.4.5: Monopile Suction Caisson Parameters

Maximum Design Envelope
Parameter

Model 1 WTGs Model 4 WTGs
Number of suction caissons 85 62
Suction caissons per foundation 1 1
Suction caisson diameter (m) 45 55
Caisson penetration depth (below seabed) (m) 30 35
Height of caisson remaining above seabed once installed (m) 10 10

Installation of Suction Caisson Foundations (for Both Jacket and Monopile Substructures)

4.4.2.22 The suction caissons (already attached to jacket or monopile substructures) will be transported
to site on a jack-up barge or suitable heavy lift vessel. The suction caisson structures (jacket or
monopile) will be lowered to the seabed using a crane. The suction caisson will then either be
pushed into the seabed or a negative pressure will be created within the skirt by a pipe that is
used to “suck the water out” of the caisson. This will secure the suction caisson and associated
substructure to the seabed. Concrete or an appropriate filler may then be injected into the
caisson between the seabed and the caisson lid

4.4.2.23 Aswell asthe boulder and obstruction removal that is described in the monopiles section above,
some seabed levelling may be required before the suction caissons are installed.

4.4.2.24 Where required, grout will be used to provide a strong connection between the suction caisson
and the jacket / monopile. This will be installed using a Remote Operated Vehicle (ROV). After
grouting, scour protection may also need to be installed around each suction caisson depending
on local conditions.

4.4.2.25 Should the TP not form part of an integrated structure, it will be lifted into position and secured
onto the monopile or jacket substructure either with grout, bolts or another connection
mechanism.

Gravity Base Substructures

Design

4.4.2.26 Gravity base substructures are concrete or concrete-steel hybrid structures, sometimes
including additional ballast (typically sand, gravel, rock or dredged material) that sit on the
seabed to support the turbine tower. Gravity bases vary in shape but are significantly wider at
the base (at seabed level) to provide support and stability to the structure. Conical or upside
down T-shaped bases are being considered for the Development (Image 4.4.4).
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4.4.2.27 The Design Envelope for gravity base substructures is shown in Table 4.4.6.

Work Platform: 40m x 40m (Indicative)
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Image 4.4.4: lllustration of a gravity base substructure
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Table 4.4.6: Gravity Base Foundation Parameters

Maximum Design Envelope
Parameter
Model 1 WTGs Model 4 WTGs
Number of gravity base substructures 85 62
External diameter at sea surface (m) 12 15
External diameter at seabed (m) 45 55
Height of installed base above seabed (m) 20 30
Installation
4.4.2.28 A gravity base does not require piling or drilling to remain in place. They can either be brought

4.4.2.29

4.4.2.30

to site on barges or installation vessels as for the other foundation types, or alternatively they
can be floated to site. This would be done by designing the structures to be buoyant and towing
them to site using tugs and support vessels. The foundations would then be lowered to the
seabed in a controlled manner either by pumping in water, or installation of ballast (or both).

Gravity base substructures need to be placed in pre-prepared areas of seabed. Seabed
preparation would involve levelling and dredging of the soft mobile sediments as required, as
well as any boulder and obstruction removal, and the installation of a gravel bedding and
levelling layer. Dredging would be carried out by dredging vessels using suction hoppers or
similar, and the spoil would either be deposited on site or at a licensed marine disposal site. It
is possible that a portion of it could be used as under-base infill and ballast. The bedding and
levelling layer installation would be undertaken by a rock installation vessel such as a 'fall pipe'
type vessel.

Some gravity base structure solutions may require the injection of a cement grout mix under
the foundation to strengthen the sea bed and / or fill voids to ensure structural integrity.

4.4.3  Scour Protection for Substructures

4431

Scour protection is designed to prevent substructures for WTGs, OSPs and other offshore
infrastructure, being undermined by hydrodynamic and sedimentary processes, resulting in
seabed erosion and subsequent scour hole formation. The shape of the substructure is an
important parameter influencing the potential depth of scour hole formation. Scour around
substructures is typically mitigated by the use of scour protection measures. Several types of
scour protection exist, and the Development is considering use of the following:

e Graded rock placement — layers of graded stones placed around / on structures to inhibit
erosion;

e Rock bags — rock-filled fibre mesh bags, which adopt the shape of the seabed/structure as
they are lowered onto it;

e Concrete mattresses - typically several metres wide and long, of cast articulated concrete
blocks which are linked by a polypropylene rope lattice, which are placed on / around
structures to stabilise the seabed and inhibit erosion; and

e Frond mats — mats typically several metres wide and long, comprised of continuous lines of
overlapping buoyant polypropylene fronds that create a drag barrier which prevents the
sediment in their vicinity from being transported away. The frond lines are secured to a
polyester webbing mesh base that is itself secured to the seabed by a weighted perimeter
or anchors pre-attached to the mesh base by polyester webbing lines.
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4.4.3.2 The amount and type of scour protection required will vary for the different substructure types
being considered and the final design of the substructures, which will in turn be influenced by
the results of pre-construction seabed investigation. As with the WTG types and substructures,
flexibility in scour protection choice is required to ensure that anticipated changes in available
technology can be accommodated within the final Development design.

4.4.3.3 The final choice and detailed design of a scour protection solution for the Moray West Offshore
Wind Farm will be made after detailed design of the foundation structure, taking into account a
range of aspects including geotechnical data, meteorological and oceanographic data, water
depth, maintenance strategy and cost.

4.4.3.4 Scour protection options for WTG substructures and area of scour protection (m?2) are shown in
Table 4.4.7 below.

Table 4.4.7: Scour Protection Parameters

Maximum Design Envelope

Parameter . Suction Caisson .
. Pin-Pile Jacket Mono Suction .
Monopile . Jacket (per X Gravity Base
(per pin-pile) . Caisson
caisson)

Scour protection options | Rock placement; rock bags; concrete mattressing; frond mats

Area of scour protection
(including foundation) 1,080 167 1,100 4,712 4,712
per foundation (m?)

4.4.4 Inter-array Cables

4.4.4.1 Inter-array cable circuits carry the electrical current produced by the WTGs. They link the WTGs
to one another and the WTGs to the OSP(s), from where the electricity generated can be
transformed in voltage and transferred to shore. A small number of WTGs will typically be
grouped together on the same cable ‘circuit’ or ‘string’, with multiple ‘circuits/strings’
connecting back to the OSP(s).

Design

4.4.4.2 The inter-array cable circuits will consist of a number of power conductor cores, usually made
from copper or aluminium, and fibre optic communication cables surrounded by layers of
insulating material as well as material to armour the cable for protection from external damage
and material to keep the cable watertight.

4.4.4.3 The Design Envelope for inter-array cables is shown in Table 4.4.8 below.

Table 4.4.8: Inter-array Cable Circuit Parameters

Parameter Maximum Design Envelope

Cable specification 3-core cable, most likely with integrated fibre optics
Length of cable (km) 275

Voltage range (kV) 33-72.5
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Installation

4444

4445

4.4.4.6

Seabed obstructions, including UXO where relevant, will be removed where necessary prior to
cable installation. Pre-lay grapnel runs (PLGR) will be conducted to remove linear seabed
surface debris along cable routes; debris will be brought ashore for recycling or disposal. Where
boulders are present they may need to be removed by grab or plough methods, and they will
be moved onto seabed adjacent to the cable route.

The cables will be buried below the seabed wherever possible, to a minimum depth of 1 m,
noting that trench depths may vary across the site down to 3 m depending on seabed conditions.

Possible installation methods include jetting, cutting and ploughing whereby the seabed is
opened and the cable laid within the trench simultaneously using a tool towed behind the
installation vessel. Alternatively, it may also be necessary to install the cable by pre-trenching
whereby a trench is opened in one operation and then the cable laid subsequently from another
vessel. These operations may occur post-cable lay whereby the cable is surface laid onto the
seabed, a trench is opened up, and the cable is then laid into the trench.

Ploughing

4.4.4.7

4448

A forward blade cuts through the sea bed to create a trench (laying the cable behind where
trenching and laying are undertaken simultaneously). Ploughing tools can either be pulled
directly by a surface vessel or mounted onto self-propelled caterpillar tracked vehicles which
run along the sea bed taking power from a surface vessel.

Ploughing is suited to a wide variety of seabed types. However, even if ploughing is the primary
method adopted for laying the inter-array cables, it may still be necessary to adopt alternative
installation methods i.e. jetting or cutting in certain locations such as areas where seabed
obstacles are present, or in areas of harder seabed, or where there are cable crossings or jointing
loops etc.

Jetting

4.4.4.9

Jetting tools may be mounted on towed sleds or on tracked cable burial vehicles operated and
controlled from a host vessel via an umbilical cable or as a ROV. A jetting system works by
fluidising the seabed using water jets to create a trench.

Cutting

4.4.4.10 Cutting tools may be mounted on towed sleds or on tracked cable burial vehicles operated and

controlled from a host vessel via an umbilical cable or as a ROV. Mechanical cutting methods
may be used in areas of harder seabed. They typically deploy chain, wheel or scoop type slot
cutters to mechanically remove spoil and create a trench.

4.4.4.11 Where cable burial is not suitable, or where the minimum burial depth cannot be achieved,

cable protection may be required (see Section 4.4.5 below).

4.4.4.12 The Design Envelope for inter-array cable installation is shown in Table 4.4.9 below.

Table 4.4.9: Inter-array Cable Installation Parameters

Parameter Maximum Design Envelope
Ploughing

Burial technique Jetting
Cutting

Typical trench depth (m) 1
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Table 4.4.9: Inter-array Cable Installation Parameters

Parameter Maximum Design Envelope

Maximum trench depth (m) 3

1 (2 if fibre optic cables are installed separate from the

Number of cable circuits per trench
power cable)

Maximum trench width (m) 3

15 (where seabed boulder clearance by plough is

Maximum trench affected width (m) required)

Crossings

4.4.4.13 If the inter-array cables must cross infrastructure such as existing cables, both the third-party
asset and the installed cable must be protected. This protection would usually consist of rock
placement or concrete mattressing. The detailed design of the crossing would be developed by
both parties and Moray West would seek to enter into a crossing agreement with the third-party
to reflect this. The Design Envelope for the cable crossing protection is shown in Table 4.4.10

below.

Table 4.4.10: Inter-array Cable Crossing Protection Parameters

Parameter Maximum Design Envelope (all subject to Crossing Agreements)
Rock placement

Crossing technique Concrete mattressing
Grout bags

Number of cable crossings 15

Length of crossings (m) 200

Width of crossings (m) <6

4.4.5 Cable Protection

4.4.5.1 There may be arequirement for cable protection around the inter-array cables as they transition
from the seabed to enter the WTGs via J-tubes or I-tubes (hollow tubes that hang from the
substructure that are in the shape of an “I” or “J”). The exact amount of cable protection
required at each cable end will depend on the burial depths achieved by the inter-array cable
installation.

4.4.5.2 Insome cases, it may be necessary to use alternative methods (other than burial) to provide an
adequate degree of protection for the cables. The method of cable protection may include rock
placement or use of concrete mattresses or grout bags and/or installation of a cable protection
system (CPS) around the cable.

4.4.5.3 If rock placement, mattressing or grout bags are used to protect cables, they are typically used
to construct a berm on the seabed on top of the cable. Such berms would be 1.5 m in width and
up to 1 min height and would have a sloped profile above seabed level.

4.4.5.4 Cable protection systems (CPS), which may be used alone or in combination with other
protection methods, are effectively protective polymer or steel sleeves which are fixed installed
around the cable to provide mechanical protection. These may be utilised at cable crossing
points and near offshore structures.
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4.5 Offshore Transmission Infrastructure

4.5.1 Offshore Substation Platforms (OSPs)

Design

45.1.1

4.5.1.2

45.1.3

Up to two offshore substation platforms (OSPs) will be located within the Moray West Site (see
Figure 4.4.1, Volume 3a). OSPs provide a centralised connection point for the inter-array cable
circuits and contain the primary electrical equipment and ancillary components that are
required to transform the voltage of the electricity generated at the WTGs to a higher voltage
that is suitable for transporting power to the onshore electricity transmission network.

In terms of appearance, the most common designs use a platform consisting of a single or multi-
level ‘topside’ within or upon which sits the primary electrical equipment and ancillary
components. The topside is supported above sea level on a foundation structure (Image 4.5.1).
The primary electrical equipment on the topside typically includes step-up transformers and
switchgear. The ancillary components typically include communication and control equipment
as well as emergency refuge facilities. The OSP(s) will be high voltage alternating current
(HVAC).

Table 4.5.1 presents the Design Envelope parameters for the OSPs.

Table 4.5.1: OSP Parameters

Parameter Maximum Design Envelope

1 0sP 2 OSPs
Topside length (m) 100 75
Topside width (m) 100 75
Topside height above HAT (m) 70 60
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Image 4.5.1: lllustration of an OSP
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Substructures

4.5.1.4 The OSPs will be supported by pin-pile or suction caisson jackets, jack-up, monopile, mono
suction caisson or gravity base substructures. The characteristics of the substructures will be
similar to those already described under those appropriate headings above (see Section 4.4.2
above). The jack-up concept, which is not considered for WTGs, is described below.

Jack-Up Design

4.5.1.5 The fabricated jack-up (with or without the WTG pre-installed) consists of a self-elevating
platform with a buoyant hull and movable legs, made of tubular steel sections, capable of raising
its hull over the surface of the sea. The buoyant hull enables transportation of the unit and all
attached machinery (substation) to site. Once on location, the legs of the jack-up will be lower
onto the seabed enabling the hull to then be raised to the required elevation above the sea
surface. Once installed, the jack-up supporting the OSP(s) will remain fixed at the site for the
duration of the operation of the offshore wind farm.

Jack-Up Installation

4.5.1.6 The jack-up is towed to site, unless self-propelled, and then has its legs lowered to the seabed
and pre-loaded (ballast water is added to the legs) before being jacked-up to appropriate
clearance above the sea surface before being fixed in situ, most likely using pin-piles as for the
jacket substructure.

4.5.1.7 Table 4.5.2 below presents the Design Envelope parameters for the OSP substructure options.

Table 4.5.2: OSP Substructure Parameters

Element 2 OSPs 1 0SP
Monopiles

Number of monopiles 2 1
Diameter of monopile (m) 15 15
Embedment depth (below seabed) 50 50
Jack-Ups

Number of jack ups 2 1
Number of legs per jack up 4 4
Separation of adjacent legs at seabed level (m) 50 100
Leg diameter (m) 3.5 3.5

Pin-pile Jackets

Number of jackets 2 1
Number of legs per jacket 4 8
Separation of adjacent legs at seabed level (m) 50 100
Leg diameter (m) 3.5 3.5
Piles per jacket 4 8
Pin-pile diameter (m) 3.5 4
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Table 4.5.2: OSP Substructure Parameters

Element 2 OSPs 1 0SP
Embedment depth (below seabed) 60 60
Suction Caisson Jackets

Number of jackets 2 1
Number of legs per jacket 4 4
Separation of adjacent legs at seabed level (m) 35 40
Leg diameter (m) 3.5 3.5
Suction caissons per foundation 4 4
Suction caisson diameter (m) 20 30
Caisson penetration depth (below seabed) (m) 15 25
Height of caisson remaining above seabed once

installed (m) 10 10
Suction Caisson Monopiles

Number of suction caissons 2 1
Suction caissons per substructure 1 1
Suction caisson diameter (m) 45 55
Caisson penetration depth (below seabed) (m) 30 35
Height of caisson remaining above seabed once

installed (m) 10 10
Gravity Base Structures

Number of gravity base substructures 2 1
External diameter at sea surface (m) 15 15
External diameter at seabed (m) 55 80
Seabed preparation diameter (m) 95 120
Seabed excavated depth (m) 5 8
Height of installed base above seabed (m) 20 30

Oils, Fluids and Effluents

4.5.1.8 Examples of substances contained in OSPs are as follows:

e Diesel for the emergency diesel generators (in diesel storage tanks);

e Qil for the transformers;

e Deionised water for cooling systems;

e  Glycol;

e Sewage and grey water;
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e Lead acid for UPS and batteries;
e Engine oil; and
e SF6 (insulating gas for preventing electrical discharge).

4.5.1.9 To avoid discharge of oils to the environment the OSPs would be subject to best-practice design,
for example, with a self-contained bund to collect any possible oil spill. To avoid discharge or
spillage of oils it is anticipated that the transformers would be filled for their life and would not
need interim oil changes.

4.5.1.10 Any oil spillage from the diesel tank or from the transformer would be collected in a separate
oil waste tank. Both oil waste and other wastes (waste water etc.) would be brought to shore in
a secure container and disposed according to industry best practice procedures.

Lighting Requirements and Colour Scheme
4.5.1.11 As with the WTGs, the OSPs will be marked in accordance with the requirements of the NLB,
MCA and CAA.
Installation

4.5.1.12 The OSPs will be pre-fabricated onshore. Installation of the substructures and application of
scour protection (where required) will occur using the methods described in Section 4.4.3 above
in relation to WTG substructures.

4.5.1.13 The installation of the OSP topsides will be carried out by a HLV.
4.5.2 OSP Interconnector Cables

Design

4.5.2.1 Iftwo OSPs are installed, an interconnector cable circuit may be used to link the two OSPs. The
extent of the possible cabling between OSP(s) will depend upon the distance between OSP(s),
which will be located within the Moray West Site. The voltage for the OSP interconnector cables
will be between 33 and 400 kV as presented in the Design Envelope table (Table 4.5.3) below.

Table 4.5.3: OSP Interconnector Cable Parameters

Parameter Maximum Design Envelope
Cable specification 3-core cable with integrated fibre optics
Cable diameter (mm) 200 (subject to crossing agreement)
Total length of cable circuit (km) 15
Voltage range (kV) 33-400

Installation

4.5.2.2 The OSP Interconnector cables will be installed using the methods described above for the inter-
array cabling (Section 4.4.4). Cables will be buried and / or protected as described in Section
4.4.5 above.
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4.5.3  Offshore Export Cables

Design

4.53.1 Offshore export cable circuits will transfer power from the OSPs to the landfall location in the
Landfall Area. Two export cable circuits will be installed in total, and they will be located within
the Offshore Export Cable Corridor shown in Figure 4.3.1 (see Volume 3a).

4.5.3.2 Like the inter-array cables, the offshore export cables will consist of a number of conductor
cores, usually made from copper or aluminium. These will be surrounded by layers of insulating
material as well as material to armour the cable for protection from external damage, and
material to keep the cable watertight. Export cables however, are typically larger in diameter
than inter-array cables, due to the larger conductor cores required to transport greater volumes
of power. Fibre optic cabling, which allows for communication with the Development, is
typically wrapped around the export cables, though may be installed separately.

4.5.3.3 The Design Envelope for export cables is shown in Table 4.5.4 below.

Table 4.5.4: Export Cable Parameters

Parameter Maximum Design Envelope
Number of export cable circuits Upto2
Cable circuit specification 3-core cable, most likely with integrated fibre optics
Total length of cable (km) 65 per circuit
Voltage range (kV) 132 - 400
Installation

4.5.3.4 The installation method for the export cable circuits will be as described for inter-array cables
(see Section 4.4.4).

Crossings

4.5.3.5 Management of cable crossings will be as described for inter-array cables (see Section 4.4.4
above). A maximum of six cable crossings will be required.

4.5.4 Cable Protection

4.5.4.1 Export cable protection measures will be as described for inter-array cables (see Section 4.4.5
above).

4.5.5 Landfall

4.5.5.1 The offshore export cable ‘landfall’ is the location where the offshore export cable circuits are
brought ashore and connected to the onshore export cable circuits within transition joint bays
(TJBs). The TJBs comprise buried underground chambers that are installed at a location above
Mean High Water Springs (MHWS) (to minimise the potential for seawater to enter the TJB).
The landfall and TJBs are discussed further in Chapter 18 and described in full in the Moray West
Onshore EIA Report.

4.5.5.2 Atthe landfall, the offshore export cable circuits will be installed using one, or a combination of,
the following:

e Jetting / open-cut trenching — This involves excavating a trench from a point below MLWS
to the TIBs using one of the methods described in Section 4.4.4 above. From the cable
laying vessel, the offshore export cable circuits are brought to the landfall by a combination
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of floating and pulling ashore. Once in position the cables are sunk to the seabed and then
laid in the trench before the trench is backfilled.

e Horizontal directional drilling (HDD) — HDD involves drilling holes from the landward side of
the landfall to a point where marine installation equipment can operate. Ducts or pipes are
installed in the drilled holes and the cables are then pulled into the ducts.

4.6 Other Offshore Infrastructure

4.6.1.1 Itis anticipated that up to five buoys would be required across the Moray West site, these would
be LiDAR, wave and/or guard buoys.

4.6.1.2 These devices would be attached to the sea bed using mooring devices such as common sinkers
(small block of heavy material such as concrete, steel, etc.) or anchored by means of regular
anchors. They could have one single mooring point or several points (usually up to three).

4.7 Safety Zones

4.7.1.1 Moray West will apply to MS-LOT for a notice declaring safety zones around construction
activities and in the vicinity of offshore structures thereafter under specific development
scenarios. The safety zone notice will be applied for under Section 95 of the Energy Act 2004 in
accordance with Schedule 16 of the Energy Act 2004 and the Electricity (Offshore Generating
Stations) (Safety Zones) (Application Procedures and Control of Access) Regulations 2007.

4.7.1.2 During the construction phase, Moray West will apply for 500 m safety zones around any WTG
or OSP where construction work is underway, as denoted by the presence of a large RAM
construction vessel. Smaller 50 m safety zones will also be applied for around any partially
completed WTG or OSP when work is not underway, or around any completed structure prior
to commissioning. These safety zones are considered necessary to protect technicians, crew
and vessels on-site during construction, in addition to the structures themselves.

4.7.1.3 During the operational phase, Moray West will apply for 500 m safety zones around any WTG
or OSP where major maintenance (defined as any work requiring a large RAM vessel) is
underway. As with the construction phase safety zones, these are considered necessary to
protect the technicians, crew and vessels on-site during the maintenance work. Safety zones are
not considered necessary during normal operations given mitigation measures in place however
if a need was identified a case could later be made in line with the regulations.

4.7.1.4 Safety zones are also likely to be necessary during the decommissioning phase, however this will
be determined at an appropriate stage when decommissioning plans are known via risk
assessment. As such, the decommissioning phase will not be covered by the initial safety zone
application, with a separate application submitted separately if such safety zones were deemed
necessary.

4.7.1.5 Aseparate Safety Zone Statement is provided in support of the Moray West consent applications
(Moray West Offshore Wind Farm Safety Zone Statement, Anatec, 2018).

4.8 Construction Programme and Sequencing
4.8.1 Indicative Programme

4.8.1.1 A high-level indicative construction programme is presented in Graph 4.8.1 below. The
programme illustrates the likely duration of the major installation elements, and how they may
relate to one another if built out in a single construction campaign. It covers installation of the
major components and does not include elements such as preliminary site preparation and
commissioning of the wind farm post-construction. Offshore construction is currently planned
to commence in 2022 and complete in 2024. First generation is currently predicted to occur in
2024 and the Wind Farm is currently predicted to be fully commissioned in 2025.

Description of Development

25



26

Moray Offshore Windfarm (West) Limited
Environmental Impact Assessment Report

4.8.1.2 Timing of construction works will be subject to CfD and actual works durations will be dependent
on a number of factors including, component and vessel availability, weather and final
construction strategy. Construction is intended to take place 24 hours per day, 365 days per
year, subject to weather conditions, until construction is complete.
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Graph 4.8.1: Offshore Construction Programme

4.8.1.3 The sequence of activities associated with the installation of the Development are likely to be
as follows, with various activities set out below being undertaken concurrently:

e Detailed pre-construction site investigations — some of these may be subject to separate
licence applications;

e Onshore manufacture of components;
e Seabed preparation works;

e Transport to site and installation of foundations (monopiles, pin-piles, suction caissons and
GBSs);

e Transport to site and installation of substructures (TPs and jacket structures) on pre-
installed foundation structures;

e Transport to site and installation of inter-array cables;
e Transport to site and installation of OSPs;
e Transport to site and installation of export cables;
e Transport to site and installation of wind turbine generators; and
e System testing and commissioning.
4.8.2 Construction Vessels and Helicopters

4.8.2.1 Construction will require a variety of different vessel and helicopter options dependent on the
final WTG, foundation, construction port, and construction strategy taken.

4.8.2.2 Itis expected that up to two installation vessels (JUVs or HLVs) would be involved in foundation
and WTG installation at any one time. Each of these vessels may be accompanied by several
other support vessels, tugs, and / or transport barges.
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To install the inter-array cables and offshore export cables, cable lay vessels or barges will be
used. These will either be positioned using Dynamic Positioning (DP) systems or using anchors.
If they use anchors, they will be accompanied by anchor handling vessels.

To install the OSP(s), a heavy lift vessel will be required which has a crane capable of lifting the
OSP foundation(s) and topside(s). This will either be positioned using DP systems or using
anchors. Where vessels require anchoring, they will be accompanied by anchor handling vessels.

Construction operations may be supported by a Service Operation Vessel (SOV), which can
accommodate construction personnel and house workshops, spare parts storage and office
space, as well as provide a platform from which personnel can directly access WTGs and OSPs
via a gangway.

All of the vessels described above could be working in the Moray West Site and along the
Offshore Export Cable Corridor simultaneously.

4.9 Operations and Maintenance

4.9.1
49.1.1

4.9.1.2

49.13

49.14

49.15

49.1.6

49.1.7

49.1.8

Operations and Maintenance Strategy

Once commissioned, the Wind Farm would operate for the licensed period and / or the duration
of the seabed lease held by Moray West. All offshore infrastructure including wind turbines,
substructures, cables and offshore substations would be monitored and maintained during this
period in order to maximise operational efficiency and safety for other sea users.

The operation and control of the Wind Farm would be managed by a Supervisory Control and
Data Acquisition (SCADA) system, connecting each turbine to the onshore control room. The
SCADA system would enable the remote control of individual turbines, the Wind Farm in
general, as well as remote interrogation, information transfer, storage and the shutdown or
restart of any wind turbine if required.

The indicative programme (see Section 4.8) suggests that Operation and Maintenance (O&M)
activity will commence in 2024 based on a construction start date of 2022.

The overall O&M strategy will be finalised once the technical specification of the Development
is known, including WTG type and final Development layout. O&M activities will most likely be
coordinated from an onshore O&M harbour base located in close proximity to the Development.

The O&M strategy for the Development will allow for the use of either a Special Operations
Vessel (SOV) that will accommodate O&M personnel offshore, or a combination of Crew
Transfer Vessels (CTVs), supply vessels, and helicopters. Larger heavy lift vessels or jack up
barges may be used for occasional major maintenance works.

Maintenance activities can be categorised into two levels: preventative and corrective
maintenance. Preventative maintenance is according to scheduled services whereas corrective
maintenance covers unexpected repairs, component replacements, retrofit campaigns and
breakdown:s.

Typical maintenance activities would include: general wind turbine service; oil sampling /
change; UPS (uninterruptible power supply)-battery change; service and inspections of wind
turbine safety equipment, nacelle crane, service lift, high voltage (HV) system and blades; major
overhauls (typically every few years); wind turbine repairs and restarts.

During the life of the Development, there should be no need for scheduled repair or
replacement of the sub-sea cables, however, reactive repairs may be required and periodic
inspection may be required. Periodic surveys would also be required to ensure the cables remain
buried and if they do become exposed, re-burial works would be undertaken.
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4.9.2 0O&M Vessels

49.2.1 A number of vessel visits to each turbine and OSP would be required each year to allow for
scheduled and unscheduled maintenance.

49.2.2 If O&M activity is coordinated entirely from an onshore base, this would mean small crew
vessels sailing to and from the Moray West Site on a daily basis from shore. If the SOV option is
preferred, the majority of small crew vessels would be operated on a daily basis from a single
SOV, although further support vessels are also still likely to transit to and from shore each day
and helicopter operations may still be utilised. OSPs would require one visit a week maximum.

49.2.3 Although it is not anticipated that large components (e.g. wind turbine blades or substation
transformers) would frequently require replacement during the operational phase, the failure
of one of these components is possible. Should this be required, large jack-up or heavy lift
vessels may need to operate continuously for significant periods to carry out these major
maintenance activities.

4.9.3 Safety Zones

4.9.3.1 During O&M activities Moray West would seek to agree appropriate safety zones around major
maintenance works (see Section 4.7 above for further detail on Safety Zones).

4.10 Decommissioning

4.10.1.1 At the end of the operational lifetime of the offshore wind farm, it is anticipated that all
structures above the seabed level will be completely removed. The decommissioning sequence
will generally be the reverse of the construction sequence (reverse lay) and involve similar types
and numbers of vessels and equipment. Closer to the time of decommissioning, it may be
decided that removal would lead to greater environmental impacts than leaving components
in-situ, in which case certain components may be cut at or below the seabed (e.g. piles) or left
buried (e.g. cables).

4.10.1.2 A decommissioning plan and programme would be required to be submitted prior to the
construction of the Development. The decommissioning plan and programme would be updated
during the lifespan of the wind farm to take account of changing best practice and new
technology. Indicative decommissioning plans are described below.

4.10.2 WTGs
4.10.2.1 WTGs will be removed by reversing the methods used to install them.
4.10.3 Substructures

4.10.3.1 Pile foundations would likely be cut approximately 2m below the seabed, with due consideration
made of likely changes in seabed level, and removed. This could be achieved by inserting pile
cutting devices. Once the piles are cut, the substructures could be lifted and removed from the
site. At this time, it is not thought to be reasonably practicable to remove entire piles from the
seabed, but endeavours will be made to ensure that the sections of pile that remain in the
seabed are fully buried.

4.10.3.2 Gravity base substructures could be removed by removing their ballast and either floating them
(for self-floating designs) or lifting them off the seabed. Suction caissons can be removed using
approximately the reverse of the process required to install them, using a pump system to apply
pressure inside the caissons, allowing them to be released and extracted from the seabed. Jack-
up foundations would be removed by release of footings from the seabed and re-floated, with
their legs jacked up.

4.10.3.3 In order to preserve the marine habitat that has become established over the life of the
Development, it may be preferable to leave any scour protection around substructures or
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covering cables in-situ. However, if it is considered preferable to remove the scour protection
this could be achieved using the following techniques:

Dredging of the scour protection with subsequent transportation to an approved site for
appropriate disposal or re-use;

For rock placement, the individual boulders may be recovered using a grab vessel,
deposited in a hopper barge, and transported to an approved site for appropriate disposal
or re-use; or,

For other systems such as mattresses or CPS, the components could be recovered onto a
crane vessel for appropriate recycling or disposal.

4.10.4 Cables

4.10.4.1 Currently there is no statutory requirement for removal of decommissioned cables and
removing buried cables is difficult.

4.10.4.2 Exposed cables are more likely to be removed to ensure they don’t become hazards to other
users of the seabed. Although it is expected that most inter-array and export cables will be left
in situ, for the purposes of the EIA it has been assumed that all cables will be removed during
decommissioning. It is expected that cable protection installed will be left in situ for the same
reasons as described in paragraph 4.10.3.3 above.

4.10.4.3 The removal of buried cables is not an operation for which there is much precedent, though the
following indicative steps are likely to apply:

Identify the location where cable removal is required — this may require deployment of
ROVs;

Removal of seabed material or cable protection measure where necessary to allow access
to the cable;

Mobilise suitable vessels for cable removal;
Raise cables from seabed using a grapnel; then,

The required sections of cables will be cut and the remaining ends weighted and returned
to the seabed; and then,

Transport cable to onshore facility for processing and reuse, recycling and/or disposal.

4.10.4.4 To minimise the environmental disturbance during wind farm decommissioning the preferred
option is to leave cables buried in place in the ground at landfall with the cable ends cut, sealed
and securely buried as a precautionary measure.
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Acronym Expanded Term

AC Alternating Current

AfL Areas for Lease

ASA Acoustical Society of America

AST Atlantic Salmon Trust

BAP Biodiversity Action Plan

BERR Department for Business, Enterprise and Regulatory Reform
BOWL Beatrice Offshore Wind Farm Limited

CBRA Cable Burial Risk Assessment

ccw Countryside Council for Wales

Cefas Centre for Environment, Fisheries and Aquaculture Science
CfD Contract for difference

CIA Cumulative Impact Assessment

CIEEM Chartered Institute for Ecology and Environmental Management
CPA Coast Protection Act

DC Direct Current

DP Dynamically Positioned

EC European Commission

EclA Ecological Impact Assessment

EIA Environmental Impact Assessment

EMF Electromagnetic Field

EU European Union

FEPA Food and Environment Protection Act

FRS Fisheries Research Services

GBS Gravity Base Structures

HRA Habitats Regulations Appraisal

HVAC High Voltage Alternating Current

HVDC High Voltage Direct Current

ICES International Council of the Exploration of the Sea

IEEM Institute of Ecology and Environmental Management
IEMA Institute of Environmental Management and Assessment
IHLS International Herring Larvae Survey

IMARES Institute for Marine Resources and Ecosystem Studies
IUCN International Union for Conservation of Nature

IJNCC Joint Nature Conservation Committee

EIA Methodology



Moray Offshore Windfarm (West) Limited
Environmental Impact Assessment Report

Acronyms

Acronym Expanded Term

MCz Marine Conservation Zone

MHWS Mean High Water Springs

MINNS Marine Invasive and Non-Native Species

MMO Marine Management Organisation

MORL Moray Offshore Renewables Limited

MPA Marine Protected Area

MS-LOT Marine Scotland- Licensing Operations Team

OfTI Offshore Transmission Infrastructure

onTI Onshore Transmission Infrastructure

OSPAR Oslo/Paris convention (for the Protection of the Marine Environment of the
North-East Atlantic)

PAC Pre-Application Consultation

SNH Scottish Natural Heritage

UK United Kingdom

WTG Wind Turbine Generator
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5 Environmental Impact Assessment (EIA) Methodology

5.1 Introduction

5111

5.1.1.2

This chapter describes the approach and method used throughout the EIA for the Development
to identify and evaluate the likely impacts and subsequent effects (including cumulative and
inter-related) of the Development upon physical, biological and human receptors. Information
on topic specific methodologies is presented within the topic chapters of this EIA Report —
Volume 2 (Chapters 6 to 17) and supporting Technical Appendices (Volume 4).

This document has been prepared in accordance with the ‘the EIA Regulations’ as defined in
Chapter 2: Policy and Legislative Context. The Electricity Works (Environmental Impact
Assessment) (Scotland) Regulations 2017 require that (regulation 4):

(2) The environmental impact assessment must identify, describe and assess in an appropriate
manner, in light of the circumstances relating to the proposed development, the direct and
indirect significant effects of the proposed development (including, where the proposed
development will have operational effects, such operational effects) on the factors specified in
paragraph (3) and the interaction between those factors.

(3) The factors are—

(a) population and human health;

(b) biodiversity, and in particular species and habitats protected under Council Directive
92/43/EEC on the conservation of natural habitats and of wild fauna and flora (1) and
Directive 2009/147/EC of the European Parliament and of the Council on the
conservation of wild birds (2);

(c) land, soil, water, air and climate; and

(d) material assets, cultural heritage and the landscape.

5.2 Environmental Impact Assessment Legislation and Guidance

5211

The impact assessment methodology employed in this EIA Report draws upon the following
legislation and guidance:

e The EIA Regulations (Chapter 2: Policy and Legislative Context);

e Assessment of the environmental impact of offshore wind farms (OSPAR Commission,
2008);

e Relevant guidance issued by other government and non-governmental organisations (e.g.
licensing and EIA guidance published by MS-LOT and SNH); and

e Receptor specific guidance documents (e.g. Ecological Impact Assessment [EclA] guidance,
Marine and Coastal, issued by the Chartered Institute of Ecology and Environmental
Management [CIEEM] (CIEEM, 2016)).

5.3 Environmental Impact Assessment Methodology

53.11

The assessment of impacts on each ‘topic’ (e.g. benthic and intertidal ecology, ornithology,
shipping and navigation, etc.) forms a separate chapter within this Offshore EIA Report. Each
topic chapter includes the following information:

e Identification of the study area for the topic specific assessment;

e A description of the legislation, policy and guidance relevant to the topic assessment;
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e Summary of consultation activity, including comments received in the Scoping Opinions,
and how the outcomes of consultation have been considered in EIA;

e Description of the environmental baseline conditions; and

e Presentation of impact assessment, which includes:

o

o

(0]

(0]

Identification of the worst case design scenario for each impact assessment;

A description of the measures adopted as part of the Development, including
mitigation and measures that form part of the Development’s design;

Identification of likely impacts and assessment of the significance of identified effects,
taking into account any measures adopted as part of the Development, which are
designed to prevent, reduce or offset environmental impacts;

Identification of any further mitigation measures in respect of the assessment of likely
significant effects. These will be included in the reporting of any residual effects and
will be secured through specific design changes or conditions attached to the relevant
consents. These conditions will be agreed during the determination period;

Identification of any future monitoring required;
Assessment of any cumulative effects; and

Assessment of any inter-related effects.

5.3.2  Scoping and Consultation

5.3.2.1 The EIA for the Development has been informed by the outcomes of formal scoping exercises,
ongoing consultation with statutory bodies and other stakeholders and consultation with local
communities. A list of all statutory and non-statutory stakeholders consulted during scoping
and preparation of the EIA Report is provided in Table 5.3.1 below.

Table 5.3.1: List of Consultees

Organisation Scoping Report* Meetings Other**
Scottish Natural Heritage (SNH) v v v
Joint Nature Conservation Committee v

(JNCC)

Scottish Environmental Protection v

Agency (SEPA)

Marine Scotland Licencing Operations v v v
Team (MSLOT)

Marine Scotland Science (MSS) v v v
Aberdeenshire Council 4 v v
Moray Council v v v
The Highland Council 4 v v
British Telecom (Radio Network v v
Protection Team)

Civil Aviation Authority (CAA) 4 v

Chamber of Shipping 4 v

Crown Estate Scotland v v

Defence Infrastructure Organisation 4 4 v
Fisheries Management Scotland v v
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Table 5.3.1: List of Consultees

Organisation Scoping Report* Meetings Other**

Joint Radio Company v v

Maritime and Coastguard Agency
(MCA)

v
Marine Safety Forum v v
v

Marine Scotland Compliance, Buckie
Fisheries Office

Marine Scotland Compliance,
Fraserburgh Fisheries Office

Marine Scotland Compliance,
Scrabster Fisheries Office

Marine Scotland Compliance, Ullapool
Fisheries Office

<\

<\

<

Moray Firth Partnership

NATS Safeguarding

Northern Lighthouse Board (NLB)

Royal Yachting Association (RYA)
Scotland

RSPB

IR IRNIIEN
NSIRNIIRN

\

Scottish Canoe Association

Scottish Fisherman's Federation

Scottish Fisherman's Organisation

U N N NI N
\

North & East Coast Inshore Fisheries
Groups

Scottish Wildlife Trust

Surfers Against Sewage

Whale & Dolphin Conservation

Historic Environment Scotland

Transport Scotland

Cromarty Firth Port Authority

Scottish Surfing Federation

Sport Scotland

Visit Scotland

DN I N N N N N N Y N BN

Scottish Government Planning

Aberdeenshire Council - Banff, Buchan
and Gariloch Planning Team
Aberdeenshire Council - Buchan and
Formantine Planning Team

<\

<

Beatrice Offshore Renewables Ltd.

Suncor Energy

Cruising Association

DN N ENE RN

Faroese Telecom
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Table 5.3.1: List of Consultees

Organisation Scoping Report* Meetings Other**

Highlands and Islands Airports Limited 4

Scottish Pelagic Fishermen's
Association

Scallop Association

SHE - Transmission

Ithaca Energy

Babcock Offshore Helicopters

CHC Helicopters

Bristows Helicopters

University of Aberdeen

PA Resources AB (publ)

Moray Firth Sea Trout Project

Scottish Enterprise

Highlands and Islands Enterprise

Moray Canoe and Kayak School

Deveron Paddlers

N I N N R NUE 1 W N N O N A N A N N N BN N

NRSRN

Suds Surf School

New Wave Surf School v v

* Hard copy or email link to electronic copy of the Moray West Offshore Wind Farm Scoping Report 2016 and /
or Moray West Offshore Transmission Infrastructure (OfTI) Scoping Report 2017
** Email / telephone correspondence or consultation through attendance at public events.

5.3.2.2 The two Scoping Opinions issued by MS-LOT in relation to the Moray West Offshore Wind Farm
and the OfTI are provided in full in Volume 4, Appendices 5.1 and 5.2 respectively. A summary
of key issues raised during consultation (both as part of the Scoping Opinion and in response to
additional pre-application consultation) and Moray West’s response to those issues, has also
been included in each technical chapter of the EIA Report (Chapters 6 to 17).

5.3.2.3 Moray West has also submitted (electronic copy only) a completed Gap Analysis spreadsheet.
The Gap Analysis is a tool used by MSLOT to track all consultation activities, issued raised during
these activities and actions/steps taken to close out issue. The Gap Analysis (which has been
submitted electronically as an additional supporting document) will remain live for the duration
of the determination period in order to track how all comments received on the application have
also been addressed and closed out.

5.3.2.4 In accordance with the Marine Licensing (Pre-application Consultation) (Scotland) Regulations
2013, Pre-Application Consultation (PAC) was undertaken with local communities and other
interested members of the public in January 2018 in Portsoy, on components of the OfTI located
within Scottish Territorial Waters (12 nm) e.g. the majority of the export cable circuits and the
landfall. Further PAC events on the landfall and onshore transmission infrastructure (OnTI)
where held during March and April 2018 at locations in both Sandend and Portsoy. These public
exhibitions were accompanied by appropriate advertisement through the local media to seek
opinion and feedback. A record of this consultation is provided in the accompanying Offshore
Pre-Application Consultation Report (Moray West, 2018).
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Following submission of the Marine Licence and Section 36 Consent applications and this
Offshore EIA Report there will be a period of formal consultation where the public and statutory
consultees will be given the opportunity to comment on the Development. Moray West will
continue its consultation, including with local communities, during this period to keep them
informed on progress of the Development.

5.3.3  Application of the Design Envelope

53.3.1

5.3.3.2

5.3.33

5334

5.3.35

The Offshore EIA Report utilises the Design Envelope approach, previously referred to as the
‘Rochdale Envelope’ approach. This approach reflects the evolving nature of the offshore wind
industry in terms improvements in technology and construction methods by allowing the impact
assessment to assess potential effects associated with a range of realistic current, and potential
future design parameters e.g. rotor diameters for WTGs.

The basis to this approach, by retaining maximum flexibility in the design parameters considered
in the application, is to ensure that the final development design can be accommodated within
the existing consents, reducing the need for any potential future variations to those consents.

Under the Design Envelope approach, for each impact assessment the realistic ‘worst case’
scenario from within the range of potential options for each development parameter will be
identified, and the assessment will be undertaken on this basis.

Volume 2, Chapter 4 (Description of the Development) sets out the Development design
parameters and identifies the range of potential design values for all relevant components of
both the Moray West Offshore Wind Farm and the OfTI. Each of the impacts arising from the
Development will be assessed against the Design Envelope scenario which would give rise to the
greatest potential effect.

As the impact assessment is undertaken using the realistic ‘worst case’ scenario identified in the
Design Envelope, it can be considered that for any assessment using different design parameters
that are equal to, or captured within (e.g. less than), those assessed in the Design Envelope, the
potential environmental effects will be either the same, or less, for the receptors under
consideration.

5.3.4  Characterisation of the Existing Environment

5.3.4.1

5.3.4.2

5343

Characterisation of the existing environment has been undertaken to determine the baseline
conditions. This involved the following steps:

e Identification of the study area for each receptor based on the relevant characteristics of
the receptor (e.g. mobility/range);

e Review of available, existing baseline data sources;
e Review of potential impacts that might be expected to arise from the Development;

e Determination of whether there was sufficient baseline data to make the EIA judgements
with sufficient confidence;

e Collation of further data where required. This targeted specific receptors and was directed
at answering key questions and filling key data gaps; and

e Review of additional baseline information to inform further characterisation of the existing
environment.

In preparing this Offshore EIA Report a significant amount of existing data from a number of
sources including desk-based research and existing survey data (including site-specific surveys
and studies) has been collated.

The specific approach to establishing a robust baseline (upon which impacts can be assessed) is
set out in detail within each topic chapter.
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58565

Identification of Impacts and Assessment of Significance of Effects

5.3.5.1 The Development has the potential to create a range of 'impacts' and 'effects' with regard to

5.3.5.2
5.3.53

the physical, biological and human environment. The Institute of Environmental Management
and Assessment (IEMA) (2012) sets out that:

In undertaking EIA, it is commonplace for practitioners to correlate the sensitivity of the receiving
environmental resource, or receptor, with the potential impact, to identify the environmental
effect. The significance of an effect is then frequently determined by way of professional
judgement and/or the use of matrices.

Characteristics of potential impacts are set out within the EIA Regulations in the context of
screening (which was not undertaken for the Development). The Electricity Works
(Environmental Impact Assessment) (Scotland) Regulations 2017 describes them (paragraph 3
of Schedule 1 to the Regulations “characteristics of the potential impact”) as follows:

The likely significant effects of the development on the environment must be considered in
relation to criteria set out in paragraphs 1 and 2 above, with regard to the impact of the
development on the factors specified in regulation 4(3), taking into account -

(a) the magnitude and spatial extent of the impact (for example geographical area and
size of the population likely to be affected);

(b) the nature of the impact;

(c) the transboundary nature of the impact;

(d) the intensity and complexity of the impact;

(e) the probability of the impact;

(f) the expected onset, duration, frequency and reversibility of the impact;

(g) the cumulation of the impact with the impact of other existing and/or approved
development;

(h) the possibility of effectively reducing the impact.
Similar provisions appear in the other EIA Regulations.

Throughout this Offshore EIA Report, the term ‘impact’ is used to define a change that is caused
by an action. For example, pile driving of foundations during construction (the action) results in
increased levels of subsea noise (the impact). The term ‘effect’ is used throughout this
assessment to express the outcome of an impact (i.e. the increased levels of noise (impact) from
the piling of foundations (action) has the potential to disturb marine mammals or fish (the
effect)) when reporting on its level of significance. Effects can be direct, indirect, secondary,
cumulative, inter-related or transboundary. They can also be beneficial, adverse or negligible.

Defining Magnitude and Sensitivity

5354

The EIA for those potential effects scoped in will describe the level of significance of the adverse
and positive effects arising from the Development using a standard EIA methodology. The
assessment process will consider the potential magnitude of the impact to the baseline
conditions arising from the Development and the sensitivity of the particular EIA topic under
consideration.
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Magnitude

5.3.5.5 The magnitude of the impact depends on a range of factors, all of which feed into the magnitude
assigned to each impact. These factors are:

e Size and scale of impact —spatial extent e.g. geographical area over which the impact occurs
and / or increase in amounts / volumes or quantities;

e Duration—the time over which the impact occurs (this may be expressed as short, medium
or long-term, and temporary or permanent);

e Seasonality of impact - e.g. is the impact expected to occur all year or during specific times
of the year e.g. summer;

e Frequency — how often the impact occurs over the lifetime of the development; and

e Reversibility — the ability for the receiving environment / exposed receptor to return to
baseline conditions.

5.3.5.6 Categorisation of magnitude of impact will vary for specific topics but will broadly follow the
principles set out in Table 5.3.2 below in so far as it is relevant.

Table 5.3.2: Definition of Impact Magnitude

Magnitude of Impact | Description

High Total loss or major alteration to key elements/features of the baseline conditions

Impact occurs over a large scale or spatial extent (defined individually for each technical
area) resulting in widespread, long term or permanent changes in site characteristics or
affecting a large proportion of receptor population.

Impact will occur repeatedly or continuously over a long period of time.

Moderate Partial loss or alteration to one or more key elements/features of the baseline
conditions.

Impact occurs over a medium scale or spatial extent (defined individually for each
technical area) with short to medium term change to site characteristics or affecting a
moderate proportion of the receptor population.

Impact will occur repeatedly or continuously over a moderate period of time or at
moderate intensity for short periods of time.

Low Minor shift away from the baseline conditions.

Impact is localised and temporary or short term (defined individually for
each technical area) with detectable change to site characteristics or
noticeable change to small proportion of the receptor population.

Low frequency impact occurring occasionally or intermittently and at low intensity

Negligible Very slight change from baseline conditions.

Impact is highly localised and short term resulting in very slight / imperceptible changes
to site characteristics / receptors population. Full rapid recovery is expected.

No change No change from baseline conditions.

Sensitivity

5.3.5.7 The sensitivity of a receptor is a function of the its capacity to accommodate change and reflects
its ability to recover if it is impacted. The sensitivity of a receptor is based on the following
factors:

e Capacity / tolerance: ability of the receptor to accommodate an impact and recover from,
or adapt to the impact;
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5.3.5.8

Vulnerability: based on current status or condition of the receptor population and its
ability to accommodate additional external pressure; and

Value: based on conservation status of the receptor (e.g. International, European,
National).

The scale of sensitivity will be classed as ‘Negligible’, ‘Low’, ‘Moderate’, ‘High’ or ‘Very High’. In

carrying out individual assessments, a more specific scale of increasing sensitivity will be defined
where this is appropriate. Guidance will also be taken from the value attributed to elements
through designation or protection under law.

5.3.5.9

Criteria on receptor sensitivity, specific to the receptors being assessed, are provided in each of

the topic chapters of this Offshore EIA report.

Evaluation of Significance of Effect

5.3.5.10 Overall significance of an effect is determined by correlating the magnitude of the impact and
the sensitivity of receptor. In order to ensure a transparent and consistent approach throughout
the EIA Report, a matrix approach has been adopted as a guide (see Table 5.3.3 below). There
is however latitude for professional assessment where deemed appropriate in the application
of the matrix.

Table 5.3.3: Significance of Effect

Sensitivity of | Magnitude of Impact
Receptor
No change Negligible Low Moderate High
. . . . Negligible or Negligible or .
Negligible Negligible Negligible Miror Miror Minor
.. . . Negligible or . Minor or
Low Negligible Negligible or Minor Minor Minor Moderate
M
Moderate Negligible Negligible or Minor | Minor Moderate ngc(l)errate or
. .. . Minor or Moderate or .
High Negligible Minor Moderate Major Major
. . . Moderate or . .
Very High Negligible Minor Major Major Major

5.3.5.11 The terms assigned to categorise effect significance can be described as follows:

Negligible: where the Development would cause no discernible improvement in or
deterioration of the existing environment;

Minor: beneficial or adverse —where the Development would cause a small but perceptible
improvement in or deterioration of the existing environment;

Moderate: beneficial or adverse — where the Development would cause a noticeable
improvement or deterioration of the existing environment; and

Major: beneficial or adverse — where the Development would cause a considerable
improvement or deterioration of the existing environment.

5.3.5.12 By cross-referring the expected magnitude of impact, with the sensitivity of receptor an
evaluation of effect significance can be assigned for all impacts. Effect significance may be one,
or a range of, negligible, minor, moderate, or major. In general, any effect with a significance of
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moderate or greater is considered 'significant' in EIA terms. For each topic specific chapter,
what is considered ‘significant’ will be clearly defined. Where further mitigation is not possible
a residual significant effect may remain.

Acknowledging Levels of Certainty

5.3.5.13 The determination of the significance of effect incorporates and describes any uncertainty

inherent within the assessment. This may arise from the data used within the assessment, the
identification of activities and impacts, the confidence in determining impact magnitude and
receptor sensitivity and ultimately in assigning significance levels of predicted resulting effects.

5.3.6 Embedded Mitigation

5.3.6.1

5.3.6.2

5.3.6.3

53.6.4

Schedule 4 of the EIA Regulations requires that:

‘A description of the measures envisaged to avoid, prevent, reduce or, if possible, offset any
identified significant adverse effects on the environment and, where appropriate, of any
proposed monitoring arrangements (for example the preparation of a post-project analysis).
That description should explain the extent to which significant adverse effects on the
environment are avoided, prevented, reduced or offset, and should cover both the construction
and operational phases’ is to be included within the EIA Report.

EIA is an iterative process involving a feedback loop during the impact assessment process.
Where an effect is initially assessed as significant in EIA terms, changes are made (where
practicable) to relevant project parameters in order to reduce or offset the significance of that
impact. The assessment is then repeated and the process continues until the EIA practitioner is
satisfied that:

e The effect has been reduced to a level that is not significant in EIA terms; or

e No further changes may be made to Development design parameters in order to reduce
the magnitude of impact (and resulting effect significance). In such cases an overall effect
that is still significant in EIA terms may be presented.

The iterative approach to the Moray West EIA, as described above, has been used as a means
of informing the Development design. This approach has been employed in order to
demonstrate commitment to measures by adopting them as part of the Development. These
measures have been referred to throughout the Offshore EIA Report as ‘embedded mitigation’.
These measures will ultimately form part of the requirements included in the consent or the
conditions within the Marine Licences.

By employing this method, the significance of each identified effect may be presumed to be
representative of the maximum residual effect that the development will have, should it be
approved and constructed.

5.3.7 Additional Mitigation Measures

53.71

In select cases, additional mitigation measures have been outlined within the topic chapters.
This includes mitigation measures where:

e The threshold of significance of effect has been reached (i.e. where an issue is significant in
EIA terms) when including design mitigation measures (embedded mitigation), but there
are additional mitigation measures available to reduce the level of effect; or

e Mitigation has been proposed but has not yet been confirmed (i.e. awaiting sign-off from
regulators, stakeholders etc.) as agreed mitigation or is unproven (i.e. the mitigation is not
proven to be effective at reducing the residual significance of effect).
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5.3.8 Assessing Residual Effects

5.3.8.1 Following the identification of any necessary additional mitigation measures, impacts will be re-
assessed and all residual significance will be described. Where any significant effects remain, a
discussion will explain why the significance cannot be reduced.

5.4 Inter-related Effects

5.4.1.1 The EIA Regulations require consideration of the inter-relationships between topics that may
lead to environmental effects. For example, impacts of habitat loss / disturbance on fish and
shellfish species may also effect birds and marine mammals as a result of an impact on prey
species. Potential inter-related effects are identified and assessed in relevant topic chapters
within this EIA Report.

5.4.1.2 Itis important to note that the inter-relationships assessment considers only effects produced
by the Development and not those from other projects (which are considered within the CIA;
see Section 5.5 below).

5.5 Cumulative Impact Assessment

Overview

5.5.1.1 The EIA Regulations require that a description of the likely significant effects of a project should
be provided for cumulative effects. This section sets out the approach that has been adopted
for the Cumulative Impact Assessment (CIA) requirement of the EIA process that is applicable to
the Development.

5.5.1.2 European Commission (EC) Guidelines for the Assessment of Indirect and Cumulative Impacts
as well as Impact Interactions (EC, 1999) provide the following definition of cumulative and in
combination effects, which have been applied in this Offshore EIA Report:

"Cumulative impacts: impacts that result from incremental changes caused by other past, present
or reasonably foreseeable actions together with the project".

5.5.1.3 The key issues in considering a CIA relate to defining appropriate boundaries in time and space,
identifying and predicting future resource use and impacts, and evaluating the significance of
cumulative effects that are predicted to take place. The CIA process therefore comprises three
stages:

e Screening Exercise - creation of an initial list of plans, projects and activities based on
defined range criteria for key receptors;

e Stakeholder Consultation - refinement of the outcomes from the Screening Exercise in
order to agree key receptors, range criteria and produce final list of plans, projects and
activities to be included in the CIA; and

o Assessment of Potential Cumulative Effects - Once the list of relevant plan, projects and
activities has been agreed with the consenting authorities, a CIA will be completed for each
environmental technical area and receptor.

Screening Exercise

5.5.1.4 A desk-based screening exercise was undertaken. The screening exercise identified a list of
projects (and plans and activities where relevant) for consideration in CIA.

5.5.1.5 The list took account of the following:

e Projects that are not currently in the planning system but are likely to enter the planning
system in the near future (e.g. areas for lease (AfL) or projects at feasibility / early design
stages);
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e Projects currently within the marine planning system at scoping stage or for which an
application has been submitted but which are not yet consented;

e Projects that are consented and are yet to be constructed or are under construction; and

e Projects that are currently operational but that were not operational when baseline data
was collected, or operational projects that have an ongoing impact.

5.5.1.6 The list identified those plans, projects and activities where there exist pathways for overlap
with the Development; these potential pathways are summarised in Table 5.5.1 below.

Table 5.5.1: Cumulative Impact Pathways

Nature of Overlap Definition

Conceptual overlap | For a cumulative effect to occur it must be established that a cumulative impact has the
potential to directly or indirectly affect the receptor(s) in question. In EIA terms this is
described as an impact-receptor-pathway, and is hereafter referred to as a conceptual
overlap. An example of a conceptual overlap can be seen where increased suspended
sediment concentrations from a nearby project (impact) affect fish and shellfish
(receptor) that are also potentially affected by the Development. Conversely, a
conceptual overlap cannot be demonstrated between activities such as the operation
of a subsea cable and aircraft navigation. It is in cases such as this second example
where projects, plans and activities have been screened out.

Physical overlap The impacts on one receptor from Moray West and one or more other plans, projects
or activities overlap i.e. sediment plumes interact, or noise contours from piling, while
not overlapping directly, impact on the general range of a mobile species such as
harbour porpoise.

Temporal or The specific impacts on a receptor have to interact temporally, or sequentially, for
sequential overlap there to be a cumulative effect. For those impacts only active during construction, e.g.
piling noise, it is necessary to determine the potential overlap of construction, or
sequential construction periods, with other plans, projects and activities in order to
assess the likelihood of any overlap.

5.5.1.7 Along list of plans, projects and activities was produced as part of the screening exercise. This
was subsequently refined as a result of consultation.

Assessment of Potential Cumulative Effects

5.5.1.8 The plans, projects and activities considered within CIA are listed in Volume 4, Appendix 5.3 (CIA
Screening List).

5.5.1.9 To inform the assessment of potential cumulative effects within each topic chapter, for each
plan, project and activity identified, all publicly available data and / or information has been
gathered and reviewed in order to identify the proposed construction methods, construction
programme and other timescales of interest and obtain an understanding of the elements of
the project that may lead to cumulative impacts with the Development.

5.5.1.10 This has included reviewing the assessment of significant effects presented within supporting
EIA Reports (previously, Environmental Statements (ESs)) / Scoping Reports and other post-
application survey validation / assessment reports. For each key receptor, an overall
guantitative assessment of the Development combined with each individual project is presented
and potential significance of effects identified as far as possible.

5.5.1.11 Where sufficient information is not present publicly e.g. for projects at Scoping or earlier stages
in their planning / EIA process, a qualitative assessment has been undertaken based on the level
of information available at the time.

EIA Methodology
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Consideration of Other Offshore Wind Farm Projects

5.5.1.12

5.5.1.13

5.5.1.14

5.5.1.15

5.5.1.16

5.5.1.17

5.5.1.18

5.5.1.19

5.5.1.20

For the Firths of Forth and Tay offshore wind farms (Inch Cape, Neart na Gaoithe, Seagreen) that
are already consented but not currently under construction and are making new applications
for revised design envelopes, the cumulative assessment for each topic is based on the worst
case scenario from either the previously consented parameters or the Scoping Report / EIA
Report (if submitted) (whichever is worst case). The exception to this is the marine mammal
ecology assessment (Chapter 9) which presents parameters for both the consented projects and
the revised applications.

Information on construction timescales for Neart na Gaoithe has been taken from the submitted
EIA Report, whereas similar information for Inch Cape and Seagreen has been taken from their
2017 Scoping Reports. The Inch Cape 2017 Scoping Report indicates construction commencing
between 2020 and 2021 and occurring over approximately two years. The Seagreen 2017
Scoping Report indicates construction commencing in 2022 and lasting approximately 36
months.

For the Moray East Offshore Wind Farm, the cumulative assessment for all topics except marine
mammals, ornithology and seascape, landscape and visual assessment (SLVIA) is based on the
consented design parameters for the Telford, Stevenson and MacColl wind farms.

With respect to the cumulative assessment for SLVIA, this is based on the consented worst case
scenarios (for the Telford, Stevenson and MacColl wind farms). However, the assessment also
includes information on the Moray East most likely scenario which comprises a revised Design
Envelope of 100 WTGs. This additional information is presented in Volume 4 of the EIA Report
— Technical Appendix 14.4.

The Moray East most likely scenario reflects the current status of the Moray East offshore wind
farm, which having been awarded a CfD in September 2017 for 950 MW, is progressing towards
completion of their Design Specification and Layout Plan (DSLP). The DSLP, which is based on
100 WTGs is due to be submitted in Q2 2018.

In terms of marine mammals, the cumulative assessment has considered the Moray East
consented design parameters (with respect to the number of animals predicted to be disturbed
during each piling event) with the most likely design scenario (100 WTGs) with respect to the
total number of piling events modelled to inform the cumulative impact assessment.

For ornithology, the cumulative assessment is based on the Moray East project as consented,
with consideration given to the Moray East most likely turbine scenario (100 WTGs) also
presented qualitatively. An appraisal of the differences between assessed, consented and as-
built turbine scenarios has also been conducted with this exercise identifying the large degree
of precaution inherent in the cumulative assessments presented. Where possible the findings
from the MacArthur Green headroom study (MacArthur Green, 2017), which considers the likely
headroom that exists in current cumulative collision risk estimates due to the assessed turbine
scenarios representing a higher collision risk to birds than the as built or planned turbine
scenarios, have been used to quantify the potential reductions that may occur as a result of such
changes.

As noted above, for the Beatrice Offshore Wind Farm and the European Offshore Wind
Deployment Centre (‘Aberdeen Offshore Wind Farm’) the cumulative assessment is based on
the ‘as built’ design parameters (presented in the approved DSLPs) for both of these projects.

For quantitative assessment of projects, the assessment criteria used to determine the
magnitude of impact, sensitivity of receptor, and overall significance of effect will follow the
same methodology as that presented above. A combination of matrix and professional
judgement will be applied to the evaluation of significance. Significance will either be adverse
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or beneficial and negligible, minor, moderate or major in nature. For qualitative assessment, a
more high-level significance will be concluded using professional judgement.

5.5.1.21 Finally, for any cumulative effects that are identified to be significant adverse, further
assessment will be completed and mitigation and other measures developed in order to
minimise / reduce cumulative effects to an acceptable level of significance where possible.

5.6 Whole Project Assessment

5.6.1.1 The Development, comprising the Moray West Offshore Wind Farm and associated OfTlI, is one
element of the ‘whole Project’, which comprises the Development and the associated OnTI. In
the absence of the OnTI, there would be no means by which the electricity generated by the
wind farm could be transferred to the National Grid Network, and in the absence of the
Development, there would be no requirement for the OnTI.

5.6.1.2 The Development and the OnTl are seeking consent/permission under different planning
regimes and thus separate applications will be made, supported by separate EIA Reports.

5.6.1.3 A‘whole project assessment’ is presented in Chapter 18 of this EIA Report. The chapter provides
a succinct description of the OnTl and summarises, as far as is already known, the potential
environmental effects arising from the OnTIl. These potential effects are then considered
together, as far as possible, with the potential environmental effects arising from the Moray
West Offshore Wind Farm and the OfTI. Itis intended that this chapter allows the reader of the
EIA Report to understand the scope and potential effects of the Project as a whole, and not only
the Development in isolation.
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Acronyms Expanded Term

ABPmer ABP Marine Environmental Research

BERR Department for Business, Enterprise and Regulatory Reform
BOWL Beatrice Offshore Windfarm Limited

BSI British Standards Institution

Cefas Centre for Environment, Fisheries and Aquaculture Science
COWRIE Collaborative Offshore Wind Research into the Environment
CPA Coast Protection Act

Defra Department for Environment, Food and Rural Affairs
EDA Eastern Development Area

EIA Environmental Impact Assessment

ES Environmental Statement

FEED Front End Engineering Design

FEPA Food and Environmental Protection Act

GBS Gravity base structure

HAT Highest Astronomical Tide

HDD Horizontal Directional Drilling

IJNCC Joint Nature Conservation Committee

LAT Lowest Astronomical Tide

MCA Maritime and Coastguard Agency

MHWS Mean High water of Spring Tides

MMO Marine Management Organisation

MORL Moray Offshore Renewables Limited

NCCA National Coastal Change Assessment

O&M Operation and Maintenance

OfTlI Offshore Transmission Infrastructure

OnTI Onshore Transmission Infrastructure

osP Offshore Substation Platform

OWF Offshore Wind Farm

pMPA proposed Marine Protected Area

SAC Special Areas of Conservation

SAS Surfers Against Sewage

SEPA Scottish Environmental Protection Agency

SNH Scottish Natural Heritage

SPA Special Protection Area
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Acronyms Expanded Term

SSC Suspended Sediment Concentration
SSSI Sites of Special Scientific Interest
UKCPQ9 United Kingdom Climate Projections
WDA Western Development Area

WTG Wind Turbine Generator

Glossary of Terms

Term Definition
Advection The transfer of a substance (in water or air) via bulk motion.
AL Action level

Astronomical tide

The tide levels and character which would result from the gravitational
effects of the earth sun and moon without any atmospheric influences.

Bathymetry Topography of sea/estuary seabed measured from a fixed vertical datum.

Beach A deposit of non-cohesive material (e.g. sand, gravel) situated on the
interface between dry land and the sea (or other large expanse of water) and
actively "worked" by present-day hydrodynamic processes (ie waves, tides
and currents) and sometimes by winds.

Bedforms Features on the seabed (e.g. sand waves, ripples) resulting from the
movement of sediment over it.

Bedload Sediment particles that travel near or on the seabed.

Benthic habitats

Marine habitats on the seabed.

Breaking Reduction in wave energy and height in the surf zone due to limited water
depth.
Clay A fine grained sediment with a typical grain size of less than 0.004 mm.

Possesses electromagnetic properties which bind the grains together to give
a bulk strength or cohesion.

Climate change

A long term trend in the variation of the climate resulting from changes in
the global atmospheric and ocean temperatures and affecting mean sea
level, wave height, period and direction, wind speed and storm occurrence.

Coast

A strip of land of indefinite length and width that extends from the seashore
inland to the first major change in terrain features.

Coastal defences, coastal works

Collective terms covering protection provided to the coastline. These include
coast protection and sea defences.

Coastal processes

Collective term covering the action of natural forces on the coastline and
adjoining seabed.
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Glossary of Terms

Term

Definition

Cumulative effects

The combined effect of more than one development on the environment.

Current

Flow of water generated by a variety of forcing mechanisms (e.g. waves,
tides, wind etc).

Dalradian (geology)

The Dalradian Series is a sequence of highly folded and metamorphosed
sedimentary and volcanic rocks of late Precambrian to Early Cambrian age,
about 540 million years old, which occurs in the southeastern portions of the
Scottish Highlands of Great Britain.

Dispersion

The separation of waves by virtue of their differing rates of movement.

Downdrift

The direction of predominant movement of littoral drift along the shore.

Dredging overspill

The overflow of sediment laden fluid from a dredging vessel.

Dunes Accumulations of windblown sand on the backshore, usually in the form of
small hills or ridges, stabilised by vegetation or control structures.

A type of bed form indicating significant sediment transport over a sandy
seabed.

Ebb Period when tide level is falling; often taken to mean the ebb current which
occurs during this period.

Erosion Movement of material by such agents as running water, waves, wind, moving
ice and gravitational creep.

Estuary Semi-enclosed coastal body of water which has a free connection with the
open sea and where fresh water, derived from land drainage, is mixed with
sea water.

Extreme The value expected to be exceeded in a given (long) period of time.

Flood tide The period of time when tidal water levels are rising.

Fines Relatively fine sediments less than 0.062 mm diameter (i.e. silts, muds and

clays).

Geomorphology

The physical shape and characteristics of the seabed or coastline and the
processes that shape it.

Geophysical survey

Activities to obtain data on the distribution and nature of geophysical
properties of the seabed (e.g. bathymetry, surficial sediment type and
bedforms, sub-surface geology). Geophysical survey outputs typically include
multibeam bathymetry, side-scan sonar and sub-bottom profiler data.

Habitat

The natural home of an animal or plant.

Indirect effect

Impacts on the environment, which are not a direct result of the
development but are often produced away from it or as a result of a complex
pathway. Sometimes referred to as secondary impacts.

Intertidal

The zone between the highest and lowest astronomical tide water marks.

LOD

Level of detection
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Glossary of Terms ‘

Term

Definition

Longshore

Along the shore.

Longshore drift

Or alongshore or littoral drift. Movement of sand and shingle along the
shore. It takes place in two zones, at the upper limit of wave activity and in
the breaker zone. Movement of beach (sediments) approximately parallel to
the coastline.

Proposed Marine Protected
Area

A marine area proposed for protective designation.

Quaternary (geology)

Geological developments over the last 2.6 million years.

Mean sea level

The average level of the sea over a period of approximately 18.6 years, taking
account of all tidal effects but excluding surge events.

Mitigation

Measures, including any process, activity or design to avoid, reduce, remedy
or compensate for adverse effects.

Numerical modelling

Refers to analysis of coastal processes using computational models.

Onshore A direction landward from the sea.

PAH Polyaromatic Hydrocarbons

Salinity Measure of the concentration of dissolved salts in water. Typically measured
in unit of PSU (Practical Salinity Unit), equivalent to parts per thousand.

Saltation A term used to describe the movement of a particle being transported that is
too heavy to remain in suspension. The particle is rolled forward by the
current, generates lift and rises, loses the forward momentum and settles to
the seabed. The process is then repeated.

Sand Sediment particles, mainly of quartz, with a diameter of between 0.062 mm
and 2 mm, generally classified as fine, medium, coarse or very coarse.

Scour Local erosion of sediments caused by local flow acceleration around an

obstacle and associated turbulence enhancement.

Sediment transport

The movement of a mass of sedimentary material by the forces of currents
and waves. The sediment in motion can comprise fine material (silts and
muds), sands and gravels. Potential sediment transport is the full amount of
sediment that could be expected to move under a given combination of
waves and currents, i.e. not supply limited.

Shingle

A loose term for the coarsest beach material, a mixture of gravel, pebbles
and larger material. Often well rounded and of hard rock such as chert or
flint.

(SSSI)

Site of Special Scientific Interest

SSSls are a representative sample of British habitats, with each site seen as
an integral part of a national series, established with the aim of maintaining
the present diversity of wild animals and plants in Great Britain. It should be
noted that selection is on scientific grounds rather than to enhance amenity
or provide recreation.

Special Area of Conservation
(SAC)

Land protected under Directive 92/43/EEC on the Conservation of Natural
Habitats and of Wild Fauna and Flora.
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Glossary of Terms

Term Definition
Special Protection Area (SPA) Land classified under Directive 79/409 on the Conservation of Wild Birds.
Surge Change in water level as a result of meteorological forcing (wind, high or low

barometric pressure) causing a difference between the recorded water level
and that predicted using harmonic analysis. May be positive or negative.

Suspended sediment Mass of sediment in suspension per unit volume of water.
concentration

Tidal excursion ellipse The path followed by a water particle in one complete tidal cycle (i.e. flood —
ebb).

Till Collective term for the group of sediments laid down by the direct action of
glacial ice.

TEL Total Exceedance Level

Wake Disturbance in the flow field behind an obstruction.

Diffraction Process by which energy is transmitted laterally along a wave crest.
Propagation of waves into the sheltered region behind a barrier such as a
breakwater.

Wavelength Straightline distance between two successive wave crests.

Wave period The time taken for two successive wave crests to pass the same point.
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6 Physical Processes and Water Quality
6.1 Introduction

6.1.1.1 This chapter considers the likely significant effects on physical processes and water quality
associated with the construction, operation and maintenance and decommissioning of the
Moray West Windfarm and associated Offshore Transmission Infrastructure (OfTI) (“the
Development”). The specific objectives of the chapter are to:

e Identify the relevant planning legislation, guidance and policy relevant to physical processes
and water quality;

e Detail the consultation activities and responses relevant to and which have informed the
physical processes and water quality assessment;

e Describe the physical processes and water quality baseline;

e Describe the assessment methodology and significance criteria used in completing the
impact assessment;

e Describe the potential effects, including direct, indirect and cumulative effects;
e Describe the mitigation measures proposed to address likely significant effects; and
e Assess the residual effects remaining following the implementation of mitigation.

6.1.1.2 The assessment has been carried out by ABPmer and follows available industry guidance and
best practice. ABPmer is a leading UK marine environmental consultancy that has provided the
physical processes EIA for the majority of UK offshore wind farms, including the nearby Moray
East and Beatrice developments.

6.1.1.3 This chapter is supported by:
e EIA Report Volume 4 - Technical Appendix 6.1: Physical Processes Baseline;
e EIAReport Volume 4 - Technical Appendix 6.2: Physical Processes Numerical Modelling; and
e EIA Report Volume 4 - Technical Appendix 6.3: Physical Processes Impact Assessment.

6.2 Legislation, Policy and Guidance Framework

6.2.1 Legislation

6.2.1.1 The following legislation is relevant in terms of water quality:

e European Directive 2000/60/EC of the European Parliament and of the Council of 23
October 2000 establishing a framework for Community action in the field of water policy —
commonly referred to as the Water Framework Directive (European Commission, 2000);

e European Directive 2008/56/EC of the European Parliament and of the Council of 17 June
2008 establishing a framework for community action in the field of marine environmental
policy (Marine Strategy Framework Directive) European Commission, 2008);

e Water Environment and Water Services (Scotland) Act 2003 (HMSO, 2003); and

e The Water Environment (Controlled Activities) (Scotland) Regulations 2011. Scottish
Statutory Instrument 2011 No. 209 (HMSO, 2009), as amended.

Physical Processes and Water Quality



Moray Offshore Windfarm (West) Limited
Environmental Impact Assessment Report

6.2.2 Relevant Policy

6.2.2.1

6.2.2.2

6.2.3
6.2.3.1

6.2.3.2

The National Marine Plan (Scottish Government, 2015) emphasises that development proposals
should not have unacceptable adverse impacts on coastal processes (Planning Policy Principle
GEN 8). It states that changes to coastal processes, including changes in sediment movement
and wave patterns, resulting from development, should be minimised and mitigated.

General Policy GEN 12 covers water quality and resource which states that developments and
activities should not result in a deterioration of the quality of waters to which the Water
Framework Directive (WFD), Marine Strategy Framework Directive (MSFD) or other related
Directives apply.

Relevant Guidance

In undertaking the assessment, the following guidance has been considered:
e 'Environmental impact assessment for offshore renewable energy projects.' (BSI, 2015);

e 'Review of environmental data associated with post-consent monitoring of licence
conditions of offshore wind farms.' MMO Project No: 1031. (Fugro-EMU, 2014);

e A handbook on environmental impact assessment Guidance for Competent Authorities,
Consultees and others involved in the Environmental Impact Assessment Process in
Scotland (Scottish Natural Heritage (SNH), 2013);

e 'Offshore wind farms: guidance note for Environmental Impact Assessment in respect of
Food and Environmental Protection Act (FEPA) and Coast Protection Act (CPA)
requirements: Version 2' (Department for Environment, Food and Rural Affairs (Defra),
Centre for Environment, Fisheries and Aquaculture Science (Cefas) and Department for
Transport (DfT), 2004);

e 'Guidelines for data acquisition to support marine environmental assessments of offshore
renewable energy projects' (Cefas, 2011);

e 'Guidance on Environmental Impact Assessment in Relation to Dredging Applications'
(Office of the Deputy Prime Minister, 2001);

e 'Nature Conservation Guidance on Offshore Wind Farm Development' (Defra, 2005);

e 'Marine Renewable Energy and the Natural Heritage: An Overview and Policy Statement'
(SNH, 2003);

e 'Coastal Process Modelling for Offshore Wind Farm Environmental Impact Assessment'
(COWRIE, 2009); and

e 'Marine Scotland Licensing and Consents Manual covering marine renewables and offshore
wind energy development. Report commissioned for Marine Scotland (ABPmer, 2012).

It is noted that Marine Scotland commissioned a set of guidance documents to be produced for
the marine renewable industry, specifically wave and tidal devices, which included reference to
Environmental Impact Assessment (EIA) requirements (ABPmer, 2012). It is considered that
some elements of the advice offered can be transferred across to the Scottish offshore wind
industry, and as such is referenced within this study. Moray West is currently unaware of any
similar guidance from Scottish Environmental Protection Agency (SEPA) and as such, the Marine
Scotland guidance is considered to be the most relevant / appropriate.

6.3 Consultation

6.3.1.1

Moray West has framed its assessment of potential effects on physical processes / water quality
pathways and receptors through consultation with key stakeholders.
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6.3.1.2 Table 6.3.1 details the key issues raised in relation to physical processes in the Moray West
Offshore Wind Farm Scoping Opinion (August 2016) and the OfTI Scoping Opinion (August 2017).
It also summarises other issues / concerns that have been raised during additional consultation
activities undertaken as part of the EIA process and how these have been addressed in the
preparation of this EIA Report.

Table 6.3.1: Consultation Responses

Date and Consultee

Issue Raised

Moray West Approach

JNCC and SNH
Offshore Wind Farm
Scoping Opinion
(August 2016)

Confirmation is required that sufficient
bathymetry data are available to
characterise bedforms in the Moray
West Site.

The bathymetric survey data coverage is
shown in Figure 2.1 of Technical Appendix 6.2
(Volume 4): Physical Processes Numerical
Modelling. It is considered that the width of
the data available in each line, and the
relatively narrow spacing between the lines is
sufficient (in conjunction with the other
bathymetry data sources) to adequately
describe both bathymetry and seabed type
over the area of the Moray West Site for the
purposes of the EIA. This is because the
geological and oceanographic setting of the
Moray West Site and Smith Bank is such, that
it is unlikely for there to be meaningful
variation in bathymetry or seabed type over
distances less than the gaps between the
survey lines. Continuous swath bathymetry
data coverage is provided within the Moray
West Site area by an earlier Maritime and
Coastguard Agency (MCA) survey undertaken
in 2006.

A summary of the baseline sedimentary
environment is provided in Section 6.4.2,
whilst a full baseline description is provided in
Technical Appendix 6.1 (Volume 4): Physical
Processes Baseline.

JNCC and SNH
Offshore Wind Farm
Scoping Opinion
(August 2016)

A discussion and explanation of the
similarities or differences between the
WDA and EDA is required.

A synthesis of the available
information on bathymetry, geology
and sedimentary environment is
required.

A summary of the regional environmental
baseline is provided in Section 6.4.2, whilst a
full baseline description is provided in
Technical Appendix 6.1 (Volume 4): Physical
Processes Baseline.

JNCC and SNH
Offshore Wind Farm
Scoping Opinion
(August 2016)

Potential effects on water quality
scoped out in the scoping report
should be reconsidered.

The full list of issues assessed in this chapter
is provided in Table 6.5.1.

Requirements for new numerical
modelling should be reviewed as part
of the study.

The proposed assessment approach was set
out in the Moray West physical processes
method statement position paper (ABPmer,
2017). New tidal and wave modelling was
proposed and this approach was broadly
supported by JNCC and SNH. Details of the
modelling approach, model calibration and
validation is provided in Technical Appendix
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Table 6.3.1: Consultation Responses

Date and Consultee Issue Raised Moray West Approach
6.2 (Volume 4): Physical Processes Numerical
Modelling.
The marine and coastal habitats of the | Physical process receptors (e.g. sensitive
Moray Firth, the Dornoch Firth and coastlines or sedimentary features) have
Culbin Bar Special Areas of been separately identified in this assessment
Conservation should be considered as in Table 6.4.1. These receptors include the
potential receptors. marine and coastal habitats of the Moray
Firth, the Dornoch Firth and Culbin Bar
Special Areas of Conservation (SAC).
Marine Scotland and | Confirmation is required that sufficient | The bathymetric survey data coverage is
SNH bathymetry data are available to shown in Figure 2.1 of Technical Appendix 6.2
OfTI Scoping Opinion | characterise the Moray West Site. (Volume 4): Physical Processes Numerical
(August 2017) Modelling, including continuous swath
bathymetry data coverage within the Moray
West Site area by an earlier Maritime and
Coastguard Agency (MCA) survey undertaken
in 2006.
The hard-rock interest of the Cullen to | A full assessment of potential impacts within
Stake Ness Coast SSSI should be should | the Landfall Area (including to the hard-rock
be considered as potential receptors. interest of the Cullen to Stake Ness Coast
SSSI) is presented in Section 6.8.2 (for the
construction phase), Section 6.8.3 (for the
operation phase) and Section 6.8.4 (for the
decommissioning phase).
The applicability of the modelling An assessment of potential changes to
undertaken for Moray East and BOWL | hydrodynamics during the operational phase
to Moray West OfTI in respect to of the Moray West Offshore Wind Farm and
hydrodynamics and sediment OfTl is provided in Section 6.7.3.
transport should be reviewed prior to Considerations of related cumulative effects
further use. are discussed in Section 6.9.4. Hydrodynamic
assessments are based on new modelling that
. takes account of the present realistic worst
The need for new local sediment .
. case design envelopes of these
transport modelling should be . .
considered. Devglopments, which has changed since the
earlier assessments for the Moray East and
Beatrice Developments.
An assessment of potential changes due to
sediment disturbance during the construction
phase of the Moray West Offshore Wind
Farm and OfTl is provided in Section 6.7.2 and
in Technical Appendix 6.3 (Volume 4):
Physical Processes Impact Assessment. This
includes use of previously undertaken
modelling. A comparison of the design basis
for the two situations is provided to
demonstrate the suitability of the analogue.
SNH Consideration should be given to Outputs from the NCCA have been used to
OfTI Scoping Opinion | outputs from the National Coastal develop baseline understanding. A summary
(August 2017) Change Assessment (NCCA) of the baseline is provided in Section 6.4.2,
whilst a full baseline description is provided in
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Table 6.3.1: Consultation Responses

Date and Consultee

Issue Raised

Moray West Approach

Technical Appendix 6.1 (Volume 4): Physical
Processes Baseline.

Marine Scotland
OfTI Scoping Opinion

Changes to water quality from
sediment disturbance should be

The cable will make landfall at a location
between Findlater Castle and Redhythe Point.

Offshore Wind Farm
Scoping Opinion

(August 2017) scoped into the assessment if the As such, this issue is now scoped out as there
cable makes landfall at Cullen Bay. will be no landfall at Cullen Bay.
Changes to water quality from A full assessment of these potential effects is
chemical release and changes to water | provided in Section 6.8.2, 6.8.3 and Section
quality from contaminated sediment 6.8.4.
should be scoped in at this stage of the
assessment cycle. Mitigation measures
will need to be secured in relation to
these effects through the EIA process.

SNH The proposed modelling should be All of the Moray West assessments (including

informed by site-specific
characteristics of the Moray West site.

those involving numerical modelling) have
been informed by a detailed appraisal of

(August 2016) baseline conditions within the array. These
baseline conditions are described in Technical
Appendix 6.1 (Volume 4): Physical Processes
Baseline.
The environmental setting of Moray A full baseline description is provided in
West should be compared with Moray | Technical Appendix 6.1 (Volume 4): Physical
East and Beatrice. This needs to be Processes Baseline. This describes physical
carried out to ascertain the suitability process characteristics at both a site-specific
of the existing modelling results as an and regional scale and demonstrates the
analogue for the present study. broad similarities between the three wind
farm array areas.
The use and suitability of previous modelling
results (mainly in relation to sediment
disturbance during the construction phase) is
described on a case-by-case basis in Technical
Appendix 6.3 (Volume 4): Physical Processes
Impact Assessment.
SEPA The ‘Scottish Environment’ Water Noted.
OfTI Scoping Opinion | Body data should be collated in This information has been included within the
(August 2017) support of the Water Framework water quality baseline characterisation

Directive as referenced in the Scoping
report.

section (Section 6.4.2).

One key interest is pollution
prevention measures during the
periods of construction, operation,
maintenance, demolition and
restoration. The applicant should
systematically identify all aspects of
site work that might impact upon the
environment, potential pollution risks
associated with the proposals and
identify the principles of preventative
measures and mitigation. A draft

Noted.

This information has been included within our
water quality impact assessment and
embedded / additional mitigation sections
(Sections 6.8.2, 6.8.3 and 6.8.4)
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Table 6.3.1: Consultation Responses

Date and Consultee Issue Raised Moray West Approach

Schedule of Mitigation should be
produced as part of this process.

The principles of the Environmental Noted.

Manageme'njc Plan should be set outin | Thjs information has been included within our
the ES °Ut|'”'“_g'h°""’ the .draft water quality impact assessment and
Schedule of Mitigation will be embedded / additional mitigation sections

implemented. This document should (Sections 6.8.2, 6.8.3 and 6.8.4)
form the basis of the more detailed
site specific Environmental
Management Plan which, along with
detailed method statements, may be
required by condition.

6.4 Baseline Conditions

6.4.1

Baseline Characterisation Approach

Study Area

6.4.1.1

6.4.1.2

6.4.1.3

6.4.1.4

The marine processes and water quality study area within which baseline conditions and
potential changes have been considered is shown in Volume 3a - Figure 6.4.1 and is defined as:

e The Moray West Site;
e The Offshore Export Cable Corridor; and

e The seabed and water column that may be influenced by changes to marine processes due
to the Development (separated into a near-field and a far-field extent).

With respect to marine processes and water quality, the far field spatial extent of the study area
has primarily been determined using expert judgment, drawing upon knowledge developed
from other Round 3 projects and in particular modelling results showing the anticipated extent
of change from the Moray East and Beatrice Offshore Wind Farm:s.

The near-field study area includes the Moray West Site and Offshore Export Cable Corridor, and
up to one spring tidal excursion distance outside these areas. The spring tidal excursion distance
(which is calculated using outputs from ABPmer et al., 2008) is spatially variable, but is typically
in the range 2 to 6 km.

Direct changes to the seabed are expected to be confined to the near-field study area while
indirect changes (e.g. due to disruption of waves, tides or sediment pathways) could also be
experienced in the far-field study area. The magnitude of indirect impacts is expected to
diminish with distance from the Moray West Site and Offshore Export Cable Corridor.

Desk Study / Field Survey

6.4.1.5

6.4.1.6

The baseline characterisation has primarily been achieved on the basis of data collected during
targeted metocean and geophysical survey campaigns, data created using numerical models
(described in Technical Appendix 6.2 (Volume 4): Physical Processes Numerical Modelling), and
data and information from previously published studies (identified via literature review).

An extensive number of data sources have been used to characterise the baseline. A full list of
these data sources is provided in Technical Appendix 6.1 (Volume 4): Physical Processes
Baseline. The locations of key survey datasets are shown in Volume 3a - Figure 6.4.2.
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A desk study and literature search on water quality within the Moray Firth has drawn upon the
following sources of information:

e Moray Firth Partnership (2007). Mary Firth Learning Zone website http://www.morayfirth-
partnership.org/waterquality.html [accessed March 2018];

e Scottish Environment Protection Agency (SEPA) Water Framework Directive (WFD)
classification data https://www.sepa.org.uk/data-visualisation/water-classification-hub/
[accessed March 2018];

e Scotland’s Environment interactive online mapping facility
https://map.environment.gov.scot/sewebmap/ [accessed March 2018]; and

e Marine Scotland interactive mapping facility http://marine.gov.scot/themes/clean-and-
safe [accessed March 2018].

Present Day Baseline

This section provides a summary of the key baseline characteristics of physical processes and
water quality in the Moray West Site and surrounding area. This includes physical characteristics
of the study area and features (receptors) that could potentially be affected by a change in
physical processes. This includes information on the following:

e Physical characteristics of the study area:

o Water levels;

o Currents;

o Waves;

o Sediments;

o Morphology; and
o Water quality.

¢ Important features (potential receptors) within the study area:

o Smith Bank;

o Designated coastal habitats/ features;
o Stratification fronts; and

o Recreational surfing venues.

A detailed description of these key baseline characteristics is provided in Technical Appendix 6.1
(Volume 4): Physical Processes Baseline.

Physical Characteristics of the Study Area

Water Levels

6.4.2.3

6.4.2.4

6.4.2.5

The Moray West Site is situated within a meso-tidal setting (typical tidal ranges in water level
between 2 to 4 metres) and is characterised by a mean spring tidal range of 3.1 m and a
maximum astronomic range (HAT to LAT) of approximately 4.4 m.

There is some variation in tidal range along the Offshore Export Cable Corridor, with the highest
water levels experienced at the landward end. At Buckie, (near the Landfall Area), the mean
spring range is 3.4 m.

Storm surges may cause short term modification to predicted water levels and under an extreme
(1 in 50-year return period) storm surge, water levels may be up to 1.25 m above predicted
levels.
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6.4.2.6

6.4.2.7

It is probable that relative sea levels will rise in this region during the course of the 21st Century
and by 2050 is likely to be approximately 0.22 to 0.35 m higher across the Moray West Site.

Climate change may be expected to slightly increase the mean water level over the lifetime of
the proposed development; however, the tidal range about the new mean level will likely remain
not measurably affected.

Currents

6.4.2.8

6.4.2.9

6.4.2.10

6.4.2.11

6.4.2.12

Information available on the strength of tidal currents in the region of the Moray West Site
shows that recorded (depth-averaged) peak spring current speeds are around 0.25-0.3 m/s, with
the fastest speeds recorded in the north of the Moray West Site.

Peak spring current speeds increase to the north of the Moray West Site towards the Pentland
Firth. Peak spring current speeds are similarly low (0.3 m/s or less) elsewhere in the Moray Firth.

Along most of the Offshore Export Cable Corridor, peak spring current speeds are typically less
than 0.3 m/s.

Both storm waves and storm surges may cause short term modification of astronomically-driven
tidal currents. During a 1:1 year storm event, orbital currents are likely to approach 1 m/s in the
north of the Moray West Site, in the relatively shallow water over the crest of Smith Bank.
Currents of this magnitude are considerably greater than that observed during peak spring tidal
flows. Similarly, under an extreme (1 in 50-year return period) storm surge, current speeds may
be more than twice that encountered under normal peak spring tide conditions.

Residual tidal currents (over a period of days to weeks) are directed generally into the Moray
Firth.Climate change is not expected to have any effect on the local tidal current regime
(currents are largely controlled by the corresponding tidal range) over the lifetime of the
proposed development.

Waves

6.4.2.13

6.4.2.14

6.4.2.15

6.4.2.16

6.4.2.17

The wave regime in the Outer Moray Firth includes both swell waves generated elsewhere in
the North Sea and locally generated wind waves. The wave regime in the Outer Moray Firth is
typically characterised by wind waves, although longer period swell waves can be identified
within the observational wave records collected from within and nearby to the Moray West Site.

The Offshore Export Cable Corridor is likely to be exposed to waves of equal or possibly larger
size than the Moray West Site from exposed offshore sectors; the size of waves from other fetch
limited sectors will vary along the cable corridor route depending upon the wind direction and
corresponding fetch. The variable and on average greater water depths along the Offshore
Export Cable Corridor mean that the ability of a given wave condition to penetrate to the seabed
may also be variable.

Even though water depths within the Moray West Site are no less than 35 m, storm waves
sufficiently large to cause water motion at the seabed are not uncommon.

Along the coastlines of the mid and Inner Moray Firth, waves have a critical role to play in driving
sediment transport through the process of longshore drift.

Climate change is predicted to cause variability in the inter-annual wave climate over the lifetime
of the proposed Development; however, historical trends have shown that this variability may
include both increases and decreases in mean storminess on decadal timescales.

Stratification and Fronts

6.4.2.18

The Outer Moray Firth may experience some seasonal thermal stratification.
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Applying general oceanographic theory, it is likely that the strength and natural position of
seasonal stratification fronts is governed by the magnitude of tidal current flows in the adjacent
inshore areas and of seasonal stratification in adjacent offshore areas.

Climate change is not expected to have any effect on the range of natural variability in the
location or strength of stratification and fronts over the lifetime of the proposed development.

Sediments

6.4.2.21

6.4.2.22

6.4.2.23

6.4.2.24

6.4.2.25

6.4.2.26

6.4.2.27

6.4.2.28

Seabed sediments across the Moray West Site generally consist of Holocene gravelly sand and
sand with a minor proportion of fines (<5 to 10% silt and clay sized). A modal peak grain size
between 150 to 215 um (fine sand) was found in the majority of the grab samples collected from
the Moray West Site (See Volume 3a - Figure 6.4.3). Other modal peak grain sizes were also
variably observed, ranging from 24,000 um (pebble gravel) to 350 um (medium sand). The
proportion of shell in sediment samples from and nearby to the Moray West Site are frequently
in excess of 50% (Partrac, 2010; British Geological Survey (BGS), 1987).

Seabed sampling was successfully undertaken at 12 locations within the Offshore Export Cable
Corridor (for further detail on sampling, see Volume 4, Technical Appendix 7.1: Benthic Survey
Report). Near to the Moray West Site, in intermediate water depths, the Offshore Export Cable
Corridor transits areas of mixed sands and gravels, with a small proportion of fines (<5 to 10%)
present. Seabed sediments become progressively finer in deeper water along the route,
becoming relatively muddy (30 to 65% fines) in the deepest parts. The sediment character and
distribution in these offshore sections is the result of the relatively benign tidal regime and the
spatially variable effect of wave action at the seabed, depending upon the local water depth.

Across much of the Moray West Site, surficial marine sediments are generally thick (~5 to 15 m
in the west of the Moray West Site, up to 30 m in the east) In some locations, the underlying
glacial till is very close to the surface (<2 m thickness).

An extensive blanket of Quaternary deposits is present across almost the entire Moray Firth with
sediment thicknesses in excess of 100 m commonly observed. Within the Moray West Site the
Quaternary units are of variable thickness, ranging from <10 m to c. 150 m. These sediments are
underlain by a thick unit of firm to very hard Lower Cretaceous clay.

The available evidence suggests that (bedload) material is travelling into the Firth from the
north, passing along the Caithness coast and towards the Inner Moray Firth. Tidal currents are
largely incapable of mobilising anything larger than fine sand-sized material within the Moray
West Site and as a result, there is only limited net bedload transport of sediment due to tidal
currents alone.

However, the combination of tidal and non-tidal currents and wave induced currents during
storms results in considerably higher current speeds at the seabed. As a result, it is likely that
the commonly present fine sand is regularly mobilised within the Moray West Site during storms.
Owing to the combination of slightly higher tidal current speeds and smaller water depths, it is
likely that the northern areas of the Moray West Site are most active in this way.

Within the Moray West Site, suspended sediment concentrations (SSCs) is typically very low
(approximately < 5 mg/l). However, during storm events, near seabed SSC can be significantly
increased in the short-term due to the influence of waves stirring the seabed. Coarser sediments
may be transported a short distance in the direction of ambient flow or down-slope under
gravity before being redeposited. Finer material that persists in suspension will eventually be
transported in the direction of net tidal residual flow, i.e. to the south-west, into the Firth.

Climate change is not expected to have any effect on the type or distribution of sediments within
the extent of and over the lifetime of the proposed Development.
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Morphology

6.4.2.29

6.4.2.30

6.4.2.31

6.4.2.32

6.4.2.33

6.4.2.34

The Moray West Site spans the crest and western flank of Smith Bank and is characterised by
water depths in the range 35 to 54 m below LAT. The shallowest depths are found in the north
of the Moray West Site and the greatest depths are found in the south.

Bedforms identified within the Moray West Site have been considered alongside the findings
from the sediment mobility analysis as well as published literature from this region, to develop
a conceptual understanding of the morphological regime. Particular attention has been focused
on ascertaining those mapped bedforms which are likely to be active and those that are relict.

Active seabed bedforms are controlled by the combination tidal flows and wave-induced orbital
currents. Low sediment waves orientated transverse to the main axis of tidal flow are suggested
to be present in the north of the Moray West Site whilst sharp-edged sand patches are suggested
to be present across much of the Moray West Site.

Relict seabed bedforms exist as a result of past processes (mainly glacial) and therefore are not
maintained by contemporary physical processes. Of particular note are a series of tunnel valleys
cut by pressurised flow beneath the former British Ice Sheet, along with glacial moraine ridges
deposited between approximately 15,000 to 20,000 years ago.

The coastal characteristics of the Moray Firth coastline are highly variable, ranging from the
predominantly hard rock Caithness and Buchan coastline, to the soft coastlines of the Inner Firth.

Climate change is not expected to have any effect on the form or function of Smith Bank over
the lifetime of the proposed development.

Water Quality

6.4.2.35

6.4.2.36

6.4.2.37

Directive 2000/60/EC of the European Parliament and of the Council establishing a framework
for the Community action in the field of water policy (Water Framework Directive (WFD)) is
transposed into Scottish legislation by the Water Environment and Water Services (Scotland)
Act 2003, as amended (WEWSSA). The purpose of this Act is to protect the water environment
by preventing deterioration; protecting and enhancing aquatic ecosystems; promoting
sustainable water use; reducing pollution and mitigating against floods and droughts. The main
regulatory bodies are the Scottish Ministers and SEPA.

A programme of monitoring and water classification is undertaken by SEPA (SEPA, 2018) as part
of the WFD and WEWSSA requirements. The most recent coastal water classification data
available from SEPA for 2016 (https://www.sepa.org.uk/data-visualisation/water-classification-
hub/) shows that all of the coastal waters within the Moray Firth (out to 3 nm) fall into the ‘Good’
water body status. For the Inner Moray Firth, the status of ‘Good’ has been in place since 2013,
but prior to this the status was recorded as ‘High’ (since 2007). The section of coastal water
between Findochty and Knock Head, where the Landfall Area for the Offshore Export Cable
Corridor will be, previously met the ‘High’ category in 2014, but is now placed within the ‘Good’
water body category. One other water body that previously met the ‘Moderate’ category
(Rosehearty to Cairnbulg Point) has improved to the ‘Good’ category. The Scotland’s
Environment website (http://www.environment.gov.scotland/) suggests that the future
objective for the Findochty to Knock Head section is to obtain ‘High’ classification by 2027 and
longer term.

There are no ‘Bathing Waters’ within the study area, with Cullen Bay being the closest
designated ‘Bathing Water’ (approximately 4 km in distance from Findlater Castle) which is
categorised of ‘Sufficient’ status under the Bathing Waters (Scotland) Regulations 2008
implementing Directive 2006/7/EC (Bathing Water Directive (BWD)). Similarly, there are no
‘Shellfish Waters’ within the Offshore Export Cable Corridor or study area.
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The main pressures on water quality within the Moray Firth are associated with human activities
that take place within the riverine, tidal and coastal waters as opposed to offshore waters
(Moray Firth Partnership, 2007). Sources of potential impacts relate to sewage, industrial
discharges and diffuse discharges.

Little data is available for the offshore area (over 3 nm) as no specific marine water quality
monitoring has been undertaken.

Key Features (Receptors) within the Study Area

Smith Bank

6.4.2.40

6.4.2.41

6.4.2.42

The Moray West Site is situated on Smith Bank. Overall, Smith Bank is approximately 35 km long
from south-west to north-east, around 20 km wide, rising from a base level of between 50 and
60 m below sea level to less than 35 m at the crest. The position, elevation and orientation of
the bank is closely associated with the underlying Smith Bank Fault block and the geophysical
survey undertaken by Osiris (2011) reveals that Cretaceous sediments are relatively close (<10
m) to the seabed across much of the crest of the bank. The main body of Smith Bank is
underpinned by solid bedrock, with variable thickness layers of stable overlying sedimentary
deposits and a more mobile sediment veneer. The position and form of Smith Bank is therefore
controlled by the underlying geology and so is not sensitive as a whole to minor changes in
sediment transport onto, over or off the Bank.

The distribution of seabed sediment types and thicknesses, patterns of waves, currents and
water levels, and typical levels of SSC, on Smith Bank are described in relation to the Moray West
Site in the previous section. Further information may also be found in Technical Appendix 6.1
(Volume 4): Physical Processes Baseline.

Smith Bank is not designated for protection but is the main bathymetric feature and area of
seabed that could potentially be affected by the Moray West Offshore Wind Farm.

Designated Coastal Habitats / Features

6.4.2.43

6.4.2.44

6.4.2.45

6.4.2.46

The Moray Firth and Caithness areas are noted for the richness of their natural heritage and
much of the Caithness coastline is protected under international or national nature conservation
legislation. The distribution of receptors and designated areas of seabed are shown in Volume
3a- Figure 6.4.4

The only designated areas to be directly affected by the Development footprint are the Moray
Firth pSPA and the Southern Trench pMPA (proposed Marine Protected Area). The Moray Firth
pSPA (proposed Special Protection Area) is proposed for designation with respect to shallow
sandy substrates, coastal rocky outcrops and deep muddy channels in coastal and more
nearshore areas that provide habitats for a variety of bird species. The Southern Trench pMPA
is proposed for designation with respect to a variety of geological features (the Southern Trench
itself is an example of an enclosed glacial seabed basin), ecological habitats (burrowed muds in
deeper parts of the trench) and other oceanographic features (seasonal stratification and fronts
off Fraserburgh).

As shown in Volume 3a - Figure 6.4.4, the route of the Offshore Export Cable Corridor will not
transect the deeper parts of the Southern Trench (and so will avoid the more muddy seabed
habitat areas in the Moray Firth pSPA and Southern Trench pMPA), and will be relatively distant
(more than 6 spring tidal excursion lengths) from the stratification features off Fraserburgh.

Most of the designated sites are protected on the basis of the habitats they contain; however,
several designated areas have been assigned conservation status because of the geological and
geomorphological features present, which are maintained by present-day physical processes.
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Examples include the Dalradian® and Quaternary? geology within the Cullen to Stake Ness SSSI,
the actively prograding spit at Whiteness Head and the active gravel beach complex at the
mouth of the River Spey which are both afforded SSSI (Site of Special Scientific Interest) status.

6.4.2.47 A list of all protected sites identified within the study area that could potentially be affected by
changes in physical processes is provided in Table 6.4.1 below.

Table 6.4.1: Designated Coastal Habitats and Features Identified within the Study Area

Receptor Designation Description

A submerged bathymetric high in the Outer Moray
Smith Bank (None) Firth, covered by a veneer of sands and gravels of
variable thickness and proportion

An enclosed (glacial) seabed basin with associated
benthic habitat types. Notable stratification and

e Trench PMPA frontal systems off Fraserburgh supporting local
primary production and feeding habitats
Moray Firth bSPA Shallow sandy substrates, coastal rocky outcrops
and deep muddy channels
Loch of Strathbeg SPA and Ramsar Marshes, reedbeds, grassland and dunes
Troup, Pennan and Lion's Heads SPA Se.a-cliffs, occasionally punctuated small sand or
shingle beaches
The Moray and Nairn Coast SPA and Ramsar Intertidal flats, saltmarsh and sand dunes
The Inner Moray Firth SPA and Ramsar Extensive intertidal flats and smaller areas of
saltmarsh
Cromarty Firth SPA and Ramsar Extensive intertidal flats and salt marsh
. Large estuary containing extensive sand-flats and
The D h Firth SPA and R
Rl O ch FIf and Ramsar mud-flats, backed by saltmarsh and sand dunes
. . Old Red Sandstone cliffs, generally between 30 to
The E h liff PA !
i=st Caithness Clitfs S 60 m high, rising to 150 m at Berriedale
The Moray Firth SAC Sand banks
Dornoch Firth SAC Extensive areas of mudflats and sandflats. Sub-

tidally, the Firth supports rich biogenic reefs

Berriedale and Langwell, Oykel,

MiBtiston and Spey SACs Riverine systems emptying into the Moray Firth
Culbin Bar SAC Extensive dunes, vegetated shingle and salt
meadows
Il ke N I
Jie) to/Stake Ness Coast 355 SSSI Dalradian geological exposures

(Landfall Area)

Extensive dunes, vegetated shingle and salt
SSSI meadows (Culbin Bar). Intertidal flats, saltmarsh
and sand dunes (Findhorn Bay)

Culbin Sands, Culbin Forest and
Findhorn Bay SSSI

! The Dalradian Series is a sequence of highly folded and metamorphosed sedimentary and volcanic rocks of late
Precambrian to Early Cambrian age, about 540 million years old, which occurs in the southeastern portions of the
Scottish Highlands of Great Britain.

2 Geological developments over the last 2.6 million years.
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Table 6.4.1: Designated Coastal Habitats and Features Identified within the Study Area

Receptor Designation Description

Large coastal emerged strand plain, attached

Morrich More SSSI SSSI sandy barriers and spits, stabilized dunes,
saltmarshes and sandflats
Whiteness Head SSSI Sss| Shingle spit complex with examples of curved

shingle bars, ancient bars and shortened bars

Surfing Beaches

6.4.2.48 There is potential that changes to baseline wave characteristics could potentially be detrimental
to the quality or frequency of certain surfing wave conditions. Surf beaches within the Moray
Firth region have previously been identified in a report by Surfers Against Sewage (SAS) (SAS,
2009). These are also listed in Table 6.4.2 below.

Table 6.4.2: Surf Beaches within the Study Area

Receptor Designation Description

Skirza (Surf beach) Sand beach (with particular wave climate)
Freswick Bay (Surf beach) Sand beach (with particular wave climate)

Keiss (Surf beach) Sand/ shingle beach (with particular wave climate)
Sinclair’s Bay (Surf beach) Sand/ shingle beach (with particular wave climate)
Ackergill (Surf beach) Sand/ shingle beach (with particular wave climate)
Lossiemouth (Surf beach) Sand beach (with particular wave climate)

Spey Bay (Surf beach) Sand/ shingle beach (with particular wave climate)
Cullen (Surf beach) Sand/ shingle beach (with particular wave climate)
Sunnyside Bay (Surf beach) Rocky beach (with particular wave climate)
Sandend Bay (Surf beach) Sand beach (with particular wave climate)
Boyndie Bay (Surf beach) Sand/ Shingle beach (with particular wave climate)
Banff Beach (Surf beach) Sand beach (with particular wave climate)

Pennan (Surf beach) Rocky beach (with particular wave climate)
Widemans (Surf beach) Sand/ shingle beach (with particular wave climate)
Phingask (Surf beach) Sand/ shingle beach (with particular wave climate)
West Point (Surf beach) Sand/ shingle beach (with particular wave climate)
Fraserburgh (Surf beach) Sand beach (with particular wave climate)

St Combs to Inverallochy (Surf beach) Sand beach (with particular wave climate)

Physical Processes and Water Quality
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6.4.3 Future Baseline

6.4.3.1 The baseline environment is not static and will exhibit some degree of natural change over time,
with or without the Development in place, due to naturally occurring cycles and processes.
Therefore, when undertaking impact assessments it is necessary to place any potential impacts
in the context of the envelope of change that might occur naturally over the timescale of the
Development.

6.4.3.2 Further to potential change associated with existing cycles and processes, it is necessary to take
account of potential effects of climate change on the marine environment. Mean sea level is
likely to rise during the 21st Century as a consequence of either vertical land (isostatic)
movements or changes in eustatic sea level. It is predicted in UKCPQO9 that by 2050, relative sea
level will have risen by approximately 0.22 to 0.35 m above 1990 levels (medium emissions
scenario) in the Landfall Area with rates of change increasing over time (Lowe et al., 2009). A
rise in sea level may allow larger waves, and therefore more wave energy, to reach the coast in
certain conditions and consequently result in an increase in local rates or patterns of erosion
and the equilibrium position of coastal features.

6.4.3.3 Climate change may cause variability in the inter-annual wave climate over the lifetime of the
proposed development; however, historical trends have shown that this variability may include
both increases and decreases in mean storminess on decadal timescales. There is no clear
consensus on the future storm and wave climate, with this future uncertainty stemming from
diverse projections of future storm track behaviour (Woolf and Wolf, 2013).

6.4.3.4 Climate change is not expected to have any effect on the range of natural variability in the
location or strength of stratification and fronts over the lifetime of the proposed development,
nor any measurable influence on the distribution of seabed sediments.

6.4.3.5 In terms of water quality, it is unlikely that within the Moray Firth this will change significantly.
Sections of coastline water quality categories may fluctuate from ‘Good’ to ‘Moderate’ or ‘High,
but as the majority of the coastline has been categorised as ‘Good’ over the previous five year
period (2013 — 2018), it is considered that this will remain the future baseline.

6.5 Assessment Methodology
6.5.1 Assessment Approach

6.5.1.1 The potential impacts to be assessed in relation to physical processes and water quality for the
Development are specified in the respective wind farm and OfTI Scoping Reports (Moray West,
2016; Moray West, 2017a), and are summarised in Table 6.5.1. The technical studies
underpinning the assessments presented in this chapter are set out within Technical Appendix
6.3 (Volume 4): Physical Processes Impact Assessment.

6.5.1.2 The nature of the impacts scoped in for assessment is similar to that previously considered for
the (now consented) Moray East Offshore Wind Farm and OfTI, and the (now consented and
being built) Beatrice Offshore Wind Farm (BOWL) and OfTI (BOWL, 2012). Consideration of
offshore water quality has not previously been included within the scoping reports or EIA for the
Telford, Stevenson and MacColl offshore wind farms or for Beatrice Offshore Wind Farm, but
has been included within this EIA Report as a result of the Scottish Ministers Scoping Opinion
(Marine Scotland, 2017).

6.5.1.3 For the most part physical processes are not in themselves receptors but are instead 'pathways'.
However, changes to physical processes have the potential to indirectly impact other
environmental receptors (COWRIE, 2009). For example, the creation of sediment plumes (which
is considered in the physical processes assessment) may lead to settling of material onto benthic
habitats. The potential significance of this particular change is assessed in Chapter 7 (Volume
2): Benthic and Intertidal Ecology. Other environmental receptors that have to the potential to
be indirectly affected by changes in physical processes are identified in Table 6.5.1.
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6.5.1.4 There are however, a small number of features that are considered to be potentially sensitive
physical processes receptors. These include:

e Smith Bank;
e Designated coastal habitats/ features;
e Stratification fronts; and
e Recreational surfing venues.
6.5.2 Impacts Identified as Requiring Assessment

6.5.2.1 Based on the above discussion, as part of this assessment it has been necessary to distinguish
between potential changes to ‘pathways’ and potential ‘impacts’ on receptors (physical
processes receptors and other environmental receptors), the latter requiring an assessment of
‘effect significance’ to be undertaken.

6.5.2.2 Potential ‘changes’ to pathways and impacts on receptors identified as requiring consideration
in the physical processes assessment are listed in Table 6.5.1 below. This table also identifies
other environmental receptors (covered in other EIA topics) that could be affected by certain
pathway changes.

6.5.2.3 The list of pathway changes and impacts on receptors is based on expert judgement, reflects
responses provided by statutory consultees and other stakeholders in the wind farm and OfTI
Scoping Opinions and takes into account further comments received as part of ongoing
community consultation activities.

Table 6.5.1: Summary of Pathway Changes / Impacts Considered in the Physical Processes Assessment

Assessment of Effects on Other

Potential Change / Impact Pathway / Receptor Topic Receptors

Construction

Increases in SSC and deposition of disturbed
sediments to the seabed due to dredging for
seabed preparation prior to foundation
installation

Increases in SSC and deposition of disturbed
sediments to the seabed due to the release of Pathway
drill arisings during foundation installation
Increases in SSC and deposition of disturbed
sediment to the seabed due to cable installation
within the Moray West Site and Offshore Export
Cable Corridor

Indentations left on the seabed by jack-up
vessels and large anchors

Impacts to designated marine and coastal
geomorphological features (due to construction Receptor

Pathway

Chapter 7: Benthic and Intertidal
Ecology (Section 7.7.2)

Chapter 8: Fish and Shellfish
Ecology (Section 8.7.1)

Pathway

Pathway

activities) Assessed in this chapter
Impacts to recreational surfing venues Receptor Section 6.8
Impacts to Smith Bank (due to construction
s Receptor
activities)
Changes to water quality from chemical release Receptor Chapter 7: Benthic and Intertidal
Ecology (Sections 7.4.2 & 7.7.2)
Cha.nges to water quality from contaminated Receptor Chapter 8: Fish and Shellfish
sediments Ecology (Section 8.7.1)
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Table 6.5.1: Summary of Pathway Changes / Impacts Considered in the Physical Processes Assessment

Assessment of Effects on Other

Potential Change / Impact Pathway / Receptor Topic Receptors

Operation and Maintenance

igees 1o the tidal regime Pathway Chapter 7: Benthic and Intertidal

Ecology (Section 7.7.3)

Chapter 8: Fish and Shellfish
Pathway Ecology (Section 8.7.2)

Changes to the wave regime Pathway

Changes to sediment transport and sediment
transport pathways

Chapter 7: Benthic and Intertidal
Ecology (Section 7.7.3)

Chapter 8: Fish and Shellfish
Ecology (Section 8.7.2)

Scour of seabed sediments Pathway

Impacts to designated marine and coastal

. . Receptor
geomorphological features (due to operation) P
Impacts to recreational surfing venues (due to R t
operation) eceptor Assessed in this chapter

. . Section 6.8

Impacts to stratification fronts (due to operation) | Receptor
Impacts to Smith Bank (due to operation) Receptor
Changes to water quality from chemical release Receptor Chapter 7: Benthic and Intertidal

Ecology (Sections 7.4.2 & 7.7.2)

Changes to water quality from contaminated Receptor Chapter 8: Fish and Shellfish
sediments Ecology (Sections 8.7.2)

Decommissioning

Chapter 7: Benthic and Intertidal

Increases in SSC and deposition of disturbed Ecology (Section 7.7.3)

sediment to the seabed within the Moray West Pathway

Site and Offshore Export Cable Corridor Chapter 8: Fish and Shellfish
Ecology (Section 8.7.3)

Impacts to designated marine and coastal
geomorphological features (due to Receptor

. . L Assessed in this chapter
decommissioning activities)

Section 6.8
Impacts to Smith Bank (due to decommissioning
. Receptor
activities)
Changes to water quality from chemical release Receptor Chapter 7: Benthic and Intertidal
Ecology (Sections 7.4.2 & 7.7.3)
Cha.nges to water quality from contaminated Receptor Chapter 8: Fish and Shellfish
sediments Ecology (Section 8.7.3)

6.5.3 Scoped Out Impacts

6.5.3.1 Inaccordance with the scoping reports produced in 2016 and 2017 (Moray West, 2016 & Moray
West, 2017a) and in line with the scoping opinions received from MS-LOT in August 2016 and
August 2017, no potential impacts upon physical processes have been scoped out of the
assessment.

6.5.3.2 Potential changes to water quality from sediment disturbance has been scoped out in
accordance with the Scoping Opinion. Scottish Ministers only required this potential impact to
be scoped in if it was proposed that the Offshore Export Cable Corridor would make landfall at
Cullen Bay. As the proposed Landfall Area is between Findlater Castle and Redhythe Point, this
potential impact is scoped out.
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6.5.4 Assessment Approach and Criteria

6.5.4.1

6.5.4.2

6.5.4.3

6.5.4.4

In order to determine the potential change to the marine physical environment relative to the
existing (baseline) coastal environment, and the nature and duration of that change a
combination of analytical methods has been used. These include:

e The 'evidence base' containing monitoring data collected during the construction and O&M
of other offshore wind farm developments. This evidence base also includes numerical
modelling and desk based analyses previously undertaken to support other sufficiently
analogous offshore wind farm ElAs;

e New numerical modelling of potential changes to waves and tides (see Technical Appendix
6.2 (Volume 4): Physical Processes Numerical Modelling and Technical Appendix 6.3
(Volume 4): Physical Processes Impact Assessment for further details);

e Analytical assessments of project-specific data; and

e Standard empirical equations describing the relationship between (for example)
hydrodynamic forcing and sediment transport or settling and mobilisation characteristics
of sediment particles released during construction activities (e.g. Soulsby, 1997).

The assessment has been undertaken in accordance with industry best practice and guidance,
the full list of which is provided in Section 6.2.3. Full details of the methodological approach to
the assessment are provided in Technical Appendix 6.3 (Volume 4): Physical Processes Impact
Assessment.

The assessment also considers likely naturally occurring variability in, or long-term changes to,
physical processes within the Development lifetime due to natural cycles and / or climate change
(e.g. sea level rise). This is important as it enables a reference baseline level to be established
against which the potentially modified physical processes can be compared, throughout the
Development lifecycle. Baseline conditions for physical processes are described in detail within
the Technical Appendix 6.1 (Volume 4): Physical Processes Impact Baseline, and include for the
potential effects of climate change. The assessment of effects upon physical processes and
water quality receptors is a systematic process that is determined by taking into account the
‘Sensitivity of the receptor’ and the ‘Magnitude of the impact’ to determine the ‘Significance of
the Effect.” These assessment criteria are described in more detail below. Published thresholds
for the significance of effects to physical process or water quality receptors are not available and
as such, professional judgement has been used.

Results from the assessment of potential effects are presented in Section 6.8. It is noted here
that the criteria used for assessing potential cumulative effects are the same as for the
Development alone assessment.

Sensitivity Criteria

6.5.4.5

The sensitivity of each receptor has been assessed using professional judgement and described
with a standard semantic scale. Definitions for each term are provided in Table 6.5.2. These
expert judgements regarding receptor sensitivity / importance are closely guided by the
conceptual understanding of regional-scale physical processes, developed during the baseline
characterisation process (Technical Appendix 6.1 (Volume 4): Physical Processes Baseline).
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Table 6.5.2: Receptor Sensitivity Criteria

Receptor Description / Reason

Sensitivity
No or very low capacity to accommodate the proposed form of change; and / or receptor

High designated and /or of international or national level importance. Likely to be rare with
minimal potential for substitution. May also be of high socioeconomic importance.
Moderate to low capacity to accommodate the proposed form of change; and / or

Moderate receptor designated and / or of national or regional level importance. Likely to be
relatively rare. May also be of moderate socioeconomic importance.

) Moderate to high capacity to accommodate the proposed form of change; and / or
receptor not designated but of district level importance.

. High capacity to accommodate the proposed form of change; and / or receptor not
Negligible gh capacity prop 8 / p

designated and only of local level importance.

Magnitude of Impact

6.5.4.6 The magnitude of impact describes the extent or degree of change that is predicted to occur to
a receptor. It has been assessed using expert judgement and described qualitatively with a
standard semantic scale. Definitions for each term are provided in Table 6.5.3. These expert
judgements regarding the magnitude of effect relative to baseline conditions have been made
by experienced marine physical process and water quality specialists and formed following
consideration of a range of information sources including:

Available survey data and supporting reports / publications described in the summary of
available baseline data;

The existing evidence base from other offshore wind farms and similar projects; and

Standard empirical equations e.g. for the assessment of scour, sediment transport and
settling.

Table 6.5.3: Magnitude of Impact Criteria

Magnitude Description / Reason
Hich Permanent changes, over large parts of the near- and far-field, to key characteristics
g or features of the particular environmental aspect’s character or distinctiveness.

Noticeable, temporary (for part of the project duration) change, or barely discernible

Moderate change for any length of time, encountered within the near-field and parts of the far-
field, to key characteristics or features of the particular environmental aspect’s
character or distinctiveness.
Noticeable, temporary (for part of the project duration) change, or barely discernible

L change for any length of time, restricted to the near-field and immediately adjacent
far-field areas, to key characteristics or features of the particular environmental
aspect’s character or distinctiveness.

Negligible Changes which are not discernible from background conditions.

No change No measurable change.
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Significance Criteria

6.5.4.7

The significance of potential effects has been determined by taking into account the sensitivity
and importance of the receptor and the magnitude of the impact and applying to construction,
operation and maintenance and decommissioning stages of the Development (Table 6.5.4).
‘Major’ and ‘Moderate’ effects are considered ‘significant’ in EIA terms.

Table 6.5.4: Significance of Potential Effects

Magnitude
High Moderate Low Negligible No Change
High Major Moderate Moderate Minor Negligible
:'E Moderate Moderate Moderate Minor Negligible Negligible
.*é
8 Low Moderate Minor Negligible Negligible Negligible
Negligible Minor Negligible Negligible Negligible Negligible
6.5.4.8 It is noted here that a distinction is made throughout the assessment between the magnitude,

extent and duration of 'impacts' and the resulting significance of the 'effects' upon physical
processes receptors. Various actions may result in impacts: for instance, the installation of the
export cable in the Landfall Area, causing a localised and short term change to intertidal
morphology (which is defined as a physical processes receptor). The significance of effect
associated with the impact will be dependent upon the sensitivity / importance of the receptor,
with particular consideration given to the receptor's ability to tolerate and recover from the
impact, as well as status.

6.5.5 Data Limitations

6.5.5.1

6.5.5.2

A large body of project and non-project specific data is available to characterise the
environmental setting of the Moray West Site and Offshore Export Cable Corridor. A full list of
data sources used to inform the physical processes baseline is provided in Technical Appendix
6.1 (Volume 4): Physical Processes Baseline, the locations of key datasets are shown in Volume
3a - Figure 6.4.2.

Collectively, the combined datasets provide sufficient detail to enable robust characterisation
of the Moray West Site and Offshore Export Cable Corridor in terms of the metocean, seabed
and sub-seabed setting. Although high resolution survey data is not available for the Offshore
Export Cable Corridor, the availability of existing information has enabled a robust assessment
to be undertaken.

6.6 Design Envelope Parameters

6.6.1
6.6.1.1

6.6.1.2

Realistic Worst Case Design Scenario

As identified in Volume 2 - Chapter 4: Development Description, Moray West is considering a
range of potential construction methods and design options for the Development. The Design
Envelope presented in Volume 2 - Chapter 4 represents the maximum design parameters for
each of the options under consideration e.g. substructure type or turbine model.

In order to determine potential impacts of the various options it is necessary to define the
‘realistic worst case scenario’. The realistic worst case scenario represents, for any given
receptor and potential impact on that receptor, various options in the Design Envelope that
would result in the greatest potential for change to the receptor in question.
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6.6.1.3

6.6.1.4

Given that the realistic worst case scenario is based on the design option (or combination of
options) that represents the greatest potential for change, confidence can be held that
development of any alternative options within the design parameters will give rise to no worse
effects than assessed in this impact assessment.

Table 6.6.1 presents the realistic worst case scenario for changes to physical processes pathways
and potential impacts to physical processes receptors and water quality during construction,
operational and maintenance and decommissioning phases of the Development and provides
justification as to why the options and design parameters identified are considered to be the
realistic worst case scenario.
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Potential Pathway Change / Impact

Realistic Worst Case Scenario
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Justification

Construction

Increases in SSC and deposition of
disturbed sediments to the seabed
due to dredging for seabed
preparation prior to foundation
installation (applicable only to
gravity base foundations)

Greatest volume of sediment disturbed and released at a single WTG foundation location

e largest gravity base WTG foundation (Model 4), associated base diameter of 55
m;
e Dredged diameter up to 95 m, maximum dredged depth of 5 m; and
e Spoil volume per WTG location 35,441 m3.
Greatest volume of sediment disturbed and released at a single OSP foundation location

e largest gravity base OSP foundation, associated base diameter of 80 m,
e Dredged diameter up to 120 m, maximum dredged depth of 8 m; and
e Total spoil volume per foundation 90,478 m3.

Greatest volume of sediment disturbed and released within the Moray West Site

e 85 x smaller gravity base WTG foundations (Model 1), associated base diameter of
45 m. Dredged diameter up to 85 m, maximum dredged depth of 5 m, total spoil
volume for all WTG foundations 2,411,663 m3;

e  1xgravity base OSP foundation, associated base diameter 80 m, dredged diameter
up to 120 m, maximum dredged depth of 8 m, total spoil volume for all OSP
foundations 90,478 m? (total excavated area for two small OSPs based on 95 m
diameter and 5 m depth is 70,880 m3).

e Total spoil volume for all WTG and OSP foundations 2,502,141 m3;

For all dredging scenarios

e Dredging carried out using a representative trailer suction hopper dredger (5,000
m3 hopper capacity, filled in 3 to 4 hours, 30 kg/s overspill rate when working,
with split bottom for spoil disposal).

e  Multiple dredgers may be working simultaneously;

e Disposal of material onto the seabed ‘close’ (within a few 100 m) to the
installation works within the Moray West Site; and

Seabed preparation could be required prior
to installation of gravity base and suction
caisson foundations.

Three realistic worst scenarios are identified,
corresponding to the greatest volume of
sediment disturbance locally (from individual
WTG and OSP foundations) and across the
entire array (total from all foundations).

The greatest volume of dredging related
sediment disturbance for a single WTG
foundation is associated with the largest
diameter gravity base (Model 4), whereas, for
all WTGs it is associated with a larger number
of smaller diameter gravity base foundations
(Model 1).

Suction caisson foundations have the same
associated seabed diameter as the gravity
base option. It is assumed a similar or smaller
area and volume of seabed preparation will
be required for suction caisson foundations.
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Table 6.6.1: Design Envelope Parameters Relevant to the Physical Processes and Water Quality Impact Assessment

Potential Pathway Change / Impact

Realistic Worst Case Scenario

Justification

e Foundation installation phase lasting up to 9 months within the 36 month
construction phase.

Increases in SSC and deposition of
disturbed sediments to the seabed
due to the release of drill arisings
during foundation installation
(applicable only to piled foundations)

Greatest volume of sediment disturbed and released at a single WTG or OSP foundation
location

e Largest monopile WTG (Model 4), and OSP foundations, associated drill diameter
15 m, drilling to 50 m penetration depth, spoil volume per foundation 8,836 m3;

Greatest volume of sediment disturbed and released within the Moray West Site and
Moray West OfTI Site

e 62 x larger monopile WTG foundations (Model 4), associated drill diameter 15 m,
drilling to 50 m penetration depth, total spoil volume for all WTG foundations
547,815 m3

e 2 x OSP monopile foundations, associated drill diameter 15 m, drilling to 50 m
penetration depth, total spoil volume for all OSP foundations 17,671 m3;

e Total spoil volume for all WTG and OSP foundations 565,486 m?;
For all drilling scenarios

Note: drilling is an alternative to pile driving therefore the parameters for drilling in terms
of durations of pile installation etc. are different to the parameters relating to pile driving.

e  Drilling rate of up to 2 m/hour (minimum drilling duration of 25 hours for each
foundation and <48 hours per pile);

e Up to 2 simultaneous drilling operations;
e Assumes 100% release of material from each foundation;

e Disposal of drill arisings at or above the water surface ‘close’ to the installation
works within the Moray West Site; and

e  Foundation installation phase lasting up to 9 months in the 36 month construction
period.

Although the volumes of material released
via drilling (for monopiles, or for pin-piles for
jacket foundations) are less than for seabed
preparation via dredging, drilling has the
potential to release larger volumes of
relatively finer sediment.

Two realistic worst scenarios are identified,
corresponding to the greatest volume of
sediment disturbance locally (from individual
WTG or OSP foundations) and across the
entire array (total from all foundations).

The greatest potential volume of drill arisings
from both individual and all WTG and OSP
foundations is associated with the largest
diameter monopile foundation. Drilling pin-
piles for jacket foundations results in a much
smaller volume of drill arisings.

Increases in SSC and deposition of
disturbed sediment to the seabed
due to cable installation within the

Inter-array cables
e Installation method: Ploughing, jetting, trenching, rock cutting;

Cable installation may utilise a range of
standard techniques, including jetting,
ploughing, trenching and/or cutting. Of these,
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Potential Pathway Change / Impact

Realistic Worst Case Scenario
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Justification

Moray West Site and Offshore Export
Cable Corridor

Multiple inter array cable trenches, up to 275 km total length within the Moray
West Site;

V-shape trench; width = 3 m; depth = 3 m; total volume of disturbance = (275 km x
3mx3mx0.5)=1,237,500 m3;

Maximum cable laying rate of 1,000 m/hr;
Cable installation lasting up to 6 months; and

Up to 4 simultaneous operations.

OSP interconnector cable

Only required in conjunction with two OSPs;
Installation method: Ploughing, jetting, trenching, rock cutting;

One interconnector cable trench, up to 15 km in length between two OSPs within
the Moray West Site;

V-shape trench; width = 3 m; depth = 3 m; total volume of disturbance= (15 km x 3
mx 3 mx0.5)=67,500 m3

Maximum cable laying rate of 1,000 m/hr; and
Cable installation lasting up to ~3 months; and

Up to 4 simultaneous operations.

OfTI export cables

Installation method: jetting;

Up to two export cable trenches, each up to 65 km in length from the Moray West
Site boundary to the Landfall Area (130 km in total);

V-shape trench; width = 3 m; depth = 3 m; total volume of disturbance= (130 km x
3 mx 3 mx0.5)=585,000 m3

Maximum cable laying rate of 1,000 m/hr;
Cable installation lasting up to 6 months; and

Up to 4 simultaneous operations.

jetting type techniques will most
energetically disturb the greatest volume of
sediment in the trench profile and as such is
considered to be the maximum adverse
scenario for sediment dispersion.

Certain ploughing tools may affect a greater
seabed width (up to 15 m), however, the
maximum depth of disturbance is only
achieved in a limited width (order of a few
metres) in the center of the tool and the
sediment volume affected to the sides is less
likely to be fully disturbed (resuspended) in
this way.

Any prior seabed preparation (e.g. localised
boulder clearance or levelling) has a smaller
potential to cause sediment disturbance than
the realistic worst case cable burial activity
being assessed.
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Table 6.6.1: Design Envelope Parameters Relevant to the Physical Processes and Water Quality Impact Assessment

Potential Pathway Change / Impact

Realistic Worst Case Scenario

Justification

Indentations left on the seabed by .
jack-up vessels and large anchors

Jack-up barge with up to 6 legs in total, area of up to 275 m? per spudcan;

Maximum area of seabed disturbance for the jack-up vessel of 1,650 m?, with a
penetration depth of approximately 0.5 m to 11 m for each spudcan;

The maximum vessel anchor size is assumed to be 3 m.

Representative estimates. Based on typical
but conservative values for presently
available vessels being used for offshore wind
farm construction.

Impacts to designated marine and
coastal geomorphological features .
(due to construction activities)

Landfall Area

Between Findlater Castle to Redhythe Point.

Open cut trenching in the Landfall Area

Up to two cable trenches through mobile sediments in intertidal areas;

Burial depth up to 3 m below seabed or beach (to be confirmed by cable burial
risk assessment);

Trench width up to 3 m wide; and

Trenches to be open for a period of days to a few weeks.

Horizontal Directional Drilling (HDD) in the Landfall Area

Underground routing of the cable requiring no surficial sediment disturbance;

May be used as an alternative to open cut trenching in the Landfall Area (between
the onshore side and extending typically no further than 2 km offshore).

Cable transition and HDD exit pits will be located onshore (above MHWS) and
sufficiently set back to avoid any interaction with the beach during construction
and during the operational lifetime of the Development.

The cable will enter the marine environment (HDD punch out) in the subtidal area.

The methods that may be used to install
cables across the inter-tidal area include HDD
and open-cut (trenching).

There are two primary means by which the
morphology of the Landfall Area could
potentially be impacted during the
construction phase:

e Disturbance of sediments during
(open cut) cable trenching across the
beach, resulting in associated
changes to seabed levels; and

e Changes to the nearshore wave
regime/longshore sediment
transport due to the presence of
(open) HDD exit pits and temporary
installation structures (e.g.
cofferdams).

Impacts to Smith Bank (due to

WTG and OSP Foundations

construction activities) .

Greatest seabed area impacted (496,509 m?, associated with installation of 85
smaller WTG gravity base foundations (Model 1) with scour protection diameter
85 m, and two OSP gravity base foundations with scour protection diameter 95
m);

Inter-array and interconnector cables

Defined as the greatest total area of direct
seabed change or disturbance (irrespective of
associated depth and volume).

Includes the area of activities that are part of
construction but that are not active during
operation. The impact of cable or scour
protection (that would be installed during
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Table 6.6.1: Design Envelope Parameters Relevant to the Physical Processes and Water Quality Impact Assessment

Potential Pathway Change / Impact

Realistic Worst Case Scenario
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Justification

e Greatest seabed area impacted (4,350,000 m?, associated with installation of 275
km of inter-array cables and 15 km of interconnector cable, 15 m width of
trenching related seabed disturbance.

Jack-up barge spudcan imprints

e  Greatest area impacted (143,550 m?, associated with jack-up barge spudcan
imprints of 1,650 m? (6 legs, area up to 275 m3 per spudcan) for each jack-up
barge, 85 WTG and 2 OSP foundations in total)

All direct changes
e Greatest total seabed area impacted 4,990,059 m?.

construction) is separately assessed in
relation to the operation phase.

Changes to water quality from
chemical release

Synthetic compound, heavy metal and hydrocarbon contamination may be released
accidentally as a result of offshore infrastructure installation and the presence of various
construction vessels during the construction period (up to 25 at any one time and will
comprise of installation, support, transport and cable lay vessels, tugs, cranes and barges).
Water-based drilling muds associated with drilling to install foundations may also be
required.

There may also be potential contamination of intertidal habitats resulting from machinery
use and vehicle movement.

These parameters are considered to
represent the maximum adverse scenario
with regards to vessel movement during
construction.

Changes to water quality from
contaminated sediments

The maximum area of seabed preparation and disturbance across the Moray West Site has
been quantified based on the following:

e Area of seabed preparation (125 m diameter dredge-affected area) required for
installation of gravity base structure foundations (based on 55 m diameter gravity
base) (see Chapter 4 Description of Development Table 4.4.6). The resulting area
of disturbance per foundation is 12,272 m2. Therefore, for 62 foundations the
maximum area of disturbance would be 1,043,120 m? (1.043 km?);

e Seabed disturbance within the area of seabed preparation (125m diameter
dredge-affected area) required for two small offshore substation platforms (OSPs)
using gravity base foundation (55 m diameter). Total area of seabed disturbance
amounts to 24,544 m?;

e Jack up barge seabed footprint for 85 foundations, based on a max jack up barge

Based on maximum potential for exposure of
contaminated sediments during seabed
preparation works for foundation installation
and for cable laying.

This is associated with the largest spatial
footprint and area of seabed disturbance,
which is associated with the Model 4 (62
WTG) scenario and installation of two small
OSPs, resulting in the installation of up to 63
substructures and associated inter-array,
interconnector and export cable circuits.
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Table 6.6.1: Design Envelope Parameters Relevant to the Physical Processes and Water Quality Impact Assessment

Potential Pathway Change / Impact

Realistic Worst Case Scenario

Justification

footprint of 1,650 m? (275 m? per spud can and max 6 legs per jack-up), the
maximum disturbance would be 143,550 m?;

Installation of up to 275 km inter-array cables (with worst case trench affected
width of 15 m) of 4,125,000 m? (4.125 km?); and

Installation of up to 15,000 m of inter OSP cabling (with worst case trench
affected width of 15 m) of 225,000 m?(0.225 km?).

The total maximum area of seabed disturbance during construction within the Moray West
Site would be 5,538,397 m? (5.538 km?) and would occur over a 36 month period.

The maximum area of temporary habitat loss and disturbance across the Offshore Export
Cable Corridor has been quantified based on the following:

Installation of export cable circuits within up to two trenches, each 65 km in
length and 15 m width. Which would result in a maximum disturbed area of
1,950,000 m? (1.95 km?) and would occur over a six month period (within the
overall 36 month construction period).

The overall total footprint of disturbance of the Moray West Site and Offshore Export Cable
Corridor combined under a worst-case approach is 7,511,214 m? (7.511 km?).

Operation and Maintenance

Changes to the tidal regime

Changes to the wave regime

Changes to sediment transport and
sediment transport pathways

Foundations

62 x larger ‘inverted T’ shape gravity base WTG foundations (Model 4), associated
base diameter of 55 m, base plate height up to 30 m above seabed, monopole
diameter 15 m above the base plate to the water surface;

2 x ‘inverted T’ shape gravity base OSP foundations, associated base diameter of
55 m, base plate height up to 20 m above seabed, monopole diameter 15 m above
the base plate to the water surface; and

The greatest total in-water column blockage
to currents, waves and sediment transport
processes is associated with the smaller
number (62) of larger WTG gravity base
foundations and the larger number (2) of
smaller OSP gravity base foundations.

This combination was determined via
calculations that quantitatively compare the
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Table 6.6.1: Design Envelope Parameters Relevant to the Physical Processes and Water Quality Impact Assessment

Potential Pathway Change / Impact

Realistic Worst Case Scenario
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Justification

Impacts to designated marine and
coastal geomorphological features
(due to operation)

Impacts to recreational surfing
venues (due to operation)

Impacts to stratification fronts (due
to operation)

Minimum spacing 1,200 m downwind and 1,050 m crosswind.

Cable burial

All cables (inter-array, OSP interconnector and export cable) will be buried to a
target depth of 1 m. Depending on seabed conditions it may be possible to
achieve burial depths of up to 3 m; and

Where it is not possible to achieve 1 m burial depth, additional cable protection
will be required (see below).

Cable protection measures (all)

Impacts to Smith Bank (due to
operation)

Options include rock placement, concrete mattresses, polymer/steel sleeve
protection and/ or grout bags;

Rock berm width 1.5 m and height 1 m. Sloped profile above seabed level;
Total length (and location) of cables which may potentially require seabed
protection to be calculated during FEED but anticipated to be up to 20% of the

export cable length (20% of 130 km = 26 km) and up to 0% of the inter-array and
interconnector cable length (10% of 275 + 15 km = 29 km); and

Total area of cable protection for export cables (26 km x 1.5 m = 39,000 m?) and
for inter-array and interconnector cables (29 km x 1.5 m = 43,500 m?).

Cable crossings

Up to 6 cable crossings per export cable circuit;
Area per crossing = 200 m length x 6 m width = 1,200 m?;

Total area of all crossings = 14,400 m? (2 export cables x 6 cable crossings x 1,200
m? per crossing); and

Rock berm height 1 m in the footprint of the cable crossing. Sloped profile above
seabed level.

blockage presented by a range of minimum
and maximum sizes of varying foundation
types and numbers.

Of the various possible cable protection
measures (including cable crossings), rock
placement presents the greatest height of
obstacle above the seabed.

Maximum lengths or proportions of cable
protection are in addition to the length of
protection used at cable crossings.

Includes the activities and infrastructure that
are active or present during the operation
phase. The impact of construction related
sediment and seabed disturbance is
separately assessed in relation to the
construction phase.

Scour of seabed sediments

The realistic worst case is defined on the basis of the outputs of the scour assessment,
which includes all foundation types.

Each foundation type may produce different
scour patterns therefore gravity base, jacket
and monopiles are all considered. The

combination of foundation type, size and
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Table 6.6.1: Design Envelope Parameters Relevant to the Physical Processes and Water Quality Impact Assessment

Potential Pathway Change / Impact

Realistic Worst Case Scenario

Justification

number producing the greatest area and/ or
volume of influence cannot be identified in
advance of the assessment and may vary
depending on the parameter of interest.

Changes to water quality from
chemical release

Synthetic compound, heavy metal and hydrocarbon contamination resulting from up to 85
turbines and two OSPs. Accidental pollution may also result from O&M vessels (including
crew supply vessels and jack-up vessels).

A typical turbine is anticipated to require grease, synthetic or hydraulic oil, and other
operating compounds or materials such as liquid nitrogen, silicone oil and gas.

The OSP is expected to require chemicals and other operating compounds such as diesel,
water, coolants, oil, batteries and fire suppressant material.

Various operation and maintenance vessels will be required over the operation period.

These parameters are considered to
represent the maximum adverse scenario
with regards to chemicals and vessel
movements during the operational period.

Changes to water quality from
contaminated sediments

For the Moray West Site as a whole, the greatest total foundation local scour footprint is
associated with an array of 62 WTG and 2 monopile OSP larger (15 m diameter) monopile
foundations (289,920 m?, equivalent to only approximately 0.11% of the Moray West Site
area).

For the Moray West Site as a whole, the greatest total WTG foundation global scour
footprint is associated with an array of 85 smaller (35 m base diameter) piled jacket WTG
foundations and 1 larger piled jacket OSP foundation (355,163 m?, equivalent to only
approximately 0.16% of the Moray West Site area).

Limited to any maintenance works associated
with scour protection or cable reburial
maintenance works.

Decommissioning

Increases in SSC and deposition of
disturbed sediment to the seabed
within the Moray West Site and
Offshore Export Cable Corridor

Impacts to Smith Bank (due to
decommissioning activities)

e 85 x smaller gravity base WTG foundations (Model 1), 2 x gravity base OSP
foundations;

e Buried inter-array, interconnector and export cables to be left in situ (but to be
determined in consultation with key stakeholders as part of the decommissioning
plan and following best practice at the time); and

e Scour and cable protection left in-situ.

When removing foundations, it is considered
that the greatest disturbance will be
associated with the greatest number of
relatively large foundations.

Other infrastructure assumed to be left in-
situ.
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Table 6.6.1: Design Envelope Parameters Relevant to the Physical Processes and Water Quality Impact Assessment

Potential Pathway Change / Impact

Realistic Worst Case Scenario
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Justification

Impacts to designated marine and
coastal geomorphological features
(due to decommissioning activities

e Removal of export cables from shallow trenches within intertidal / shallow
subtidal areas only.

Maximum disturbance of seabed resulting
from removal of cable(s).

Cables buried more deeply by HDD assumed
to be left in-situ.

Changes to water quality from
chemical release

Synthetic compound, heavy metal and hydrocarbon contamination resulting from a
maximum of 85 turbines and two offshore substations. Various decommissioning vessels
(number currently undetermined) will also be active over the decommissioning period.

Potential contamination in the intertidal area resulting from machinery use and vehicle
movement.

Maximum adverse scenario as per
construction phase.

Changes to water quality from
contaminated sediments

As per construction scenario in table above.

Assuming worst case of all infrastructure
above and below seabed is removed.
Maximum adverse scenario as per
construction phase.
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6.6.2 Embedded Measures

6.6.2.1 Embedded mitigation is already present in some of the activities associated with the potential
impacts being assessed, as follows:

Dredging and drilling of the seabed are common activities, both globally and in UK. The
vessels, equipment and methods used have been optimised through design over time to
maximise the efficiency of the dredging or drilling process and to minimise potential
environmental effects (e.g. potential rates of sediment disturbance and release), thereby
reducing the magnitude, extent and duration of potential adverse effects.

Cable burial into the seabed and transitioning the cable between the offshore and onshore
environment at a landfall is a common activity, both globally and in UK. Cable burial tools
and techniques will aim to efficiently and rapidly achieve burial of the cable into the seabed
whilst maximising sediment cover. Therefore, by design, the majority of sediment in the
trench affected area is likely to remain within or near to the trench (for subsequent
backfilling) and would therefore not contribute to effects on SSC or sediment deposition
elsewhere. Landfall techniques aim to establish long term and stable burial and will
therefore minimise any activities that would potentially destabilise or change the affected
coastline.

Scour formation around the base of foundations or exposed sections of cable also presents
an engineering risk. More extensive scour formation is likely to be mitigated by the
application of scour protection.

The number, type and dimensions of the foundations used will determine the blockage
presented to waves and currents, both locally and by the Moray West Offshore Wind Farm
as a whole. However, the design and dimensions of individual foundations also determine
the forces exerted on those structures by waves and currents, and the complexity and cost
of construction, which will tend to minimise the dimensions of the individual foundations
as far as is possible.

An appropriate Environmental Management Plan (EMP) will be produced and followed to
cover the construction, operation and maintenance phase of the Development. This will
include planning for accidental spills, address all potential contaminant releases and include
key emergency contact details. A Decommissioning Programme will also be developed to
cover the decommissioning phase;

The measures outlined in these documents will be adopted to ensure that the potential for
release of contaminants from construction, operation and maintenance, and
decommissioning equipment and activities is minimised. In this manner, accidental release
of potential contaminants from drilling rigs and other construction / O&M vessels will be
strictly controlled, thus providing protection for marine life across all phases of the offshore
wind farm development.

Best-practice techniques including appropriate vessel maintenance would be used at all
times to minimise the potential for contamination as outlined in the Marine Pollution
Contingency Plan (MPCP) and International Convention for the Prevention of Pollution from
Ships (MARPOL).
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6.7 Description of Potential Changes to Physical Process Pathways

6.7.1.1

6.7.1.2

6.7.2

The changes to marine processes in response to the construction, operation and maintenance and
decommissioning of the Moray West Development are described in this section. The potential
changes are listed in Table 6.6.1 along with the realistic worst case design parameters against
which each change has been assessed.

As previously stated, the assessments presented within this section only consider potential
changes to pathways and as such do not provide a conclusion regarding the magnitude of the
impact to a receptor, the sensitivity of a receptor, or the significance of effect. The significance of
effects to identified physical processes receptors is considered separately, in Section 6.8. The
significance of effect of physical processes changes in relation to other receptors is considered
where relevant in other topic Chapters.

Description of Pathway Changes During Construction

Increases in SSC and Deposition of Disturbed Sediments to the Seabed

6.7.2.1

6.7.2.2

6.7.2.3

6.7.2.4

This section provides a combined description of the changes to SSC and the resulting deposition
of sediment to the seabed as a result of the following activities:

e Increases in SSC and deposition of disturbed sediments to the seabed due to dredging for
seabed preparation prior to gravity-base foundation installation;

e Increases in SSC and deposition of disturbed sediments to the seabed due to the release of
drill arisings during piled foundation installation; and

e Increases in SSC and deposition of disturbed sediment to the seabed due to cable
installation within the Moray West Site and Offshore Export Cable Corridor.

Note that dredging and drilling will not take place in combination, as each are associated with
the installation of different foundation types. The realistic worst case scenarios for these
activities is described in Table 6.6.1.

Full details of the methodologies used to carry out the sediment disturbance assessments, as
well as a more detailed description of the nature/extent/duration etc. of the activity specific
changes (including ranges of likely outcomes) is provided in Technical Appendix 6.3 (Volume 4):
Physical Processes Impact Assessment.

Increases in SSC and deposition of disturbed sediments to the seabed (due to the range of
construction activities considered) is a potential impact pathway, but no physical processes
receptors have been identified that are directly sensitive to this change.

Magnitude of the Change

6.7.2.5

6.7.2.6

In summary, the activities being assessed (dredging or drilling and cable burial) will cause a
disturbance of the local seabed sediments. Due to the nature of the activities, sediment would
be put into suspension either by energetic disturbance at or near to the seabed or by release at
or near to the sea surface. This will result in a temporary and localised sediment plume, within
which SSC is elevated above ambient levels (See Volume 3a - Figure 6.7.1). The assessments
undertaken quantify the likely magnitude of increase in SSC (which may vary with time and
distance from the activity) and the spatial and temporal patterns of the change (extent, duration,
etc.). Over time (duration related to the sediment grain size) the disturbed sediment in
suspension will settle back to the seabed. The assessments undertaken also quantify the likely
thickness and extent of any sediment deposit that might form.

The overall patterns of change in SSC is summarised as follows:

e SSC will be increased by tens to hundreds of thousands of mg/I at the point of sediment
release for the duration of the activity;
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e |nthe case of dredging and drilling, the source of the sediment release is static and may last
for hours, up to a few days. In the case of cable burial, the source of sediment release is
moving and so the local change will be limited in time to a matter of seconds;

e  SSC will reduce with time and distance from the source due to dispersion and resettlement
of sediment to the seabed. Sands and gravels will settle out faster than finer material. The
overall duration of change will depend on the relative proportions of grain sizes present,
which may vary by location and activity type;

e [f released at the water surface, SSC of low tens of mg/I will be present in a narrow plume
(tens to a few hundreds of metres wide), up to one tidal excursion in length (up to ~3.5 to
4.2 km on spring tides, see Volume 3a - Figure 6.7.1, and half that distance on neap tides)
aligned to the tidal current downstream from the source;

e |[f the activity occurs over more than one flood or ebb tidal period, the plume feature may
be present in both downstream and upstream directions;

e Qutside of the area up to one tidal excursion upstream and downstream of the foundation
location, SSC less than 10 mg/l may occur more widely due to ongoing dispersion and
dilution of material;

e Following the end of drilling, locally high SSC at the source will recover quickly (within
minutes) to background levels as the sediment plume is advected away and coarser
sediments or clasts settle back onto the seabed;

e Sufficiently fine sediment may persist in suspension for hours to days or longer, but will
become diluted to very low concentrations (<5 mg/l, indistinguishable from natural
background levels and variability) within timescales of around one day; and

e Over longer timescales, net movement of any fine grained material persisting in suspension
would generally be in an approximate southerly (south-easterly through south-westerly)
direction across most of the Moray West Site in accordance with the direction of residual
flow in this area.

6.7.2.7 The overall pattern of change in seabed level is summarised as follows:
e Inthe case of dredging for gravity base foundations (release at or near the water surface):

o Spoil disposal would form more concentrated sediment deposits on the seabed. The
main mass of sediment (90% of the total dredged volume, falling as the active phase
of the plume) will initially result in discrete mounds or patches of sediment in the
order of tens to hundreds of metres in diameter (depending on the pattern of
settlement) and centimetres to a few metres in local thickness.

e Inthe case of drilling for piled foundations (release at or near the water surface):

o Deposits of mainly coarse grained (gravel) and clastic sediment deposits will likely be
concentrated within an area in the order of approximately 10 to 50 m
downstream/upstream and a few tens of metres wide from individual foundations,
with a corresponding average thickness in the order of 5 to 10 m; and

o Deposits of mainly sandy sediment deposits will likely be concentrated within an area
in the order of approximately 100 m to 500 m downstream/upstream and tens to one
hundred metres wide from individual foundations, with a corresponding average
thickness in the order of tens of centimetres to one metre.

e Inthe case of cable burial (release at or near the seabed surface):

o Depending on the height to which the material is ejected and the current speed at
the time of release, deposition will be spatially limited to within metres (up to 10 m)
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6.7.2.9

6.7.2.10
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downstream of the cable for gravels and within tens of metres (up to one hundred
metres) for sands, with a corresponding average thickness in the order of centimetres
to tens of centimetres (limited to realistically likely values).

e In all cases, fine grained material will be dispersed widely within the surrounding region
and will not settle with measurable thickness;

e The actual shape and thickness of the seabed deposit resulting from the disturbance or
release of sediment cannot be predicted accurately in advance and in any case is likely to
vary. A range of possible configurations of area and thickness are presented for each
activity in Technical Appendix 6.3 (Volume 4): Physical Processes Impact Assessment. From
this range, the above examples represent a relatively widely spread deposit which is the
maximum design scenario for the area of seabed affected (by a nominal average thickness
of 0.05 m); and

e Irrespective of the activity or sediment type, the volumes of sediment being displaced and
deposited locally are inherently limited, which also limits the combinations of sediment
deposition thickness and extent that might realistically occur. Fundamentally, the
maximum area that can be affected by a given average thickness of sediment is limited by
the starting volume and any larger area would correspond to a smaller average thickness
(and vice versa). Based on the realistic worst case maximum total sediment volumes, the
following are the realistic maximum proportions of the Moray West Site that could be
covered by a meaningful average thickness of sediment (0.05 m):

o By dredging all WTG and OSP foundations — A maximum area of 50.04 km?, equal to
approximately 22% of the Moray West Site could potentially be covered by an
average thickness of 0.05 m of material;

o By drilling all WTG and OSP foundations — A maximum area of 18.85 km?
(approximately 8.4% of the Moray West Site) could potentially be covered by an
average thickness of 0.05 m of material; and

o By burying all inter-array and interconnector cables (assuming 100% displacement of
material from the trench) — A maximum area of 26.10 km? (approximately 11.6% of
the Moray West Site) could potentially be covered by an average thickness of 0.05 m
of material.

Given that only one foundation type will be installed across the site, the maximum area within
the Moray West site that would potentially be covered by an average thickness of 0.05 m of
material would be 76.14 km? (33.6%). This is based on seabed preparation for the installation
of GBS foundations and burial of inter-array and interconnector cables.

If multiple activities causing sediment disturbance (such as dredging, drilling or cable
installation) are undertaken simultaneously at two or more locations that are aligned in relation
to the ambient tidal currents, then there is potential for overlap between the areas of effect on
SSC and sediment deposition. The change to SSC in areas of overlap will be additive if the
downstream activity occurs within the area of effect from upstream (i.e. sediment is disturbed
within the sediment plume from the upstream location). The change to SSC will not be additive
(i.e. the changes will be as described for single occurrences only) if the areas of elevated SSC
only meet or overlap downstream following advection (i.e. the passive movement of material in
suspension by currents) or dispersion of the effects. Sediment deposition will be additive if and
where the footprints of the deposits on the seabed overlap, leading to a thicker overall unit.

Given that the minimum spacing between foundations is 1,050 m, it is unlikely that sands or
gravels put into suspension will be dispersed far enough (i.e. between adjacent foundation
locations) to cause any overlapping footprints before being redeposited to the seabed. In
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general, only relatively fine sediment (e.g. clay, silt and fine sand sized material) is likely to be
advected far enough to potentially cause overlapping sediment plumes.

Indentations Left on the Seabed by Jack-up Vessels and Large Anchors

6.7.2.11

6.7.2.12

Vessels installing WTG and OSP foundations may utilise jack-up legs or a number of anchors to
hold station and to provide stability for the working platform. Where legs or anchors have been
inserted into the seabed and then removed, an indentation proportional to the dimensions of
the object may remain. The volume and dimensions of the depression may reduce over time
due to natural movement of the soils and due to infilling in proportion to the rate of sediment
transport through the area. Depending upon the nature of the seabed surface sediments, the
presence of a depression does not necessarily imply a difference in sedimentary environment in
the area of effect. As sediment is not being removed or added, a volume of sediment
approximately equal to the volume of the depression will also be locally raised above the original
seabed level.

Indentations left on the seabed by jack-up vessels and large anchors is a potential impact
pathway but no physical processes receptors have been identified that are directly sensitive to
this change.

Magnitude of the Change

6.7.2.13

Up to six jack-up legs might be used by some work vessels to hold position and provide stability
during operations on-site. A more detailed description of the effect of jack up legs is provided in
Technical Appendix 6.3 (Volume 4): Physical Processes Impact Assessment. In summary, jack up
legs might impact the seabed as follows:

e The lower end of each of the six jack-up legs will terminate in a ‘spud can’ foot with an area
of up to 275 m?, equivalent to a footprint of 16.5 m square or a circular footprint diameter
of 18.7 m. Each leg will penetrate into the seabed between by up to a maximum of 11 m,
depending on the local ground conditions;

o The maximum likely dimensions of the depression left by a single leg soon after extraction
in loose soils is characterised as a 19 m diameter conical pit, between 0.5 to 5.8 m deep (in
the centre) depending on the depth of penetration and soil conditions.;

e The sedimentary texture of the pit surface is likely to be similar to that of the surrounding
seabed because no sediment is introduced or removed by the jack-up leg and the sediment
veneer is considered to be largely uniform (sand or gravely sand) within at least the upper
5 m of seabed over much of the area;

e Qver the short to medium term, the pits will tend to become shallower and less distinct as
storm events resuspended the mobile fractions of the raised sediment material around the
edges of the pit and either redeposit it into the pit or move it elsewhere. There will be an
initial tendency for some sediments being transported through the area to accumulate in
the pits if they are sufficiently deep to reduce nearbed current speed and/or wave action
locally, however, this tendency will decrease rapidly as the pits flatten; and

e Based on the potential rates of sediment transport associated with a range of combined
wave and current conditions normally present within the site, the total volume of collapsed
pits up to 19 m wide and 5.8 m deep (up to 536 m?3) could be refilled by ambient sediment
transport in the order of 30 to 300 days, assuming that all sediment passing through the
footprint of the affected area is retained there. This timescale could be reduced by
additional contributions from larger wave events (due to higher transport rates). Overall, it
is reasonable to estimate that such pits are likely to be filled by natural sediment transport
on time scales in the order of 0.1 to 5 years following construction (depending on the
frequency and intensity of storms).
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6.7.2.14 An array of four to six anchors might be used by some work vessels to hold position and provide
stability during operations on-site. Anchors used by such large ships are typically of smaller
dimensions than the jack-up legs described above and exert their force differently on the
seabed. The length-scale of the main body of one such anchor is assumed to be in the region of
3 m. Anchors might impact the seabed by the creation of ‘anchor scars’ as follows:

The specific design of the anchor stock, crown and flukes, and so the way in which the
anchor interacts with the seabed, will vary depending upon the particular design used.
Generically, the anchor will be initially deposited onto the seabed under its own weight,
causing minimal impact disturbance in its own footprint. The anchor will then be pulled
horizontally across the seabed for some distance to allow the flukes and crown to penetrate
the seabed. Dragging the anchor may leave a short, shallow furrow. Once embedded in the
seabed, a ridge of sediment will have been raised in front of the anchor in the direction of
pull, partially accumulated from the furrow and partially pushed up by the horizontal
pressure on the seabed from the anchor pull;

To release the anchor, the connecting wire or chain is tensioned vertically, levering the
flukes out of the sediment. The anchor is then retrieved through the water column, either
to the main vessel or by an anchor handing vessel for redeployment. The act of removing
the anchor in this way will redistribute much of the sediment accumulated back to the
seabed around or into any hole remaining;

The footprint length scale of the anchor scar disturbance remaining soon after removal of
an anchor will be approximately similar to the size of the anchor (3 m). The character of the
disturbance may be highly variable (chaotic ridges and depressions) within the footprint of
effect. In the worst case, the maximum depth of a conical pit with these footprint
dimensions (assuming a stable slope angle of 32°) is 0.94 m;

The sedimentary texture within the anchor scar is likely to be similar to that of the
surrounding seabed because no sediment is introduced or removed by the anchor and the
sediment veneer is considered to be largely uniform (sand or gravely sand) within the upper
5m;

In the short to medium term, the anchor scar will be reworked and flattened to a baseline
condition by waves and currents during storm events. No tendency to intercept regional
sediment transport is expected because the sediment is essentially only locally
redistributed in a small footprint; and

The total volume of a pit 3 m diameter and 0.94 m deep (2.2 m3) would be refilled by
ambient sediment transport in the order of 20 to 200 hours of active transport at the
relatively low but frequently occurring typical sediment transport rates described in the
previous section. This timescale would be further reduced (due to higher transport rates)
during larger wave events. Therefore, such pits are likely to be entirely filled by natural
sediment transport on time scales between a single storm event and 1 year.

6.7.2.15 As stated in Table 6.5.1, indentations left on the seabed by jack-up vessels and large anchors
represent a potential impact pathway, rather than a physical processes receptor. Accordingly,
no conclusion of impact significance is provided.

6.7.3 Description of Pathway Changes During Operation and Maintenance

Changes to the Tidal Regime

6.7.3.1 Theinteraction between the tidal regime and the foundations of the Moray West Offshore Wind
Farm will result in a general reduction in current speed and an increase in levels of turbulence
locally due to frictional drag and the shape of the structure. Resistance posed by the Moray West
Offshore Wind Farm (due to the sum of all foundation drag) to the passage of water at a large

Physical Processes and Water Quality

35



36

Moray Offshore Windfarm (West) Limited
Environmental Impact Assessment Report

6.7.3.2

scale may also distort the progression of the tidal wave, also potentially affecting the phase and
height of tidal water levels. The potential for such changes to the tidal regime to occur in
response to the presence of the Moray West Offshore Wind Farm is considered in this section.

Changes to the tidal regime may also indirectly impact seabed morphology (including bedforms)
in a number of ways. In particular, there exists a close relationship between flow speed and
bedform type (e.g. Belderson et al., 1982) and thus any changes to flows have the potential to
alter seabed morphology over the lifetime of the Development. The potential for changes to
the tidal regime to affect sediment transport is considered in paragraph 6.7.3.25 et seq. The
potential for changes to sediment transport to affect Smith Bank is considered in paragraph
6.8.3.46 et seq.

Magnitude of the Change

6.7.3.3

6.7.3.4

6.7.3.5

6.7.3.6

6.7.3.7

The presence of the offshore wind farm during its operation and maintenance phase has the
potential to produce an impact on the tidal regime due to interaction between currents and the
WTG and OSP foundations. The WTG and OSP foundations have the potential to impact on the
following tidal characteristics:

e \Water levels;
e Current speed; and
e Current direction.

To quantify the likely magnitude and extent of interaction between the operational Moray West
Offshore Wind Farm and the hydrodynamic regime, a numerical tidal model (described in
Technical Appendix 6.2 (Volume 4): Physical Processes Numerical Modelling) was used to
simulate representative spring and neap tidal conditions for both baseline and the ‘with
Development’ scenario. The effect of a particular development scenario is evaluated by finding
the absolute and relative differences between the baseline and corresponding Development
scenario. Descriptions of the changes found are described below for tidal water level and
currents.

The potential impact of changes to water levels are summarised as follows:

e The maximum magnitude of effect on tidal water level in any location and at any time
during a typical spring-neap tidal cycle is less than 0.001 m; and

e Given the similarity in processes, a similar (low) order of effect on non-tidal (surge) water
levels is inferred.

The magnitude of the change the Moray West Offshore Wind Farm could have on water levels
in both the near-field and the far-field is evidently very small when compared to the natural
range of variability in tidal levels (2 to 4 m), non-tidal levels (1 m) and the potential effects of
sea level rise (0.08 to 0.14 m), and would not be measurable in practice.

The potential impact of changes to currents:

e The potential impact of the Moray West Offshore Wind Farm alone on tidal currents during
a representative mean spring tidal cycle is shown in Volume 3a - Figure 6.7.3. Results for
neap tidal range conditions are proportionally smaller (around half) than that reported for
spring tides. The results show that:

o The maximum magnitude of impact on tidal current speed in any location and at any
time during a typical spring-neap tidal cycle is less than 0.01 m/s;

o No consistent measureable impact on tidal current direction is expected in any
location and at any time during a typical spring-neap tidal cycle;
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o Given the similarity in processes, a similar (low) order of impact on non-tidal (surge)
current speeds and directions is inferred.

e The magnitude of the impact of the Moray West Offshore Wind Farm on current speed in
both the near-field and the far-field is evidently very small when compared to the natural
range of variability for tidal currents (0.25 to 0.3 m/s) and surge affected currents (0.39 to
1.17 m/s), and would not be measurable in practice.

6.7.3.8 As stated in Table 6.5.1, changes to the tidal regime represent a potential impact pathway,
rather than a physical processes receptor. Accordingly, no conclusion of impact significance is
provided.

Changes to the Wave Regime

6.7.3.9 Modification of the wave regime could occur in response to the presence of:
e WTG and OSP foundations; and/ or
e Cable protection measures.

6.7.3.10 The influence of a single foundation on individual waves is not easily measurable in practice, but
the combined influence of many structures is generally accepted to be a slight reduction of wave
energy (height and period) which may extend across the far-field.

6.7.3.11 Changes to the wave regime is a potential impact pathway. Sensitive physical processes
receptors are assessed separately in Section 6.8.

6.7.3.12 Where the wave climate is persistently modified, these changes may potentially alter the
frequency of sediment mobilisation and rates of transport and deposition in offshore areas, and/
or the rate and direction of longshore sediment transport (where sediment is present) at
exposed coastlines. The potential for changes to the wave regime to change patterns of
sediment transport in offshore areas and at adjacent coastlines is considered in paragraph
6.7.3.25 et seq. The corresponding potential for changes in waves and sediment transport to
impact designated marine and coastal geomorphological features is considered in paragraph
6.8.3.9 et seq. The potential for changes to sediment transport to affect Smith Bank is considered
in paragraph 6.8.3.46 et seq.

6.7.3.13 Changes to the wave regime in coastal locations may also result in a change to the surfing wave
climate. The potential for changes to the surfing wave climate to impact recreational surfing
venues is considered in paragraph 6.8.3.29 et se.

6.7.3.14 This section assesses the potential effect of the Moray West Offshore Wind Farm alone. The
potential cumulative effect of the Moray West, Moray East and Beatrice Offshore Wind Farms
is assessed separately in paragraph 6.9.4.6 et seq.

Magnitude of the Change

6.7.3.15 To quantify the likely magnitude and extent of interaction between the operational Moray West
Offshore Wind Farm and the wave regime, a numerical wave model (described in Technical
Appendix 6.2 (Volume 4): Physical Processes Numerical Modelling) was used to simulate
representative sea state conditions for both baseline and the ‘with Development’ scenario. The
effect of a particular development scenario is evaluated by finding the absolute and relative
differences between the baseline and corresponding ‘with Development’ scenario. Descriptions
of the changes found are described below for wave height, period and direction.

6.7.3.16 The potential effect of the Moray West Offshore Wind Farm alone on significant wave height
during a 1:1, 1:10 and 1:50 year return period sea state is shown in Volume 3a - Figure 6.7.4,
Figure 6.7.5 and Figure 6.7.6 respectively. The results of the modelling show that:
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6.7.3.17

6.7.3.18

6.7.3.19

e The main effect would be to reduce the height of waves passing through the Moray West
Site;

e The maximum local reduction in wave height within the site boundary would vary between
0.25 and 0.68 m, or 6 to 9 % of the baseline wave height, depending on the wave direction
and return period (based on the 8 directions and 3 return periods tested). It should be noted
that the largest proportional reduction is not necessarily associated with the largest
absolute reduction in wave height. The greatest absolute effects would be on the largest
waves that also pass through the long axis of the Moray West Site (i.e. from 45 and 90 °N).
The highest proportional effects would be on largest waves from the southwest and west
(215 and 270 °N) while the smallest proportional effects would be on waves from the
southeast (125 °N);

e The area of maximum effect on wave height in every case would be relatively small (length
scale of order 1 km?) and would be located where waves have transitioned through the
greatest width of the Moray West Site in that orientation;

e The effect would gradually develop from no effect at the upwind edge of the Moray West
Site to the maximum value in proportion to the distance travelled through the site, i.e. 50%
of the site area will experience less than 50% of the maximum level of effect, and 25%, less
than 25% of the maximum effect, etc;

e Behind the Moray West Site, any near-field reduction in wave height would recover towards
ambient values at a non-linear rate (i.e. recovering quickly over small distances, but smaller
magnitude effects can persist over greater distances). These residual effects would extend
in the direction of wave travel (with some lateral spreading);

e The maximum local reduction in wave height at any of the adjacent coastlines within the
Moray Firth (including the various designated coastlines and surfing venues in the area)
would be in order of centimetres (less than 0.1 m) in comparison to a wave height in the
order of several metres, i.e. only a small (not measurable) absolute and relative difference.
Only a limited area of coastline downwind of the Moray West Site would be affected at any
one time. The time that waves might come from any particular direction (and therefore the
area of coastline potentially affected) is limited (details in Technical Appendix 6.1 (Volume
4): Physical Processes Baseline);

e The maximum local effect on wave period in all cases considered would be less than one
second. The spatial pattern of the effect is not well defined, would recover with distance
from the Moray West Site, and the small magnitude of the effect would not be measurable
in practice; and

e There would be no measurable effect on instantaneous wave direction in the near- or far-
field.

The magnitude of the effect of the Moray West Offshore Wind Farm on waves in the near-field
and (especially in) the far-field is small in absolute and relative terms when compared to the
natural range of variability for wave height (4 to 9 m) and period (>10 s), and would not be
measurable in practice.

Any potential effects of the Moray West Offshore Wind Farm on waves will persist for the
lifetime of the Development but are of small magnitude, would have only a local effect and do
not impact upon any of the identified sensitive physical environmental receptors beyond the
range of natural variability.

The model results described above consider a conservative description of blockage effects that
equally affect the whole wave spectrum (which is a mixture of longer and shorter period waves
superimposed upon each other at the same time and location). In practice, relatively shorter
and relatively longer waves within the spectrum will interact differently with the obstacles posed
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by the wind farm foundations. In particular, longer period waves (important for coastal process
and recreational surfing) will be even less affected by the wind farm than described above, as
explained below.

Cylindrical structures or structures with cylindrical members, such as the foundations being
considered in the present study, will only interact strongly with waves when the diameter of the
structure (D) becomes large relative to the wavelength (L). Slender pile theory shows that wave
scattering becomes important when the ratio D/L > 0.2 (e.g. Sumer and Fredsge, 1997). Waves
that are long compared to the size of the structure will more simply pass around it, losing little
or no energy. Relatively shorter wavelengths are more likely to impact with the structure and
are more likely to be affected by reflection, diffraction or wave breaking; however, such shorter
waves are also more likely to be locally wind generated and so recover more rapidly with
distance.

Foundations in the Moray West Offshore Wind Farm present a physical blockage or obstacle
ranging in diameter from a few metres (for jackets) to 15 m (for monopiles and the upper
sections of a gravity base structure). Using the above ratio (D/L > 0.2), waves that are ‘small’ in
relation to these obstacles (and hence more susceptible to blockage) are in the order of 10 to
75 m long, corresponding to wave periods of approximately 2 to 5 s. Individual waves passing
through the site that are longer than this are ‘long’ in comparison to the obstacle and will
experience little or no blockage from the wind farm foundations. The reduction in significant
wave height shown in the modelling results is therefore rather due to a local reduction and
downstream recovery in the energy of relatively shorter period waves within the wave
spectrum.

As such, it is important to note that longer period waves (important for coastal processes and
recreational surfing) will be even less affected by the wind farm (if at all) than reported above
for the wave spectrum as a whole.

In terms of the potential for the cable protection to modify the wave regime, it is considered
that any interruption of inshore and nearshore wave processes would be minimal and highly
localised on the basis the use additional protection in the Landfall Area will be restricted due to
water depth. Where additional protection is required this would be kept to a minimum and
would present only a low profile (~ 1.0 m) within the water column relative to the water depth
(Table 6.6.1). As such, the cable protection would have minimal potential to affect the passage
of waves.

As stated in Table 6.5.1, changes to the wave regime represent a potential impact pathway,
rather than a physical processes receptor. Accordingly, no conclusion of impact significance is
provided.

Changes to Sediment Transport and Sediment Transport Pathways

6.7.3.25

6.7.3.26

6.7.3.27

Modification of existing sediment transport pathways could occur in response to changes in the
wave and tidal regime resulting from the presence of:

e WTG and OSP foundations; and/ or
e Cable protection measures.

The presence of cable protection measures may also have the potential to cause a direct (albeit
localised) blockage of sediment transport. The above changes could potentially occur over a
range of timescales, depending on location and the specific Development infrastructure that is
interacting with the sediment transport regime.

Details of the maximum adverse scenario are presented in Table 6.6.1 and a more detailed
discussion of the potential for changes to sediment transport and sediment transport pathways
is presented in Technical Appendix 6.3 (Volume 4): Physical Processes Impact Assessment.
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Magnitude of the Change

6.7.3.28 Impact of foundations on sediment transport at the coast:

On the basis of the quantitative analysis of potential changes to the wave regime
(paragraph 6.7.3.9 et seq.), it is found that there will be no measurable reduction in wave
height at adjacent coastlines in response to the presence of the WTG and OSP foundations;

Changes in wave height of this magnitude are small in both relative and absolute terms.
Such small differences are not measurable in practice and would be indistinguishable from
normal short-term natural variability in wave height (both for individual wave heights and
in terms of the overall seastate); and

Accordingly, these changes are not predicted to have any measurable influence on
longshore sediment transport.

6.7.3.29 Impact of foundations on bed load transport:

Within the Moray West Site and offshore sections of the Offshore Export Cable Corridor,
the rate and direction of sediment transport as bedload is dominated by the action and
asymmetry of currents (including tide and surge contributions). The nature of the wave
regime may also affect the net rate of transport locally;

Potential changes to currents are described in paragraph 6.7.3.1 et seq. In brief, current
speed could be reduced in a narrow wake extending downstream from each foundation,
but with no measureable effect at a regional scale. This results in limited net difference in
the total flow rate of water through the Moray West Offshore Wind Farm, any locally
measurable changes would be largely restricted to the footprint of the Moray West Site;

The extent to which these continuous but localised changes in flow speed could influence
rates of bedload transport within, and nearby to, the Moray West Offshore Wind Farm will
depend upon the magnitude of change relative to sediment mobilisation thresholds. In
places, it is probable that localised flow reductions will lessen the frequency with which
sediment particles are mobilised and therefore rates of transport may also be similarly
reduced. Conversely, marginally greater rates of sediment transport may be experienced
where increased local flow turbulence is found; and

The overall result of any slight changes in flow speed could potentially be a very small
reduction in the net volume of material transported as bedload through the Moray West
Site.

6.7.3.30 Impact of foundations on suspended sediment transport:

As described in paragraph 6.7.3.1 et seq., changes to tidal currents (which control the rate
and direction in which suspended sediment is transported) due to the presence of the
Moray West Offshore Wind Farm are assessed to be very limited in absolute magnitude and
spatially restricted to the Moray West Site plus a small distance downstream in the main
flood and ebb directions;

During large storm events, waves may stir the seabed within shallower parts of the Moray
West Site, naturally causing an additional short-term contribution to SSC levels locally. The
maximum adverse scenario layout will potentially cause a small reduction in wave heights
within and nearby to the Moray West Site and it is therefore possible that there will be a
corresponding small reduction in the rate at which sediment is locally re-suspended from
the seabed;

The change described above would only be apparent during larger storm events (if at all)
and would potentially slightly reduce SSC from that which would have occurred in the
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baseline condition. However, levels of SSC will remain dominated by regional scale inputs
that are not affected by the presence of the Moray West Offshore Wind Farm; and

No measurable changes to SSC outside the range of natural variability are expected to occur
within or nearby to the Moray West Site.

6.7.3.31 Impact of cable protection measures on sediment transport:

Installation of cable protection (such as rock placement, concrete mattresses or grout bags)
could result in a local elevation of the seabed profile by up to 1.0 m (Table 6.6.1). Cable
protection would be placed onto the seabed surface above the cable and therefore could
directly trap sediment, locally impacting down-drift locations;

Following installation and under favourable conditions, an initial period of sediment
accumulation would be expected to occur, creating a smooth slope against the cable
protection. The process of wedge formation may take place over a period of a few weeks
to months, depending on rates of sediment transport;

Sandy sediments are transported in two modes: bedload and saltation. Saltation is the
process by which sands are moved up into the water column. These suspended sands would
be expected to move relatively freely over the top of the cable protection although to begin
with would regularly be deposited upon it, filling void spaces. Once any void spaces have
been infilled, saltation is expected to be largely unaffected by the presence of the cable
protection such that existing transport process (including bed form migration) will remain
unaffected;

The process of void infilling is expected to occur relatively quickly (in the order of a few
months). This is due to saltation as well as the anticipated high rates of transport in areas
of mobile seabed (which is where much of the cable protection is anticipated);

Bedload is the process by which sands move while still in contact with the seabed. Bedload
will be temporarily affected up until such time that the cable protection is covered by sand
and the slope gradient either side has been reduced in response to the accumulation of a
sediment wedge with stable slope angles (approximately 30 degrees). Following this,
bedload will continue because the slope angle presented by sections of protected cable
would be within the natural range of bed slope angles associated with bed forms mapped
within the Offshore Export Cable Corridor; and

Accordingly, for all areas in which cable protection is used (including where sand waves are
present), it is not expected that the presence of cable protection measures will
continuously affect patterns of sediment transport following the initial period of
accumulation. It follows that any changes on seabed morphology away from the cable
protection will also be very small.

6.7.3.32 The extent of the cable protection measures does not constitute a continuous blockage along
the cable route corridor. Cable protection will only be used on up to 20% of the export cable
length (20% of 130 km = 26 km) and up to 10% of the inter-array and interconnector cable length
(10% of 275 + 15 km = 29 km).

6.7.3.33 As stated in Table 6.5.1, changes to the sediment transport regime represent a potential impact
pathway, rather than a physical processes receptor. Accordingly, no conclusion of impact
significance is provided.
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Scour of Seabed Sediments

6.7.3.34

6.7.3.35

6.7.3.36

6.7.3.37

6.7.3.38

The term scour refers here to the development of pits, troughs or other depressions in the
seabed sediments around the base of WTG or OSP foundations. Scour is the result of net
sediment removal over time due to the complex three-dimensional interaction between the
foundation and ambient flows (currents and/or waves). Such interactions result in locally
accelerated time mean flow and locally elevated turbulence levels that also locally enhance
sediment transport potential. The resulting dimensions of the scour features and their rate of
development are, generally, dependent upon the characteristics of the:

e Obstacle (dimensions, shape and orientation);

o Ambient flow (depth, magnitude, orientation and variation including tidal currents, waves,
or combined conditions); and

e Seabed sediment (geotextural and geotechnical properties).

Based on the existing literature and evidence base, an equilibrium depth and pattern of scour
can be empirically approximated for given combinations of these parameters. Natural variability
in the above parameters means that the predicted equilibrium scour condition may also vary
over time on, for example, spring-neap, seasonal or annual time-scales. The time required for
the equilibrium scour condition to initially develop is also dependant on these parameters and
may vary from hours to years.

Each foundation type may produce different scour patterns and represent different realistic
worst-case options depending upon the metric of interest (e.g. maximum scour footprint per
foundation, maximum scour footprint within the entire Moray West Site area, maximum volume
of eroded sediment per foundation and so on). Accordingly, scour assessment for EIA purposes
is provided here for all of the foundation types (GBS, monopiles and jacket). Suction caisson
foundations (for jackets and monopiles) have not been explicitly considered in the assessment
below because these will fall within the envelope of change associated with the other two
foundation types.

The concerns under consideration include the seabed area that may become modified from its
natural state (potentially impacting sensitive receptors through habitat alteration) and the
volume and rate of additional sediment resuspension that may occur as a result of scour. The
seabed area directly affected by scour may be modified from the baseline (pre-development) or
ambient state in several ways, including:

e A different (coarser) surface sediment grain size distribution may develop due to
winnowing of finer material by the more energetic flow within the scour pit;

e A different surface character will be present if scour protection (e.g. rock protection) is
used;

e Seabed slopes may be locally steeper in the scour pit; and
o Flow speed and turbulence may be locally elevated.

The magnitude of any change will vary depending upon the foundation type, the local baseline
oceanographic and sedimentary environments and the type of scour protection implemented
(if needed). In some cases, the modified seabed character within a scour pit may not be so
different from the surrounding area. However, changes relating to bed slope and elevated flow
speed and turbulence close to the foundation are still likely to apply. As such, depending upon
the sensitivities of the particular ecological receptor, not all scouring necessarily corresponds to
a loss of habitat. This is discussed further in Chapter 7 (Volume 2): Benthic & Intertidal Ecology.
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Magnitude of the Change

6.7.3.39

6.7.3.40

6.7.3.41

6.7.3.42

In order to quantify the area of seabed that might be affected by scour, the following provides
an estimate of the theoretical maximum depth and extent of scour. This assessment is based
upon empirical relationships described in Whitehouse (1998) and is a summary of a more
detailed assessment presented in Technical Appendix 6.3 (Volume 4): Physical Processes Impact
Assessment. Consideration is also given to the monitoring evidence of scour pit development
around foundations within other offshore wind farms. Importantly, the estimates of scour
presented in this section are highly conservative as they assume an unlimited depth of erodible
sediment and the absence of erosion resistant geology.

Results conservatively assume an unlimited depth of erodible sediment to be present, allowing
the maximum equilibrium scour depths to form symmetrically around the perimeter of the
structure. Derivative calculations of scour extent, footprint and volume assume an angle of
internal friction = 32 degrees. Scour extent is measured radially from the structure's edge. Scour
footprint therefore excludes the footprint of the structure itself. Scour pit volumes for monopile
foundation structures are calculated, as the volume of an inverted truncated cone, minus the
volume of the structure itself; scour pit volume for the jacket foundations are similarly calculated
but as the sum of that predicted for each the corner piles.

In the following section, the term 'local scour' refers to the local response to individual structure
members. 'Global scour' refers to a region of shallower, but potentially more extensive scour
associated with a multi-member foundation resulting from the change in flow velocity through
the gaps between members of the structure and turbulence shed by the entire structure. Global
scour does not imply scour at the scale of the Moray West Site.

Key findings are summarised below:

e Scour development within the Moray West Site is expected to be dominated by the action
of tidal currents;

e Of all of the WTG foundation options under consideration, a 15 m diameter monopile WTG
and OSP foundation has the potential to cause the greatest equilibrium local scour depth
(19.5 m), footprint (4,530 m?) and volume (34,224 m3), but only in areas where the seabed
is potentially erodible by the action of scour to that depth;

e The greatest individual WTG foundation global scour footprint is associated with the larger
(40 m base length) piled jacket WTG foundation (4,976 m?), although with a relatively small
average depth (1.4 m);

e For the Moray West Site as a whole, the greatest total foundation local scour footprint is
associated with 62 WTG and two monopile OSP larger (15 m diameter) monopile
foundations (289,920 m?, equivalent to only approximately 0.11% of the Moray West Site
area);

e For the Moray West Site as a whole, the greatest total WTG foundation global scour
footprint is associated with 85 smaller (35 m base diameter) piled jacket WTG foundations
and one larger piled jacket OSP foundation (355,163 m?, equivalent to only approximately
0.16% of the Moray West Site area);

e In practice, some locations will have only a limited thickness of more easily erodible
sediment overlying more erosion resistant subsoils which will naturally limit the maximum
scour depth to less than the predicted value. The measured thickness of potentially mobile
sediment in the Moray West Site varies from ~5 to 15 m in the west, up to 30 m in the east.
The corresponding footprint and volume of seabed affected by scour would also be
reduced, both for individual foundations and for the Moray West Offshore Wind Farm as a
whole. The assessment of scour above conservatively assumes an unlimited depth of
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6.7.3.43

6.7.3.44

6.7.3.45

6.7.3.46

6.7.3.47

6.7.4
6.7.4.1

6.7.4.2

mobile sediment and is therefore likely to be an overestimate of what could actually occur;
and

e Scour protection would be used to protect the stability of foundations if necessary. Where
scour protection is used, primary scour is unlikely to occur, although a small amount of
secondary scour may develop at the edges of the scour protection. For monopile and piled
jacket foundation types the footprint area of scour protection is similar to (or smaller than)
the predicted footprint of local scour. For gravity base foundations, the footprint area of
scour protection is larger than the predicted footprint of local scour for this foundation type
(due to arelatively smaller predicted depth of scour) but more similar to that for monopiles.
At most, the maximum footprint of scour protection is equivalent to only approximately
0.16% of the Moray West Site area (0.22% including the footprint of the foundations).

Scour depth can vary significantly under combined current and wave conditions through time
(Harris et al., 2010). Monitoring of scour development around monopile foundations in UK
offshore wind farm sites suggests that the time-scale to achieve equilibrium conditions can be
of the order of 60 days in environments where the seabed is relatively mobile (Harris et al.,
2010). These values account for tidal variations as well as the influence of waves. (Near)
symmetrical scour will only develop following exposure to both flood and ebb tidal directions.

Under waves or combined waves and currents an equilibrium scour depth for the conditions
existing at that time may be achieved over a period of minutes, whilst typically under tidal flows
alone equilibrium scour conditions may take several months to develop.

The greatest influence on local scour depth would arise from the installation of scour protection.
If correctly designed and installed, scour protection will essentially prevent the development of
local primary scour as described in this section. The dimensions and nature of scour protection
may vary between designs but, given its purpose, would likely cover an area of seabed
approximately similar to the predicted extent of the scour.

Any elevation in SSC as a consequence of scour will be short lived, localised and within the range
of natural variability.

As stated in Table 6.3.1, scour of seabed sediments represents a potential impact pathway,
rather than a physical processes receptor. Accordingly, no conclusion of impact significance is
provided.

Description of Pathway Changes During Decommissioning

The scope of decommissioning would comprise:
e Dismantling and removing the WTGs;

e Removal of WTGs and OSP foundations and substructures, with piled foundations removed
just below the seabed; and

e Disconnectinginter-array and OSP interconnector cables —buried cables will be left in place.
Any exposed sections of cable (e.g. following foundation / substructure removal) will be
examined to determine whether they require removal or can be re-buried.

The turbines would be dismantled and removed from the site in a manner similar to that of their
installation. The decommissioning phase may involve fewer activity types and discrete
operations than the construction phase as elements of infrastructure such as piled foundations
and electrical connections may be left in place. The approach to decommissioning will be
reviewed in a Decommissioning Programme which will be prepared for the Development prior
to construction and then updated for decommissioning, in line with the requirements of the
Energy Act 2004.
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Increases in SSC and Deposition of Disturbed Sediment to the Seabed within the Moray West Site

and Offshore Export Cable Corridor

6.7.4.3

6.7.4.4

6.7.4.5

The following decommissioning activities could potentially give rise to increases in SSC and
associated deposition of material with in the Moray West Site and the Offshore Export Cable
Corridor:

e Removal of foundation structures (WTGs and OSP(s));
e Cutting off of monopiles or jacket foundation legs; and
e (Possible) removal of cables from the intertidal zone.

The removal of WTG and OSP(s) foundations is expected to result in some localised seabed
disturbance accompanied by temporary increases in SSC. It is possible that jacket pin-piles could
be left in situ although piles would probably be cut off a few metres below the seabed, causing
a localised disturbance of the seabed and a temporary increase in SSC.

For the purposes of the EIA it has been assumed that all cables will be removed from the
intertidal zone during decommissioning. It is probable that equipment similar to that which is
used to install the cables could be used to reverse the burial process and expose the cables.
Accordingly, the area of seabed impacted during the removal of the cables would be similar as
the area impacted during the installation of the cables. Where cables have been buried using
HDD, no additional drilling or disturbance of rock will be required, the cables will either be pulled
through or cut off and left in-situ.

Magnitude of the Change

6.7.4.6

6.7.4.7

For all of the above, the changes in SSC and accompanying changes to seabed levels associated
with decommissioning activities are expected to be similar to, or less than, that associated with
construction. Further information is provided in the construction phase assessment (Section
6.8.2).

As stated in Table 6.5.1, change in SSC and accompanying changes to seabed levels represents
a potential impact pathway, rather than a physical processes receptor. Accordingly, no
conclusion of impact significance is provided.

6.8 Assessment of Potential Effects

6.8.1.1

6.8.2

Potential effects associated with the construction, operation and maintenance and
decommissioning of the Development on physical processes and water quality receptors are
discussed below. This assessment has been informed by information presented in the previous
section (Section 6.7) on potential changes to physical processes (pathway impacts).

Potential Construction Effects

Impacts to Designated Marine Features (due to construction activities)

6.8.2.1

6.8.2.2

Construction activities are only considered likely to impact designated marine features within
one tidal excursion of the Offshore Export Cable Corridor, which includes only a small part of the
Moray Firth pSPA and the Southern Trench pMPA (as shown in Volume 3a - Figure 6.4.4). The
planned activities offshore have the potential to affect the form and function of the seabed, only
in these areas, by sediment disturbance.

Other designated marine features listed in Table 6.5.1 are too distant from the locations of
foundation and cable installation activities in the Moray West Site and Offshore Export Cable
Corridor to be potentially affected by any direct or indirect impacts on SSC, sediment deposition
or disturbance of the seabed.
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6.8.2.3

6.8.2.4

The cable will be installed offshore via trenching (using several techniques including ploughing
and jetting), depending on the physical and environmental characteristics of the seabed locally.
The cables will be buried to a depth of at least 1 m, potentially up to 3 m, depending on
characteristics of the seabed.

The source/pathways via which morphological receptors in the Moray Firth pSPA and the
Southern Trench pMPA designated areas could potentially be impacted during the construction
phase mainly relate to the disturbance of sediments from cable burial activities, resulting in
localised elevations in SSC and associated changes to seabed levels.

Magnitude of the Impact

6.8.2.5

6.8.2.6

6.8.2.7

Cable installation by open cut trenching is considered to represent the realistic worst case in
terms of the potential to cause elevated levels of SSC and localised changes in seabed level
during the construction phase. A detailed cable installation plan is not yet available, although it
is reasonable to assume that an open cut channel may be created by either jetting, trenching by
use of a tracked excavator or similar, or ploughing.

The potential impact of changes in SSC are summarised as follows:

e Jetting has the potential to cause the greatest volume of material to enter into suspension
in the water column. Accordingly, this technique represents the maximum adverse scenario
in terms of sediment dispersion;

e The magnitude of potential changes in SSC associated with cable burial by jetting is assessed
in paragraph 6.7.2.6;

e Based on the sediment grab samples from the Moray West Offshore Cable Corridor the
seabed is characterised by sands and gravels in varying proportions, which will likely form
the majority of the sediment being disturbed (See Volume 3a - Figure 6.4.3). The Offshore
Cable Corridor does not transect the deeper muddier parts of the Southern Trench pMPA
bathymetric feature, but seabed sediment may also contain a higher proportion of fine
material (up to 10-20%) where the Offshore Cable Corridor overlaps the designated areas.
Sand and gravel sediment types (if disturbed to the point of resuspension) will redeposit
rapidly to the seabed (in a matter of seconds to minutes) and will cause only a very localised
and temporary effect on SSC. Any fines that are present may persist in suspension for
longer, but only at relatively low concentrations due to the relatively low proportion of such
sediment present; and

e Inshallower parts of the pMPA located in, or near to, the Offshore Cable Corridor, the same
sands and any fines present are likely to be also resuspended naturally by occasional storm
events, generating a similar or even higher magnitude of naturally occurring SSC than the
cable installation activity, but over much larger areas and longer durations.

The potential impact of changes in seabed levels are summarised as follows:

e (Cable installation via trenching may result in the displacement of some sediment from the
trench, forming a local trough or depression. Some of the displaced material will enter into
suspension, although, in practice and by design, the majority is expected to remain in or
immediately adjacent to the trench, forming a raised mound. Once the cables have been
laid it is anticipated that sidecast material would be returned to the trench as backfill,
thereby accelerating the natural processes of recovery;

e The dimensions of seabed level changes associated with the cable trench will depend upon
several factors including the cable installation method, trench width, cable burial depth and
the nature of the excavated material. For immediate use, the maximum trench dimensions
are depth 3 m, width 3 m, with a ‘V’ shape profile. If left open for longer, a wider trench
(order of 10 m) may be required to accommodate stable side slope angles. The displaced
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sediment may form temporary side berms or a sidecast mound with comparable
dimensions to the trench (above the seabed level); and

e The trenches and any sidecast mounds are expected to recover to a natural equilibrium
state (through tidal currents and wave action) in time following completion of the works.

6.8.2.8 The magnitude of this impact is therefore found to be low.
Sensitivity of the Receptor

6.8.2.9 The sensitive receptors are the seabed habitats and water column stratification features that
are designated in relation to the Moray Firth pSPA and the Southern Trench pMPA.

6.8.2.10 The designated habitats have a moderate to high capacity to accommodate the very localised,
short duration and temporary nature of the effects, which are also likely to be often within the
range of natural variability.

6.8.2.11 Thereceptor is, however, a designated feature of national level importance and so the sensitivity
of the receptor is therefore considered to be moderate.

Significance of the Effect

6.8.2.12 The magnitude of the impact has been assessed as low, with the sensitivity of the receptor being
moderate. Therefore, the significance of the effect on designated coastal features during the
construction phase of the Development is minor, which is not significant in EIA terms.

Impacts to Designated Coastal Geomorphological Features (due to construction activities)

6.8.2.13 Construction activities are only likely to impact designated coastal geomorphological features
within the export cable Landfall Area. The planned activities in the Landfall Area have the
potential to locally impact the Dalradian geological exposures which form the rocky coastline in
this area and which are designated as a SSSI.

6.8.2.14 Other designated marine and coastal geomorphological features listed in Table 6.4.1 are too
distant (more than one tidal excursion distance) from the locations of foundation and cable
installation activities in the Moray West Site and Offshore Export Cable Corridor to be potentially
affected by any direct or indirect impacts on SSC, sediment deposition or disturbance of the
seabed.

6.8.2.15 The OfTI export cable circuits will make landfall somewhere along the coast between Findlater
Castle to Redhythe Point (see Volume 3a - Figure 6.8.1), located to the south of the Moray West
Site, on the southern coast of the Moray Firth (see Volume 3a - Figure 6.4.1).

6.8.2.16 The coastline within the Landfall Area is generally characterised as exposed and north or
northwest facing. The largest embayment in the Landfall Area is Sandend Bay. The beach in
Sandend Bay is backed by a mixture of coastal defences, managed ground and mature vegetated
sandy dunes, and is constrained by rocky headlands and underpinned by a bedrock platform.

6.8.2.17 The cable will be either installed via trenching (using several techniques including ploughing and
jetting), or horizontal directional drilling (HDD), depending on the physical and environmental
characteristics of the preferred landfall location. Where an HDD solution is required, this will
involve drilling a deeper duct (typically more than 5 m below the beach or seabed surface) for
the cable circuits from a nearby onshore location beneath the cliffs or beach area at the landfall,
in an offshore direction to a sub-tidal location a few hundred meters from the coast. The export
cable circuits will not be surface laid (and so will not be covered with cable protection) in the
Landfall Area. Trenched cables will be buried to a depth of at least 1 m, potentially up to 3 m,
depending on characteristics of the seabed.

6.8.2.18 There are a number of source/pathways via which morphological receptors in the Landfall Area
could potentially be impacted:
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6.8.2.19

e Direct disturbance of the designated rock features via the use of HDD; or
e Direct disturbance of the designated rock features during trenching.

The various impact sources set out above are considered in turn, within the following section.
In the design envelope for the Development, the landward limit of the Landfall Area is defined
as the Mean High Water Spring (MHWS) mark, however, for completeness, this assessment also
considers the potential for impacts on the full extent of the intertidal area and associated
coastline such as any beach hinterland, dunes or cliffs that might be affected by changes to the
intertidal area. For the purposes of this assessment, the offshore limit of the Landfall Area is
considered to be several hundreds of metres offshore (i.e. including the extent of any HDD works
and beyond the ‘depth of closure’, i.e. the water depth beyond which mobile sediments do not
normally interact with coastal beaches).

Magnitude of the Impact

6.8.2.20

6.8.2.21

6.8.2.22

6.8.2.23

If, and where, HDD techniques are used, a relatively small diameter borehole will be created
sufficiently deep under the ground that it should not be exposed for at least the duration of the
operational lifetime of the Development. Depending on the final engineering design, it is
possible that the borehole will be made only through the softer overlying Quaternary sediments
and may not penetrate or affect the designated rock features of the SSSl in any case.

If, and where, the HDD does pass through underlying hard rock geology (which may include the
designated features of the SSSI), only the entry and exit holes would potentially be visible at
some point during construction, but are likely to then be covered by mobile sediments during
the operational lifetime of the Development. The subterranean borehole would only become
exposed by weathering of the rock over geological timescales (many thousands of years or
longer).

Where cable installation by open cut trenching is used, the depth of trenching would be limited
by the presence of any underlying hard rock surfaces, i.e. only the overlying Quaternary (sand
and gravel) sediments will be affected by trenching. Rock cutting would not be normally
required. Rocks in the Landfall Area associated with the SSSI that are normally exposed will not
be cut. Rocks that are normally buried under beach sediments may be cut if required, subject to
agreement as part of the post consent cable landfall design assessment. Trenching may
temporarily and locally expose the underlying rocky surface during construction but this would
not adversely affect the designated features.

The magnitude of this impact is therefore found to be negligible.

Sensitivity of the Receptor

6.8.2.24

6.8.2.25

6.8.2.26

6.8.2.27

The sensitive receptor in the Landfall Area is the Dalradian geological exposures (i.e. the rock
material of the coastline) which is within the Cullen to Stake Ness Coast SSSI.

The proposed methods for making landfall include trenching through the mobile sediments
overlying the designated rocky features, and an option for HDD along part of the route, both of
which would cause very limited or no direct or indirect damage to the designated feature.

The SSSI designated coastal margin features of the Landfall Area are rocky and (where present)
any beach sands overly a hard rock platform which is not sensitive to changes in the distribution
of mobile sediment or to local patterns of waves and currents. Therefore, there would be no
potential for indirect long term change to the contextual geomorphological setting of the
coastline or beaches in the Landfall Area as a whole.

The receptoris, however, a designated feature of national level importance and so the sensitivity
of the receptor is therefore considered to be moderate.
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Significance of the Effect

6.8.2.28

The magnitude of the impact has been assessed as negligible, with the sensitivity of the receptor
being moderate. Therefore, the significance of effects on designated coastal features during the
construction phase of the Development is negligible, which is not significant in EIA terms.

Impacts to Recreational Surfing Venues (due to construction)

6.8.2.29

6.8.2.30

A list of named surfing venues located within the far field study area is provided in Table 6.4.2
and their general distribution is shown in Volume 3a - Figure 6.4.4. The only surfing venue
located within the Landfall Area that could be directly affected during the construction phase is
Sandend Beach.

The nature of potential construction impacts at this location relate to disturbance of sediments
during the local installation of the Offshore Export Cable, which is described in paragraph 6.8.2.1
et seq.

Magnitude of the Impact

6.8.2.31

6.8.2.32

6.8.2.33

The magnitude of potential impacts on sediments is described in paragraph 6.8.2.5 et seq. In
summary, trenching works to bury cables may result in the local disturbance or displacement of
sediment. This could potentially result in temporary and localised increases in SSC and changes
to the seabed and / or beach level. Potential effects on SSC are likely to naturally recover over
very short time periods (in the order of minutes to hours). Potential effects on seabed level (due
to trenching) would be initially reversed to some extent by the engineering works (by backfilling
the trench) and will then recover to a natural equilibrium state over time (faster during larger
wave conditions). Where used, HDD will remove the need for surface trenching and will
therefore avoid potential impacts on SSC and seabed levels.

No significant sediment volume is proposed to be removed from within Sandend Bay as part of
the proposed cable installation activities and therefore the future size and shape of any local
naturally occurring seabed sedimentary features will not be affected. It is noted that the bedrock
platform underlying Sandend Bay which may also control the shape and location of certain
seabed features will also not be affected.

Other than the temporary local presence of any cable installation equipment, which will have
only a very limited temporary, effect on physical processes, there will be no measurable effect
of the Development on waves in Sandend Bay during the construction phase. The effect of the
Development on waves at all surfing venues during the operational phase is addressed
separately in paragraph 6.8.3.29 et seq.The magnitude of the potential impacts described above
will be noticeable but temporary and localised. The magnitude of the impact is therefore
assessed to be low.

Sensitivity of the Receptor

6.8.2.34

The receptor has a moderate to low capacity to accommodate the proposed form of change and
is not designated but is of regional level importance. The sensitivity of the receptors is therefore
found to be moderate.

Significance of the Effect

6.8.2.35

The magnitude of the impact has been assessed as low, with the maximum sensitivity of the
receptor being moderate. Therefore, the significance of effects on recreational surfing venues
during the operation phase of the Development is minor, which is not significant in EIA terms.
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Impacts to Smith Bank (due to construction activities)

6.8.2.36 Smith Bank is not designated for protection with respect to any of its physical features and
therefore is not directly sensitive to any changes resulting from the above impacts, but the form
and function of the seabed could be modified on a local, short-term basis.

6.8.2.37 Potential impacts to Smith Bank during the construction stage relate to:

Deposition of disturbed sediments to the seabed due to seabed dredging prior to
foundation installation (the nature and magnitude of this potential impact is summarised
in paragraph 6.7.2.7 and in more detail in Technical Appendix 6.3 (Volume 4): Physical
Processes Impact Assessment);

Deposition of disturbed sediments to the seabed due to the release of drill arisings during
foundation installation (the nature and magnitude of this potential impact is described in
paragraph 6.7.2.7 and in more detail in Technical Appendix 6.3 (Volume 4): Physical
Processes Impact Assessment);

Direct disturbance of the seabed and deposition of disturbed sediments to the seabed due
to cable installation within the Moray West Site and parts of the Offshore Export Cable
Corridor on Smith Bank (the nature of this potential impact is described in paragraph 6.7.2.7
and in more detail in Technical Appendix 6.3 (Volume 4): Physical Processes Impact
Assessment); and

Indentations left on the seabed by jack-up vessels and large anchors (the nature and
magnitude of this potential impact is described in paragraph 6.7.2.11 et seq.).

Magnitude of the Impact

6.8.2.38 In summary, the range of potential impacts could cause:

Localised deposits of disturbed sediment could form on the seabed surface. The shape,
extent and thickness of deposits cannot be predicted accurately and will naturally vary in
any case. The limited volumes of material involved mean that the extent and thickness of
deposits are jointly limited, i.e. the extent over which a given volume of sediment can
accumulate to a certain thickness is limited, and, a more extensive deposit will be on
average thinner and vice versa.

The material being deposited from dredging or cable burial activities will have originated
from the nearby seabed (within a few 100 m), so will likely be of similar sediment grain size
distribution and would not necessarily change the nature of the seabed where it is
deposited. Any redeposited sediment would immediately re-join the natural sedimentary
environment and would be available for further transport at the naturally occurring
ambient rate. As described in Table 6.6.1, the greatest seabed area that can be impacted
by inter-array and interconnector cable installation is 4,350,000 m?, which is equivalent to
approximately 1.9% of the Moray West Site area (225 km?). The magnitude of this impact
is therefore considered to be low; and

Itis likely that indentations will be left in the seabed following construction due to the local
penetration of jack-up legs and anchors. The shape and diameter of the indentations will
correspond closely to the shape and size of the spud cans actually used, however, the depth
of the indentations could vary depending on the vessel and local ground conditions.
Indentations are likely to recover over time due to natural collapse under gravity and
infilling by ambient sediment transport. Following an initial period of recovery, the seabed
surface in the indentation is likely to be similar to that of the surrounding seabed. As
described in Table 6.6.1, the greatest seabed area that can be impacted by a single use of
jack-up spudcans at every foundation is 143,550 m?, which is equivalent to approximately
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0.06% of the Moray West Site area (225 km?). The magnitude of this impact is therefore
considered to be low.

The magnitude of this impact is therefore considered to be low.

Sensitivity of the Receptor

6.8.2.40

6.8.2.41

The potential impacts could affect the form and function of Smith Bank if and where the
disturbance leads to a relatively large change (outside of the range of natural variability) in local
or regional water depth, seabed sediment characteristics or sediment transport pathways.
However, Smith Bank is not designated for protection with respect to any of its physical features
and is considered to have a high capacity to accommodate the predicted changes in form and
function described above.

The sensitivity of the receptor is therefore found to be negligible.

Significance of the Effect

6.8.2.42

The magnitude of the impacts described above has collectively been assessed as low, with the
maximum sensitivity of the receptor being negligible. Therefore, the significance of effects on
Smith Bank during the construction phase of the Development is negligible, which is not
significant in EIA terms.

Changes to Water Quality from Chemical Release

Magnitude of the Impact

6.8.2.43

6.8.2.44

6.8.2.45

As identified within Chapter 7 (Volume 2): Benthic and Intertidal Ecology and Chapter 8 (Volume
2): Fish and Shellfish, the number of vessel movements expected as a result of construction
activities is a maximum of 25 vessels at any one time in the Moray West Site and along the
Offshore Export Cable Corridor during the construction period (36 months). Vessel and
machinery movements are also anticipated within the intertidal area of the Landfall Area, in
addition to a barge which may anchor in the intertidal zone.

Without any embedded mitigation, any pollution caused by the release of hydrocarbons or other
pollutants from vessels or machinery could potentially be highly detrimental to the habitats, fish
and shellfish communities that are present. The presence of hydrocarbons and other chemicals
or toxic substances can result in mortality of all species as it is dispersed through the water
column or deposited on the seabed. With the implementation of the embedded mitigation
identified within Section 6.6.2, including the application of a Development specific EMP, a MPCP,
MARPOL requirements and good vessel maintenance, the risk of pollution can be managed and
minimised.

The magnitude of impact from an accidental release is considered to be of low frequency and
very localised through the application of contingency plans / management systems. The physical
processes assessment summarises that dispersal of sediment and other substances within the
water will be localised and only have a restricted effect upon the baseline populations of fish
and shellfish. For HDD activities, the drilling muds that are used are required to be
environmentally friendly and only certain types such as bentonite are approved for use in
intertidal / subtidal areas. As such the magnitude is identified as low.

Sensitivity of the Receptor

6.8.2.46

The water quality within the outer Moray Firth covering the Moray West Offshore Wind Farm is
not given a water quality classification, however the inner waters are currently recorded as being
in ‘Good’ status in 2016, and previously between 2007 and 2013 this was ‘High’
(https://www.sepa.org.uk/data-visualisation/water-classification-hub/. This indicates that the
water quality is likely to be of a similar status within the Moray West Offshore Wind Farm and
the Moray West OfTI.
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6.8.2.47 The coastal waters within the vicinity of the Landfall Area are also recorded as being of ‘Good’
status (Section 6.4.2), with a history between 2007 and 2016 of fluctuating between ‘Good’ and
‘High’ status. The rivers that feed into the Moray Firth generally follow the pattern of being
‘Good’ to ‘Moderate’ status.

6.8.2.48 Although not designated, as the water quality is of a good standard both offshore and inshore,
and supports a wide range of fish, shellfish and other invertebrate communities that are
dependent upon good water quality and of regional to national importance (e.g. Atlantic salmon
(Salmo salar), shellfish and other filter feeding species), the sensitivity level of the water quality
is considered to be moderate.

Significance of the Effect
6.8.2.49 The overall effect on water quality from a chemical release is considered to be minor and not

significant in terms of EIA

Changes to Water Quality from Contaminated Sediments

Magnitude of the Impact

6.8.2.50 Chapter 7 (Volume 2): Benthic and Intertidal Ecology provides detailed information on the level
of contamination that has been identified as being present within the Development (Section
7.4.1). The results of heavy metal analysis for subtidal samples collected as part of site-specific
surveys revealed that all heavy metals were found to be present at concentrations below
acceptable guidelines, with no samples above UK Cefas Action Levels (ALs) limits, Dutch Quality
Standards or Dutch/Canadian Sediment Quality Guideline standards. Polyaromatic
Hydrocarbons (PAH) concentrations were also recorded as low and generally below the limit of
detection (LOD) for the analytical tests although LODs for Acenaphthene, Acenaphthylene,
Dibenzo(ah)anthracene were slightly higher than the Canadian total exceedance level (TEL)
values. The same result was recorded for sediment samples collected within the intertidal area
(taken from Sandend Bay) demonstrating no unacceptable or significant levels of contamination
to be present (Volume 4 - Technical Appendix 7.2: Intertidal Survey Report).

6.8.2.51 As the physical processes assessment has shown that any dispersion of substances within the
water column or settlement on the seabed during construction would be localised and
temporary over a short-term, any contamination would remain localised to the construction
works. As the survey sampling and analysis shows that there is no significant level of
contamination present within the seabed in this localised area around the Development and
areas where construction will occur, the magnitude of impact on water quality is considered to
be low.

Sensitivity of the Receptor

6.8.2.52 Asidentified in Section 6.4.2, the water quality is currently considered to be ‘Good’ status within
the outer Moray Firth and the inner Moray Firth (including the Landfall Area). If contaminants
are present within a seabed (such as heavy metals or other toxins) and the seabed becomes
disturbed through construction work, most of these contaminants will be released into the
water column where they will become dispersed by currents and tidal movements. As the Moray
Firth supports sensitive species of fish (including priority marine features (PMFs) such as herring
(Clupea harengus), Atlantic salmon and sandeel species) and shellfish (such as scallops and
Nephrops), any contaminants released into the marine and intertidal environments could
potentially lead to mortality and/ or changes in populations (e.g. through poor recruitment). In
light of this the sensitivity of the water quality to contaminants is considered to be moderate.

Significance of the Effect

6.8.2.53 The overall effect upon water quality as a result of potential release of contaminated sediment
is considered to be minor and not significant in terms of EIA.
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6.8.3  Potential Operation and Maintenance Effects

Changes to Water Quality from Chemical Release

6.8.3.1 The potential impacts arising during operation and maintenance will be the same as during
construction, albeit at a reduced level due to lower levels of vessel and construction activity.
Operational and maintenance activities will continue to require an element of construction
works such as cable repairs or reburial and this will be undertaken by various types of vessels
(at a reduced level of trips and frequency to those participating in construction). The risk of
release or chemicals will remain the same and the embedded mitigation identified in Section
6.6.2 will remain relevant.

Magnitude of Impact

6.8.3.2 The magnitude of impact will be low, as identified in Sections 6.8.2.1 — 6.8.2.2.
Sensitivity of Receptors

6.8.3.3 The sensitivity of receptors will be moderate, as identified in Sections 6.8.2.3 — 6.2.8.5.
Significance of Effect

6.8.3.4 The overall effect will be minor and not significant in terms of EIA, as identified in Section 6.8.2.6.

Changes to Water Quality from Contaminated Sediments

6.8.3.5 The potential impacts arising during operation and maintenance will be the same as during
construction, albeit at a reduced level due to lower levels of vessel and construction activity.
Operational and maintenance activities will continue to require an element of construction
works such as cable repairs or reburial and this will be undertaken by various types of vessels
(at a reduced level of trips and frequency to those participating in construction). The risk of
release or contaminated sediments will remain the same and the embedded mitigation
identified in Section 6.6.2 will remain relevant.

Magnitude of Impact
6.8.3.6 The magnitude of impact will be low, as identified in Sections 6.8.2.7 — 6.8.2.8.
Sensitivity of Receptors
6.8.3.7 The sensitivity of receptors will be moderate, as identified in Section 6.8.2.9.
Significance of Effect
6.8.3.8 The overall effect will be minor and not significant in terms of EIA, as identified in Section

6.8.2.10.

Impacts to Designated Marine and Coastal Geomorphological Features (due to operation)

6.8.3.9 A list of all designated marine and coastal geomorphological features within the far field study
area is provided in Table 6.4.1.

6.8.3.10 As discussed previously there is potential for the Moray West Offshore Wind Farm foundations
(including WTGs and OSPs) to present a blockage to waves and currents, causing a reduction in
wave height and current speed that might extend to the various designated marine and coastal
geomorphological receptors identified in the Moray Firth. A persistent reduction in wave height
or current speed of sufficient magnitude at these locations could cause a change to the normal
form and function of the physical environment, both directly in terms of wave and current
activity, and indirectly in terms of sediment transport, morphological evolution, locally
generated SSC, and the strength or location of stratification front features. Such far field changes
have the potential to affect any of the designated marine and coastal geomorphological features
within the far field study area.

Physical Processes and Water Quality

53



54

Moray Offshore Windfarm (West) Limited
Environmental Impact Assessment Report

6.8.3.11

6.8.3.12

6.8.3.13

6.8.3.14

6.8.3.15

The Offshore Export Cable Corridor extends south from the Moray West Site, making landfall on
the southern coast of the Moray Firth (see Volume 3a - Figures 6.4.1 and 6.8.1). The Offshore
Export Cable Corridor transects the south eastern part of the Moray Firth pSPA, designated for
habitats provided to a range of bird species, and the western edge of the Southern Trench pMPA.
The presence of the cable and any cable protection in this offshore area has the potential to
change the form and function of the seabed locally.

The coastline in the Landfall Area is generally characterised as an exposed northwest facing
embayment. The beach is backed by a mixture of coastal defences, managed ground and mature
vegetated sandy dunes. The beach is constrained by rocky headlands and underpinned by a
bedrock platform. The Dalradian rock exposures of this coastline are designated as part of the
Cullen to Stake Ness Coast SSSI.

Cables would be buried beneath the seabed offshore to a depth of at least 1 m and potentially
up to 3 m depending on characteristics of the seabed. No cable protection will be used in
nearshore areas close to the Landfall Area.

There are several source/pathways via which morphological receptors could potentially be
impacted:

e Changes to the tidal or wave regimes affecting habitat conditions directly (including
stratification fronts) or the sedimentary environment indirectly due to the presence of WTG
and OSP foundations;

e The presence of cable protection leading to changes to sediment transport;
e Exposure of export cables leading to morphological change; and

e Coastal recession/instability, leading to exposure of cable infrastructure within the
intertidal part of the Landfall Area.

The various impact sources set out above are considered in turn, within the following section.
In the design envelope for the Development, the landward limit of the Landfall Area is defined
as the Mean High Water Spring (MHWS) mark, however, for completeness, this assessment also
considers the potential for impacts on the full extent of the intertidal area and includes any
associated beach hinterland or dunes that might be affected by changes to the intertidal area.
For the purposes of this assessment, the offshore limit of the Landfall Area is considered to be
several hundreds of metres offshore (i.e. including the extent of any HDD works and beyond the
‘depth of closure’, i.e. the water depth beyond which mobile sediments do not normally interact
with coastal beaches.

Magnitude of the Impact

6.8.3.16

The potential impact of WTG and OSP foundations has been assessed in relation to currents (in
paragraph 6.7.3.1 et seq.) and waves (in paragraph 6.7.3.9 et seq.). The resulting impact on
sediment transport has also been assessed (in paragraph 6.7.3.25 et seq.). The assessments
found that:

e Changes to current speed and direction would not be measurable outside of the local wake
from individual foundations. Any effects can only extend as far as one tidal excursion length
and so would be largely confined to the extent of the Moray West Site;

e Wave height could be reduced by up to 6 to 14 % (0.25 to 0.68 m) within the Moray West
Site, but only intermittently in other locations by some lesser amount due to wave recovery
(up to 3-4% in the offshore part of designated areas and less than 1 to 2% (less than 0.1 m)
in more distant or shallow coastal locations such as the Landfall Area. There would be no
measureable change to wave period or direction. Waves must pass through the Moray
West Site before interacting with the receptor for any impact to occur, which limits the
proportion of time that any effect could be experienced at a given receptor location. The
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change in wave height at designated sites would be small in both absolute and relative
terms and is not considered likely to change the local wave climate beyond the range of
natural variability;

Due to the small magnitude of effect on waves and no change to currents, it is concluded
that there will be no measurable change to the naturally occurring rates and directions of
sediment transport (including levels of SSC) naturally occurring in the identified designated
marine and coastal geomorphological feature sites. Therefore, there will also be no
consequential change to the naturally occurring seabed type or onward morphological
evolution of these sites; and

Due to the very small magnitude and intermittent effect on waves and no change to
currents, it is concluded that there will be no measurable change to the location, form or
function of stratification fronts and features offshore of Fraserburgh (which are a
designated feature of the Southern Trench pMPA). Potential impacts on designated and
non-designated stratification fronts in the Moray Firth are separately assessed in more
detail in paragraph Section 6.8.3.35 et seq.

6.8.3.17 The potential impact of cable protection measures (where used) was assessed previously in
paragraph 6.7.3.31. In summary, whilst any effects may persist for the duration of the
operational lifetime of the Development, the capacity of cable protection to cause blockage to
sediment transport is fundamentally limited and is unlikely to cause any measurable effect other
than very locally to the protection itself.

6.8.3.18

The potential impact of cable exposure leading to morphological change is summarised as
follows:

Following burial, the only way in which the cables could influence hydrodynamics and
seabed/ intertidal morphology during operation would be if they became exposed as a
consequence of natural morphological change (seabed level lowering to below the level of
initial burial for trenched cables). If, and where, HDD techniques are used (in limited parts
of the Landfall Area), the cable will be buried more than 5 m below the present day surface
and so will likely remain buried throughout the lifetime of the Development without
exposure;

An understanding of the likely temporal variability in seabed level elevation throughout the
lifetime of the Development is therefore required to inform the appropriate routing of
cables as well as determination of appropriate target burial depths;

The potential for future seabed variability in offshore parts of the Offshore Export Cable
Corridoris not presently known with certainty but is likely to be limited given the low energy
nature of the seabed bedforms and substrate types present;

The potential for future seabed variability in Sandend Bay (the largest embayment within
the Landfall Area) is assessed with consideration of the observed longer term morphological
behaviour which has historically taken place. Available information from Scotland’s
National Coastal Change Assessment (Scottish Government et al., 2017) suggests that at
Sandend Bay, little horizontal movement in the position of the MHWS contour has occurred
since the start of the 20th Century. The only exception to this general observation is in the
west of the bay, associated with historic migration of Scattery Burn across the beach. The
‘Future Look’ provided in Scotland’s National Coastal Change Assessment suggests that by
2050, the position of the MHWS will not have appreciably altered from present. The natural
processes controlling the historically low levels of morphological variability in the Landfall
Area described above will continue to act in the same way following installation of the
cables and irrespective of any temporary local disturbance caused;
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Information on morphological variability, both offshore and in the Landfall Area, will be
considered as part of the engineering assessment of cable burial depth, which will aim to
minimise the risk of exposure. Appropriate consideration will also need to be given to the
potential effects of climate change which is expected to lead to mean sea level rise;

If the export cables are buried at a sufficient depth below the base of the mobile seabed
material, the cables will have no potential to influence either hydrodynamics or seabed/
morphology;

Although highly unlikely to occur, in the event that a section of a cable does become
exposed through natural seabed or beach level change, it might then locally influence
coastal processes and morphology (causing local scour) at a scale proportional to the
diameter of the cable (order of a few tens of centimetres) and the length of the exposed
section; and

Where a cable does become exposed remedial action will be taken. Where sufficient
sediment is present the exposed cable section may be mechanically reburied. In the unlikely
scenario of cable exposure by significant beach erosion (which is possible but not expected),
re-burial in sediment might not be possible and the exposed cable would need either a new
rock-cut trench or armouring. This would be achieved using similar methods to that used
for the initial installation, with similar potential impacts. Shorter sections of cable exposed
by natural local erosion (e.g. during a storm event) may also become reburied through
natural processes.

6.8.3.19 The potential impact of coastal recession, leading to exposure of cable infrastructure in the
Landfall Area is summarised as follows:

The cable transition pits and landward HDD exit pits will be located onshore of the intertidal
area (above MHWS) and, given the relatively high stability of the coastline within the
Landfall Area, are unlikely to be affected by coastline recession during the lifetime of the
Development;

Following consent, a separate cable landfall assessment will be undertaken to inform
engineering design. This will take into consideration factors including land elevation, soil
conditions and the latest available information regarding any future management policy at
the exact location of the landfall.

Due consideration will also be given to the potential influence of natural rates of recession
and climate change (especially sea level rise) on coastal morphology; and

If, and where, a cable does become exposed, the potential impact is described above in
paragraph 6.8.3.17.

6.8.3.20 The two activity types are separately assessed below for magnitude.

6.8.3.21 If localised new rock-cutting or armouring to re-bury exposed cables was required in the event
of significant beach erosion, this would result in a noticeable, localised change for the remaining
duration of the Development that is largely restricted to the near field of the activity. The
magnitude of this impact is therefore assessed to be moderate.

6.8.3.22

The magnitude of the other potential impacts described above (changes in sediment processes,
tidal and wave regimes) are not discernable from background conditions. The magnitude of
these impacts is therefore assessed to be negligible.

Sensitivity of the Receptor

6.8.3.23 The two activity types are separately assessed below for sensitivity.

6.8.3.24 Localised new rock-cutting or armouring to re-bury exposed cables in the event of significant
beach erosion will only affect areas of rock (the receptors) that are normally covered by
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sediment and therefore are not designated features of the SSSI. These receptors have a high
capacity to accommodate these localised impacts. The sensitivity of these receptors is therefore
found to be low.

6.8.3.25 With respect to other impact types (changes in sediment processes, tidal and wave regimes),
the receptors have the capacity to accommodate the very small magnitude of the assessed
changes but are designated features of national importance and so the sensitivity of the
receptors is therefore found to be moderate.

Significance of the Effect
6.8.3.26 The two activity types are separately assessed below for significance of effect.

6.8.3.27 The magnitude of the impact on the SSSI due to exposure and reburial of the cable has been
assessed as moderate and the sensitivity of the receptor assessed as low. The significance of
the effect is minor, which is not significant in EIA terms.

6.8.3.28 The magnitude of the impact on designated sites associated with changes in sediment and
coastal processes, tidal and wave regimes was assessed as negligible, with the maximum
sensitivity of the receptor being moderate. Therefore, the significance of the effect on
designated marine and coastal geomorphological features during the operation phase of the
Development is minor, which is not significant in EIA terms.

Impacts to Recreational Surfing Venues (due to operation)

6.8.3.29 A list of named surfing venues located within the far field study area is provided in Table 6.4.2
and their general distribution is shown in Volume 3a - Figure 6.4.4.

6.8.3.30 The nature of potential impacts on waves is described in paragraph 6.7.3.9 et seq. Potential
impacts on water quality are assessed separately.

Magnitude of the Impact

6.8.3.31 The magnitude of potential impacts on waves is described in paragraph 6.7.3.15 et seq. In
summary:

e Wave height could be reduced by up to 0.25 to 0.68 m locally within the Moray West Site,
but only in the order of centimetres (less than 0.1 m) in comparison to a wave height in the
order of several metres, i.e. only a small (not measurable) absolute and relative difference,
at the locations of the (more distant) recreational surfing venues;

e There would be no measureable change to wave period or direction;

e Waves must pass through the Moray West Site before interacting with the receptor for any
impact to occur, which further limits the proportion of time that any effect could be
experienced at a given receptor location; and

e The change in wave height at recreational surfing venues would be small in both absolute
and relative terms and is not considered likely to change the local wave climate beyond the
range of natural variability.

6.8.3.32 The magnitude of the potential impacts described above are not discernible from background
conditions. The magnitude of the impact is therefore assessed to be negligible.

Sensitivity of the Receptor

6.8.3.33 The receptor has a moderate to high capacity to accommodate the proposed form of change
and is not designated but is of regional level importance. The sensitivity of the receptors is
therefore found to be moderate.
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Significance of the Effect

6.8.3.34

The magnitude of the impact has been assessed as negligible, with the maximum sensitivity of
the receptor being moderate. Therefore, the significance of effects on recreational surfing
venues during the operation phase of the Development is negligible, which is not significant in
EIA terms.

Impacts to Stratification Fronts (due to operation)

6.8.3.35

6.8.3.36

6.8.3.37

6.8.3.38

6.8.3.39

Stratification is a naturally occurring seasonal hydrodynamic feature related to the distribution
of sea water temperature and salinity, which influences the availability of nutrients, and the
distribution and growth rates of pelagic flora and fauna.

Stratification fronts are weakly and seasonally present in the northern part of the outer Moray
Firth (in association with stronger current speeds from the Pentland Firth) and offshore of
Fraserburgh (associated with stronger offshore currents around this headland). The latter
feature is designated as part of the Southern Trench pMPA, which is also assessed in terms of
other relevant features in paragraph 6.8.3.9 et seq.

The tendency for stratification to develop is balanced against the ambient rate of turbulent
mixing across the density gradient. Turbulence is developed at the seabed by friction with
currents and at the water surface by friction with winds (and any wave breaking). As a result,
stratification is more likely to develop in relatively deeper water areas, but may also occur in
shallower areas with sufficiently low current speeds and exposure to winds and waves.

Stratification (as described above) is a horizontally orientated feature, characterised by vertical
gradients in temperature, salinity and/or density. Fronts are vertically orientated features that
develop at the transition between areas of stratified and non-stratified water. Fronts are also
associated with (typically relatively enhanced) local patterns of nutrient distribution and
ecosystem development. Fronts are relatively widespread features within the North Sea and (at
certain times during the year) may extend for a distance of several hundred kilometres (e.g. Hill
et al.,, 1993; 2005). The strength of a vertical front is also defined by the strength of the
(horizontal) gradients in density (temperature and salinity). The position and strength of the
vertical front may vary on timescales of weeks to months, and from year to year, due to
differences in the factors controlling stratification, including: the rates of warming and fresh
water input; the speed of tidal currents (neap vs spring); the short term wind and wave climate;
and the balance of these factors in conjunction with the local water depth. The position of the
vertical front is also variable on shorter timescales of hours to days as the water body containing
the feature is advected back and forth by local (ebb and flood) currents.

As currents move water past the individual offshore wind farm foundations, a turbulent wake is
formed. Within the turbulent wake, vertical mixing can be enhanced above ambient levels,
which could potentially contribute to a local reduction in the strength of vertical stratification.
This section considers the potential for foundations within the Moray West Site to influence
regional-scale patterns of stratification and any resulting change in the location of fronts.

Magnitude of the Impact

6.8.3.40

6.8.3.41

A more detailed assessment of the potential for impacts to stratification and front is provided
in Technical Appendix 6.3 (Volume 4): Physical Processes Impact Assessment. Based on the
available evidence, weak vertical stratification (and so also the presence of any fronts) is
expected to occur in or near to the Moray West Site at less than 40 days per year on average.
When stratification is present, it is possible that foundations in the Moray West Site may cause
some minor decrease in the strength of water column stratification within the array area.

Only a small proportion of water passing through the array area will actually interact with
individual foundations, causing only partial and localised mixing of any stratification. Numerous
repeat passes through the array area would be needed for an initially stratified body of water to
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become mixed; however, this is unlikely to happen due to displacement of the water body out
of the array area over shorter time periods by residual tidal currents. It is therefore unlikely that
water which is stratified entering the Moray West Site will become fully mixed.

6.8.3.42 Regional scale patterns of stratification in the Moray Firth and wider North Sea will be
unaffected and will continue to be subject to natural processes and variability. The location and
physical characteristics of fronts in the Moray Firth are therefore unlikely to be measurably
affected and will remain within the range of natural variability.

6.8.3.43 The magnitude of the impact is therefore assessed to be negligible.
Sensitivity of the Receptor

6.8.3.44 Stratification and stratification fronts in the Moray Firth have a moderate to high capacity to
accommodate the proposed form of change, some of which (in the Southern Trench pMPA) are
designated features, and are therefore considered to be of district to regional level importance.
The receptor is therefore considered to have a moderate sensitivity to potential impacts of the
Moray West Offshore Wind Farm during the operational phase.

Significance of the Effect

6.8.3.45 The magnitude of the impact has been assessed as negligible, with the maximum sensitivity of
the receptor being moderate. Therefore, the significance of effects on stratification fronts during
the operation phase of the Development is negligible, which is not significant in EIA terms.

Impacts to Smith Bank (due to operation)

6.8.3.46 Potential impacts to Smith Bank during the operation stage relate to:

e Changes to the tidal and wave regimes and consequential changes to patterns of sediment
transport (the nature of this potential impact is described in paragraph 6.7.3.25 et seq.);

e Changes due to scour of seabed sediments (the nature of this potential impact is described
in paragraph 6.7.3.34 et seq.); and

e Changes due to the presence of foundations, foundation scour protection and cable
protection (for inter-array, interconnector and export cables).

6.8.3.47 Smith Bank is not directly sensitive to any changes resulting from the above impacts, but the
form and function of the seabed could be modified on a local basis, either continuously or
intermittently throughout the operational lifetime of the Development.

6.8.3.48 Smith Bank is not designated for protection with respect to any of its physical features.
Magnitude of the Impact

6.8.3.49 The magnitude of potential impacts to Smith Bank during the operation stage are described in
the following sections and paragraphs:

e Changes to the tidal and wave regimes and consequential changes to patterns of sediment
transport (paragraph 6.7.3.28 et seq.);

e Changes due to scour of seabed sediments (paragraph 6.7.3.39 et seq.); and
e Changes due to the presence of foundations, scour protection and cable protection.
6.8.3.50 In summary, the range of potential impacts could cause:

e Negligible change to current speeds and minor changes to wave heights (but not wave
period or direction) on the Smith Bank will result in little or no measurable change to the
rate and direction of sediment transport. The magnitude of this impact is therefore found
to be negligible;
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o |t is likely that scour pits will form in the seabed around the base of the foundations. The
equilibrium dimensions of the scour pits has been estimated and reported. The actual
dimensions of the scour pits may be limited in some locations by the limited depth of mobile
sediment present. The scour pit will form a local depression with relatively steep slopes but
does not necessarily imply a change in seabed type. The engineering risk presented by scour
may be mitigated by the application of scour protection, which will largely prevent scour
from forming. The magnitude of this impact is therefore found to be low; and

e The presence of foundations, scour protection and cable protection will change the form
and function of the seabed locally within their footprint for the operational lifetime of the
Development. As described in Table 6.6.1, the greatest seabed area that can be impacted
by foundations is 496,509 m?, the greatest seabed area that can be impacted by inter-array
and interconnector cable protection is 43,500 m?. The greatest total seabed area that can
be impacted by this infrastructure is therefore 931,509 m?, which is approximately 0.3% of
the Moray West Site area (225 km?2). The magnitude of this impact is therefore found to be
low.

Sensitivity of the Receptor

6.8.3.51 Smith Bank has a high capacity to accommodate the proposed form of change and is not

designated for protection with respect to any of its physical features. The sensitivity of the
receptor is therefore found to be negligible.

Significance of the Effect

6.8.3.52 The magnitude of the impacts described above has been assessed as either negligible or low,

6.8.4
6.8.4.1

6.8.4.2

with the maximum sensitivity of the receptor being negligible. Therefore, the significance of
effects on Smith Bank during the operation phase of the Development is negligible, which is not
significant in EIA terms.

Potential Decommissioning Effects

The scope of decommissioning would comprise:
e Dismantling and removing the WTGs;

e Removal of WTGs and OSP foundations and substructures, with piled foundations removed
just below the seabed; and

e Disconnecting inter-array and OSP interconnector cables —buried cables will be left in place.
Any exposed sections of cable (e.g. following foundation / substructure removal) will be
examined to determine whether they require removal or can be re-buried.

The turbines would be dismantled and removed from the site in a manner similar to that of their
installation. The decommissioning phase may involve fewer activity types and discrete
operations than the construction phase as elements of infrastructure such as piled foundations
and electrical connections may be left in place. The approach to decommissioning will be
reviewed in a Decommissioning Programme which will be prepared for the Development prior
to decommissioning, in line with the requirements of the Energy Act 2004.

Changes to Water Quality from Chemical Release

6.8.4.3

The potential impacts arising during decommissioning are considered to be the same as during
construction as a worst case scenario, albeit at a reduced level due to lower levels of vessel and
construction activity. Decommissioning activities will require an element of construction works
to remove structures above seabed and this will be undertaken by various types of vessels (at a
reduced level of trips to those participating in construction and during a more condensed
timeframe). The risk of release or chemicals will remain the same and the embedded mitigation
identified in Section 6.6.2 will remain relevant.
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Magnitude of Impact
6.8.4.4 The magnitude of impact will be low, as identified in Sections 6.8.2.1 — 6.8.2.2.
Sensitivity of Receptors
6.8.4.5 The sensitivity of receptors will be moderate, as identified in Sections 6.8.2.3 — 6.2.8.5.
Significance of Effect
6.8.4.6 The overall effect will be minor and not significant in terms of EIA, as identified in Section

6.8.2.27.

Changes to Water Quality from Contaminated Sediments

6.8.4.7 The potential impacts arising during decommissioning are considered to be the same as during
construction, albeit at a reduced level due to lower levels of vessel and construction activity.
Decommissioning activities will continue to require an element of construction works to remove
structures above seabed and this will be undertaken by various types of vessels (at a reduced
level of trips to those participating in construction and during a more condensed timeframe).
The risk of release or contaminated sediments will remain the same and the embedded
mitigation identified in Section 6.6.2 will remain relevant.

Magnitude of Impact

6.8.4.8 The magnitude of impact will be low, as identified in Sections 6.8.2.7 — 6.8.2.8.
Sensitivity of Receptors

6.8.4.9 The sensitivity of receptors will be moderate, as identified in Section 6.8.2.9.
Significance of Effect

6.8.4.10 The overall effect will be minor and not significant in terms of EIA, as identified in Section
6.8.2.31.

Impacts to Designated Marine and Coastal Geomorphological Features (due to decommissioning
activities)

6.8.4.11 Decommissioning activities are only considered likely to impact designated marine features
within one tidal excursion of the Offshore Export Cable Corridor, which includes only a small
part of the Moray Firth pSPA and the Southern Trench pMPA (as shown in Volume 3a - Figure
6.4.4). The planned activities offshore have the potential to affect the form and function of the
seabed, only in these areas, by sediment disturbance. Other designated marine and coastal
geomorphological features listed in Table 6.4.1 are too distant from the locations of foundation
and cable installation activities in the Moray West Site and Offshore Export Cable Corridor to be
potentially affected by any direct or indirect impacts on SSC, sediment deposition or disturbance
of the seabed.

6.8.4.12 The maximum adverse scenario in terms of the potential for impacts to marine and coastal
feature receptors would be the removal of cables and / or cable protection, and the removal of
cables and associated infrastructure in the Landfall Area. The removal of cables and
infrastructure would cause very short-term morphological changes although these would be
localised in nature and no greater in magnitude than for the construction phase.

Magnitude of the Impact

6.8.4.13 Should the cable system require removal at the end of its operational life, it will be removed
through the same soils and sediments affected during installation. This process could result in
short-term elevations in SSC and localised changes in seabed level (i.e. within the near-field). It
is anticipated that the working areas for removal will also be restricted to the area used for
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installation; accordingly, any impacts would be no greater in magnitude than for the
construction phase. Further information is provided in relation to the similar construction phase
activity assessment (paragraph 6.7.2.1 et seq.).

6.8.4.14 If the cables are left in the seabed at the end of the Development lifespan, impacts will be the
same as those described previously for the operation phase. Further information is provided in
the operation phase assessment (paragraph 6.8.3.9 et seq.).

6.8.4.15 The magnitude of impact to the coast is predicted to be low. This assessment is based on the
fact that any changes would be temporary and restricted to the near-field.

Sensitivity of the Receptor

6.8.4.16 The receptors have the capacity to accommodate the small magnitude of the assessed change
but are designated features of national importance and so the sensitivity of the receptors is
therefore considered to be moderate.

Significance of the Effect

6.8.4.17 The magnitude of the impact has been assessed as low, with the maximum sensitivity of the
receptor being moderate. Therefore, the significance of effects on designated marine and
coastal geomorphological features during the decommissioning phase is minor, which is not
significant in EIA terms.

Impacts to Smith Bank (due to decommissioning activities)

6.8.4.18 Potential impacts to Smith Bank during the decommissioning stage relate to:

e Deposition of disturbed sediments to the seabed due to seabed disturbance by dredging or
similar as part of foundation decommissioning (the nature of this potential impact is
described in relation to the similar construction activity in paragraph 6.7.2.1 et seq.);

e Direct disturbance of the seabed and deposition of disturbed sediments to the seabed due
to cable decommissioning within the Moray West Site and parts of the Offshore Export
Cable Corridor on Smith Bank (the nature of this potential impact is described in relation to
the similar construction activity in paragraph 6.7.2.1 et seq.); and

e Indentations left on the seabed by jack-up vessels and large anchors (the nature of this
potential impact is described in relation to the similar construction activity in paragraph
6.7.2.11 et seq.).

6.8.4.19 Smith Bank is not directly sensitive to any changes resulting from the above impacts, but the
form and function of the seabed could be modified on a local, short-term basis.

6.8.4.20 Smith Bank is not presently designated for protection with respect to any of its physical features.
It is assumed that this will continue to be the case until the time of decommissioning.

Magnitude of the Impact

6.8.4.21 The magnitude of the potential impacts were assessed to be low in relation to similar
construction activities in paragraph 6.8.2.38. Given that decommissioning activities will require
either a similar or lesser duration and intensity of these activity types (depending on the agreed
Decommissioning Plan), the magnitude of the impact will also be similar or less than that
previously assessed.

Sensitivity of the Receptor

6.8.4.22 Smith Bank has a high capacity to accommodate the proposed form of change and is not
designated for protection with respect to any of its physical features. The sensitivity of the
receptor is therefore found to be negligible.
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Significance of the Effect

6.8.4.23 The magnitude of the impacts has been assessed as negligible to low, with the maximum
sensitivity of the receptor being negligible. Therefore, the significance of effects on Smith Bank

during the decommissioning phase of the Development is negligible, which is not significant in
EIA terms.

6.8.5 Summary of Development Specific Effects

6.8.5.1 Table 6.8.1 below summarises the results of the assessment of effects associated with the
Development.

Physical Processes and Water Quality

63



64

Moray Offshore Windfarm (West) Limited
Environmental Impact Assessment Report

Table 6.8.1: Summary of Development Specific Effects

. Impact Sensitivity of . Mitigation (in addition Residual
Potential Impacts Receptor k Effect Significance .
: P P Magnitude Receptor gniti to embedded measures) | Significance
Construction
Increases in SSC and deposition
of disturbed sediments to the N/A
. (Pathway not
seabed due to dredging for receptor) N/A N/A (marine processes receptors | None N/A
seabed preparation prior to insensitive to change)
foundation installation.
Increases in SSC and deposition
of disturbed sediments to the N/A
(Pathway not .

seabed due to the release of receptor) N/A N/A (marine processes receptors None N/A
drill arisings during foundation P insensitive to change)
installation.
Increases in SSC and deposition

. . N/A
of disturbed sedlmeth to the' (Pathway not N/A N/A
seabed due to cable installation receptor) (marine processes receptors | None N/A
within the Moray West Site and P insensitive to change)
Offshore Export Cable Corridor.
Indentations left on the seabed N/A

A (Pathway not )
by jack-up vessels and large receptor) N/A N/A (marine processes receptors | None N/A
anchors. insensitive to change)
Impacts to designated marine Designated marine
features (due to construction & Low Moderate Minor None N/A
g features

activities).
Impacts to designated coastal Designated coastal
geomorphological features (due | geomorphological Negligible Moderate Negligible None N/A

to construction activities).

features
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Table 6.8.1: Summary of Development Specific Effects

Impact Sensitivity of Effect Significance Mitigation (in addition Residual

Potential | t R t Rk .
otentialImpacts eceptor Magnitude Receptor to embedded measures) | Significance

Impacts to recreational surfing .
Recreational

venues (due to construction . Low Moderate Minor None N/A
surfing venues

activities).
I ith Bank

mpacts t.o Smit . .a.n (due to Smith Bank Low Negligible Negligible None N/A
construction activities).

h lity fi
¢ anges to water quality from Water quality Low Moderate Minor None N/A
chemical releases.
Change.f, to water guallty from Water quality Low Moderate Minor None N/A
contaminated sediments.
Operation and Maintenance

N/A

(Pathway not

Changes to the tidal regime.
receptor)

N/A N/A (marine processes receptors | None N/A
insensitive to change)

N/A

Changes to the wave regime. iii?;v;r\; not N/A N/A (marine processes receptors | None N/A
insensitive to change)

Changes to sediment transport N/A

(Pathway not

and sediment transport receptor) N/A N/A .(marin.e.processes receptors | None N/A
pathways. insensitive to change)

Path t N/A
Scour of seabed sediments. (Pathway no N/A N/A (marine processes receptors | None N/A

receptor) . o
insensitive to change)
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Table 6.8.1: Summary of Development Specific Effects

features (due to
decommissioning activities).

geomorphological
features

. Impact Sensitivity of . Mitigation (in addition Residual
Potential Impacts Receptor k Effect Significance .
: P P Magnitude Receptor gniti to embedded measures) | Significance
. . Designated marine
Impacts to designated marine and coastal
and coastal geomorphological . Moderate Low Minor None N/A
. geomorphological
features (due to operation).
features
| ional surfi R ional
jactto recreatlona_ Surting ecreatlona Negligible Moderate Negligible None N/A
venues (due to operation). surfing venues
Impacts to stratification fronts T . -
f f Negligibl L Negligibl N N

I8 o operation). Stratification fronts egligible ow egligible one /A
Impact§ to Smith Bank (due to Smith Bank Negligible or Negligible Negligible None N/A
operation). Low
Ch t t lity f

anges g arer quatity trom Water quality Low Moderate Minor None N/A
chemical releases.
Change.s iy water guallty from Water quality Low Moderate Minor None N/A
contaminated sediments.
Decommissioning
Increases in SSC and deposition
of disturbed sediment to the N/A

N (Pathway not
seabed within the Moray West N/A N/A (marine processes receptors None N/A
. receptor)

Site and Offshore Export Cable insensitive to change)
Corridor.
Impacts to designated marine Designated marine
and coastal geomorphological and coastal Low Moderate Minor None N/A
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Table 6.8.1: Summary of Development Specific Effects

. Impact Sensitivity of . Mitigation (in addition Residual

Potential | t R t . Effect Signifi P

otentialImpacts eceptor Magnitude Receptor ect Slgniticance to embedded measures) | Significance
Impacts t.o .Sml.th Ban'k .@ue to Smith Bank Negligible to Negligible Negligible None N/A
decommissioning activities). Low

h lity fi
¢ anges to water quality from Water quality Low Moderate Minor None N/A
chemical releases.

h lity fi
¢ ange.s to water gua ity from Water quality Low Moderate Minor None N/A
contaminated sediments.
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6.9 Assessment of Cumulative Effects

6.9.1.1

The approach to Cumulative Impact Assessment (CIA) is described in Volume 2, Chapter 5: EIA
Methodology.

6.9.2  Projects Requiring Consideration with Respect to Cumulative Effects

6.9.2.1

6.9.2.2

The other activities or developments that could have cumulative effects on physical processes
and water quality are considered to be limited. In addition, impacts upon physical processes will
be localised and there is little likelihood of interaction of impact. Therefore, cumulative impacts
considered here are with regard to loss of habitat and disturbance and are considered as
additive impacts within the wider Moray Firth region in the vicinity of the Development.

The projects selected as relevant to the assessment of impacts to physical processes and water
quality are based upon an initial CIA screening exercise, consulted upon with MS-LOT and SNH
(Moray West (2017b). Each project, plan or activity has been considered and scoped in on the
basis of effect—receptor pathway, data confidence and the temporal and spatial scales involved.
In particular, projects are included that are within one tidal excursion distance, or that are
reasonably likely to overlap spatially in terms of effect on waves. The specific projects scoped
into this CIA are presented in Table 6.9.1.

Table 6.9.1: Projects for Cumulative Assessment

Data confidence

Development
Type

Project

Status

Location

assessment/ Phase

Offshore Wind
Farm

Moray East
(formerly Telford,
Stevenson and
MacColl wind
farms)

Consent authorised

7.1 km from the
Moray West Site

High - Third party project
details published in the
public domain and
confirmed as being
‘accurate’

Offshore Wind

Beatrice Offshore

Under construction

0 km from the

High - Third party project

of the Beatrice Qil
Field and
Demonstrator
Turbines

Moray West Site
(boundary shared)

Farm Wind Farm Moray West Site details published in the
(boundary shared) public domain and
confirmed as being
‘accurate’
Oil and gas Decommissioning | Scoping 0 km from the Production Ceased

The decommissioning
EIA is currently
underway.

Plugging of the wells has
already commenced.
Decommissioning of the
main structures (four
platforms, pipelines and
demonstrator turbines)
is expected to occur
between 2024 and 2027.

6.9.3 Cumulative Pathway Changes and Effects during Construction

6.9.3.1

68

Construction of the Moray East (Telford, Stevenson and MacColl) Offshore Wind Farm is due to
commence in 2019 for completion in 2021. The Beatrice Offshore Wind Farm, which began
construction in 2017, is expected to become fully operational in 2019. Decommissioning of the
Beatrice Qil Field is expected to occur between 2024 and 2027 (Repsol Sinopec, 2017).
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Given that the construction of the Moray West Offshore Wind Farm is not planned to commence
until 2022, spanning 36 months and ending in 2024, there will be no temporal overlap of the
construction phases of these projects. Given the highly spatially localised nature of predicted
pathway changes and potential impacts on physical processes receptors, and lack of temporal
overlap there is no requirement to consider potential cumulative pathway changes or impacts
on physical processes receptors associated with construction activities for any of these projects.
Similarly, in the absence of any likelihood of overlapping decommissioning activity, cumulative
decommissioning effects are not considered further.

It is not considered that there will be any cumulative effects in relation to water quality as the
potential for changes to water quality are identified as being localised in nature, temporary and
short term and none of the identified projects will physically overlap with the Development.
Cumulative water quality effects did not require assessment for Moray East or the Beatrice
Offshore Wind Farm and are not therefore not assessed for the Development.

6.9.4 Cumulative Physical Processes Pathway Changes during Operation

Changes to the Tidal Regime

6.9.4.1

The nature of potential changes to the tidal regime is described in paragraph 6.7.3.1 et seq.

Magnitude of the Change

6.9.4.2

6.9.4.3

6.9.4.4

6.9.4.5

The magnitude of potential changes to the tidal regime due to the presence of the Moray West
Offshore Wind Farm alone is described in paragraph 6.7.3.3 et seq.

To quantify the likely magnitude and extent of interaction between the tidal regime and the
operational Moray West, Moray East and Beatrice Offshore Wind Farms, the same numerical
tidal model (described in Technical Appendix 6.2 (Volume 4): Physical Processes Numerical
Modelling) was used to simulate representative seastate conditions for both baseline and the
cumulative ‘with Development’ scenario.

The potential cumulative impact of the Moray West, Moray East and Beatrice Offshore Wind
Farms on tidal currents during a representative mean spring tidal cycle is shown in Volume 3a -
Figure 6.9.1. Results for neap tidal range conditions are proportionally smaller (around half) than
that reported here for spring tides. The results show that:

e The maximum magnitude of effect on tidal water levels in any location and at any time
during a typical spring-neap tidal cycle is less than 0.001 m;

e The maximum magnitude of effect on tidal current speed in any location and at any time
during a typical spring-neap tidal cycle is less than 0.02 m/s (in the Moray East Site) and less
than 0.01 m/s in the Moray West Site;

e No consistent measureable effect on tidal current direction is expected in any location and
at any time during a typical spring-neap tidal cycle; and

e Given the similarity in processes, a similar (low) order of effect on non-tidal (surge) water
levels and current speeds and directions is inferred.

As stated in Table 6.5.1, changes to the tidal regime represent a potential impact pathway,
rather than a physical processes receptor. Accordingly, no conclusion of impact significance is
provided.

Changes to the Wave Regime

6.9.4.6

The nature of potential changes to the wave regime is described in paragraph 6.7.3.9 et seq.
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Magnitude of the Change

6.9.4.7

6.9.4.8

6.9.4.9

The magnitude of potential changes to the wave regime due to the presence of the Moray West
Offshore Wind Farm alone is described in paragraph 6.7.3.9 et seq.

To quantify the likely magnitude and extent of interaction between the wave regime and the
operational Moray West, Moray East and Beatrice Offshore Wind Farms, the same numerical
wave model (described in Technical Appendix 6.2 (Volume 4): Physical Processes Numerical
Modelling) was used to simulate representative sea state conditions for both baseline and the
cumulative ‘with Development’ scenario.

The potential cumulative effect of the Moray West, Moray East and Beatrice Offshore Wind
Farms on significant wave height during a 1:1, 1:10 and 1:50 year return period sea state is
shown in Volume 3a - Figure 6.9.2, Figure 6.9,3 and Figure 6.9.4, respectively. The results of the
modelling show that:

e The maximum local reduction in wave height within the three site boundaries would vary
between 0.35 and 0.85 m, or 7 to 12% of the local baseline wave height, depending on the
wave direction and return period (based on the 8 directions and 3 return periods tested). It
should be noted that the largest proportional reduction is not necessarily associated with
the largest absolute reduction in wave height. The greatest absolute effects would be on
the largest waves that also pass through the long axis of the three Sites (i.e. from 45 and 90
°N). The highest proportional effects would be on largest waves from the southwest and
west (215 and 270 °N) while the smallest proportional effects would be on waves from the
southeast (125 °N);

e The area of maximum effect on wave height in every case would be relatively small (length
scale of order 1 km?) and would be located where waves have transitioned through the
greatest width of the three Sites in that orientation;

e The effect would gradually develop from no effect at the upwind edge of the three Sites to
the maximum value in proportion to the distance travelled through the Site, i.e. 50% of the
Site area will experience less than 50% of the maximum level of effect, and 25%, less than
25% of the maximum effect, etc;

e Behind the Moray West Site, any near-field reduction in wave height would recover towards
ambient values at a non-linear rate (i.e. recovering quickly over small distances but smaller
magnitude effects can persist over greater distances). These residual effects would extend
in the direction of wave travel (with some lateral spreading);

e The maximum local reduction in wave height at any of the adjacent coastlines within the
Moray Firth (including the various designated coastlines and surfing venues in the area)
would be in the order of centimetres (less than 0.1 m) in comparison to a wave height in
the order of several metres, i.e. only a small (not measurable) absolute and relative
difference. Only a limited area of coastline downwind of the Moray West Site would be
affected at all at any one time. The time that waves might come from any particular
direction (and therefore the area of coastline potentially affected) is limited (details in
Technical Appendix 6.1 (Volume 4): Physical Processes Baseline);

e The maximum local effect on wave period in all cases considered would be less than one
second. The spatial pattern of the effect is not well defined, would recover with distance
from the Moray West Site, and the small magnitude of the effect would not be measurable
in practice; and

e There would be no measurable effect on instantaneous wave direction in the near- or far-
field.
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6.9.4.10 As stated in Table 6.5.1, changes to the wave regime represent a potential impact pathway,
rather than a physical processes receptor. Accordingly, no conclusion of impact significance is
provided.

Changes to Sediment Transport and Sediment Transport Pathways

6.9.4.11 The nature of potential changes to the tidal regime is described in paragraph 6.7.3.1 et seq. The
nature of potential changes to the wave regime is described in paragraph 6.7.3.25 et seq.

Magnitude of the Change

6.9.4.12 The magnitude of cumulative effects on the tidal regime is described in paragraph 6.9.4.2 et seq.
The magnitude of cumulative effects on the wave regime is described in paragraph 6.9.4.7 et
seq. In term of consequential effects on sediment transport, the magnitudes of cumulative effect
on the tidal and wave regimes are effectively the same those previously reported for the Moray
West Offshore Wind Farm alone.

6.9.4.13 The resulting magnitude of cumulative effect on sediment transport and sediment transport
pathways is therefore the same as previously reported for the Moray West Offshore Wind Farm
alone (paragraph 6.7.3.28 et seq.).

6.9.4.14 As stated in Table 6.5.1, changes to the sediment transport represent a potential impact
pathway, rather than a physical processes receptor. Accordingly, no conclusion of impact
significance is provided.

6.9.5 Cumulative Impacts on Physical Processes Receptors and Water Quality

Impacts on Water Quality from Chemical Release

Magnitude of the Impact

6.9.5.1 There is potential for the accidental release of pollutants from vessels involved in maintenance
activities for both BOWL and Moray East offshore wind farms, and vessels involved in the
decommissioning of the Beatrice Qil Field. There is also potential for localised leakages of fluids
and lubricants used in the WTGS and OSPs and accidental spills or chemical releases associated
with decommissioning activities at the Beatrice Oil Field. However, these projects will all have
appropriate measures in place (such as Marine Pollution Contingency Plans) to manage the use
of chemicals and other potentially polluting substances and mitigate the risk of an accidental
pollution release. The adjacent wind farms will also utilise bunding within offshore installations
and so risk of accidental release is likely to be a result of operational and maintenance vessels
only. It is extremely unlikely that there would be multiple spills resulting from operation and
maintenance activities from Moray West and adjacent projects that would result in cumulative
effects given the proposed control measures that will be implemented.

6.9.5.2 Provided published guidelines and best working practices are adhered to, the likelihood of
accidental spills are extremely low and, in the event of a spill, the volumes of potential
contaminants released would be small and rapidly dispersed thus minimising the likelihood of
cumulative effects. The magnitude of any impact is considered to be low.

Sensitivity of the Receptor
6.9.5.3 Sensitivity of the receptors will be moderate as identified in 6.8.2.3-6.2.8.5.
Significance of the Effect

6.9.5.4 The magnitude of the impact has been assessed as low, with the maximum sensitivity of the
receptor being moderate. Therefore, the significance of the effect of accidental chemical release
on water quality is minor, which is not significant in EIA terms.
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Changes to Water Quality from Contaminated Sediments

Magnitude of the Impact

6.9.5.5 Although there is potential for disturbance of contaminated sediment as a result of activities
associated with decommissioning of the Beatrice Qil Field, there is very limited potential for
sediment disturbance during operation of the Moray West Offshore Wind Farm, or the BOWL
and Moray East offshore wind farms. As noted above, all projects will be required to implement
specific measures to minimise the risk of an accidental release of contaminated sediment. The
potential magnitude of any impact will therefore be low.

Sensitivity of the Receptor
6.9.5.6 Sensitivity of the receptors will be moderate as identified in 6.8.2.3-6.2.8.5.
Significance of the Effect

6.9.5.7 The magnitude of the impact has been assessed as low, with the maximum sensitivity of the
receptor being moderate. Therefore, the significance of the effect of accidental chemical release
on water quality is minor, which is not significant in EIA terms.

Impacts to Designhated Marine and Coastal Geomorphological Features (due to operation)

6.9.5.8 The nature of potential impacts to designated marine and coastal geomorphological features is
described in paragraph 6.8.3.9 et seq.

Magnitude of the Impact

6.9.5.9 The magnitude of cumulative effects on the tidal regime is described in paragraph 6.9.4.2 et seq.
The magnitude of cumulative effects on the wave regime is described in paragraph 6.9.4.7 et
seq. The resulting magnitude of cumulative effect on sediment transport is described in
paragraph 6.9.4.12 et seq.

6.9.5.10 The overall magnitude of the impact on marine and coastal geomorphological features has
therefore been assessed as negligible.

Sensitivity of the Receptor

6.9.5.11 The receptors have the capacity to accommodate the very small magnitude of the assessed
change but are designated features of national importance and so the sensitivity of the
receptors is therefore found to be moderate.

Significance of the Effect

6.9.5.12 The magnitude of the impact has been assessed as negligible, with the maximum sensitivity of
the receptor being moderate. Therefore, the significance of effects on designated marine and
coastal geomorphological features during the operation phase of the Development is negligible,
which is not significant in EIA terms.

Impacts to Recreational Surfing Venues (due to operation)

6.9.5.13 The nature of potential impacts to waves at recreational surfing venues is described in paragraph
6.7.3.9 et seq.

Magnitude of the Impact

6.9.5.14 The magnitude of potential cumulative impacts on waves is described in paragraph 6.9.4.7 et
seqg. In summary:

e Wave height could be reduced by up to 0.35 to 0.85 m within the Moray West, Moray East
and Beatrice Sites, but only in the order of centimetres (less than 0.1 m) in comparison to
a wave height in the order of several metres, i.e. only a small (not measurable) absolute
and relative difference, at the locations of the (more distant) recreational surfing venues;
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e There would be no measureable change to wave period or direction;

e Waves must pass through more than one of the three offshore wind farm sites before
interacting with the receptor for any cumulative impact to occur, which further limits the
proportion of time that any cumulative effect could be experienced at a given receptor
location; and

e The change in wave height at recreational surfing venues would be small in both absolute
and relative terms and is not considered likely to change the local wave climate beyond the
range of natural variability.

6.9.5.15 The magnitude of the potential impacts described above at recreational surfing venues is not
discernible from background conditions. The magnitude of the impact is therefore assessed to
be negligible.

Sensitivity of the Receptor

6.9.5.16 The receptor has a moderate to high capacity to accommodate the proposed form of change
and is not designated but is of regional level importance. The sensitivity of the receptors is
therefore found to be moderate.

Significance of the Effect

6.9.5.17 The magnitude of the impact has been assessed as negligible, with the maximum sensitivity of
the receptor being moderate. Therefore, the significance of effects on recreational surfing
venues during the operation phase of the Development is negligible, which is not significant in
EIA terms.

Impacts to Stratification Fronts (due to operation)

6.9.5.18 The nature of potential impacts to stratification fronts is described in paragraph 6.8.3.35 et seq.

6.9.5.19 Stratification fronts are weakly and seasonally present in the northern part of the outer Moray
Firth (in association with stronger current speeds from the Pentland Firth) and offshore of
Fraserburgh (associated with stronger offshore currents around this headland). The latter
feature is designated as part of the Southern Trench pMPA.

Magnitude of the Impact

6.9.5.20 The potential for cumulative changes to the tidal regime is described in paragraph 6.9.4.2 et seq.
The resulting potential for change to stratification fronts is similar to that described in paragraph
6.8.3.40 et seq. Because of the very limited nature of these changes, the potential magnitude of
associated impacts to stratification fronts is assessed to be negligible.

Sensitivity of the Receptor

6.9.5.21 Stratification and stratification fronts in the Moray Firth have a moderate to high capacity to
accommodate the proposed form of change, some of which (in the Southern Trench pMPA) are
designated features, and are therefore considered to be of district to regional level importance.
The receptor is therefore considered to have a moderate sensitivity to potential cumulative
impacts during the operational phase of the Development.

Significance of the Effect

6.9.5.22 The magnitude of the impact has been assessed as negligible, with the maximum sensitivity of
the receptor being moderate. Therefore, the significance of effects on stratification fronts
during the operation phase of the Development is negligible, which is not significant in EIA
terms.
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Impacts to Smith Bank (due to operation)

6.9.5.23 The nature of potential impacts to Smith Bank is described in paragraph 6.8.3.46 et seq.
Magnitude of the Impact

6.9.5.24 Smith Bank could potentially be impacted via changes in sediment transport, caused by
modification of the wave and/or tidal regime. The potential for cumulative changes to the tidal
regime is described in paragraph 6.9.4.2 et seq. whilst potential changes to the wave and
sediment transport regimes are described in paragraph 6.9.4.7 et seq and 6.9.4.12 et seq,
respectively. Because of the very limited nature of these changes, the potential magnitude of
associated impacts to Smith Bank is assessed to be low.

Sensitivity of the Receptor

6.9.5.25 Smith Bank has a high capacity to accommodate the proposed form of change and is not
designated for protection with respect to any of its physical features. The sensitivity of the
receptor is therefore found to be negligible.

Significance of the Effect

6.9.5.26 The magnitude of the impact has been assessed as low, with the maximum sensitivity of the
receptor being negligible. Therefore, the significance of effects on Smith Bank during the
operation phase of the Development is negligible, which is not significant in EIA terms.

6.9.6 Cumulative Decommissioning Effects

6.9.6.1 Moray West is applying for consent for the Development for a period of 50 years, with the
Development expected to be operational for approximately 35 years based depending on the
design life of the various components. The operational phase of Moray East Offshore Wind Farm
is consented for a period of 25 years, which will result in decommissioning starting in 2047.
Beatrice Offshore Wind Farm also has an expected operational period identified within their
draft Decommissioning Plan of 25 years, bring the start of decommissioning works to 2044. No
overlap in decommissioning activities is therefore identified and as such there will be no
cumulative effects resulting from decommissioning.
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7 Benthic and Intertidal Ecology
7.1 Introduction

7.1.1.1 This chapter considers the likely significant effects of the construction, operation and
maintenance and decommissioning of the Moray West Offshore Wind Farm and associated
Offshore Transmission Infrastructure (OfTI) (“the Development”) on benthic and intertidal
ecology.

7.1.1.2 The specific objectives of this chapter are to:

e Define the legislation, policy and guidance framework that is of relevance to benthic and
intertidal ecology;

e Detail the consultation activities and responses that are relevant to, and have informed,
this benthic and intertidal impact assessment;

e Describe the benthic and intertidal ecology baseline;

e Describe the assessment methodology and significance criteria used in completing the
impact assessment;

e Describe the potential impacts, including direct, indirect and cumulative impacts;
e Describe the mitigation measures proposed to address likely significant effects; and
e Assess the residual effects remaining following the implementation of mitigation.

7.1.1.3 The assessment has been carried out by GoBe Consultants Limited. Appropriately qualified and
experienced marine technical specialists from GoBe Consultants have completed the ecological
impact assessment (EclA) with reference to the Chartered Institute for Ecology and
Environmental Management (CIEEM) guidance for the completion of marine Environmental
Impact Assessment (EIA) (IEEM, 2010).

7.1.1.4 This chapter is supported by:
e EIA Report Volume 4 - Technical Appendix 7.1: Benthic Ecology Survey Report; and
e EIA Report Volume 4 - Technical Appendix 7.2: Intertidal Ecology Survey Report.
7.2 Legislation, Policy and Guidance Framework
7.2.1 Relevant Legislation
7.2.1.1 Inundertaking the assessment, the following legislation has been considered:
e The Wildlife and Countryside Act 1981 (as amended);

e Conservation (Natural Habitats, &c.) Regulations 1994 (as amended in Scotland) and the
Conservation of Offshore Marine Habitats and Species Regulations 2017 which transpose
into UK Law Council Directive 92/43/EEC, on the conservation of natural habitats and of
wild fauna and flora (EC Habitats Directive) (and Directive 2009/147/EC on the Conservation
of Wild Birds);

e Nature Conservation (Scotland) Act 2004 (as amended);

e Natural Environment and Rural Communities (NERC) Act 2006;
e Marine (Scotland) Act 2010; and

e Wildlife and Natural Environment (Scotland) Act 2011.
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Relevant Policy

The UK Marine Policy Statement (HM Government, 2011) sets out the framework for preparing
marine plans and taking decisions affecting the marine environment. The Scottish Government
has produced a National Marine Plan in accordance with these UK policies (Scottish
Government, 2015). The plan covers the management of both Scottish inshore waters (out to
12 nm) and offshore waters (12 to 200 nm) and sets out the strategic policies for which
management decisions will be made across the main marine sectors including general policies
as well as specific policies for offshore wind and marine renewable energy. The following general
policies apply to this benthic ecology and intertidal assessment:

e General Policy (GEN) 9 Natural heritage: Development and use of the marine environment
must: (a) Comply with legal requirements for protected areas and protected species; (b)
Not result in significant impact on the national status of Priority Marine Features (PMFs);
and (c) Protect and, where appropriate, enhance the health of the marine area;

e GEN 10 Invasive non-native species: Opportunities to reduce the introduction of invasive
non-native species to a minimum or proactively improve the practice of existing activity
should be taken when decisions are being made; and

e GEN 13 Noise: Development and use in the marine environment should avoid significant
adverse effects of man-made noise and vibration, especially on species sensitive to such
effects.

Linked to General Policy 9 (above), Scotland has identified a list of 81 PMFs. These PMFs are
species and habitats on existing conservation schedules that are considered to have a significant
proportion of their population occur in Scotland’s seas, and which are under threat or in decline.
A number of benthic habitats and species have been identified as PMFs.

Relevant Guidance

The following guidance and publications have been used to inform the benthic and intertidal
ecology impact assessment methodology:

e Cefas (2004). Offshore Wind Farms: Guidance Note for Environmental Impact Assessment
in Respect of Food and Environmental Protection Act (FEPA) and Coast Protection Act (CPA)
Requirements: Version 2;

e |EEM (Institute of Ecology and Environmental Management) (2010). Guidelines for
Ecological Impact Assessment in Britain and Ireland. Marine and Coastal. Final Document,
August 2010;

e European Union Guidance on wind energy development in accordance with the European
Union nature legislation (EU, 2011);

e SNH guidance on Habitats Regulations Appraisal (HRA) of Plans (Tyldesley and Associates,
2010);

e Habitats Regulations Appraisal of Draft Plan for Offshore Wind Energy in Scottish Territorial
Waters. Appropriate Assessment Information Review (Marine Scotland, 2011);

e SNH advice on marine non-native species (Available on-line at:
https://www.nature.scot/professional-advice/land-and-sea-management/managing-
coasts-and-seas/marine-non-native-species); and

e Guidance and publications from Scottish Natural Heritage (SNH) and Marine Scotland on
Priority Marine Features (PMF) and Marine Protected Area (MPA) search features (SNH,
2012).
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Moray West has framed its assessment of potential impacts on benthic and intertidal receptors

through formal scoping and consultation with key stakeholders.

7.3.1.2

Table 7.3.1 details the key issues raised in relation to benthic and intertidal ecology in the Moray

West Offshore Wind Farm Scoping Opinion (August 2016) and the OfTI Scoping Opinion (August

2017).

It also summarises other issues / concerns that have been raised during additional

consultation activities undertaken as part of the EIA process and how these have been
addressed in the preparation of this EIA Report.

Table 7.3.1: Summary of Consultation Relating to Benthic Subtidal and Intertidal Ecology

Consultee and Date of
Response

Issue Raised

Moray West Approach

Scoping Responses on M

oray West Offshore Transmission Infrastructure (OfTI)

Marine Scotland
Licencing Operations
Team (MS-LOT) on
behalf of Scottish
Ministers (30/08/17)
Marine Scotland

Science (MSS)
(30/08/17)

MSS request further data on the potential
presence and distribution of the anemone
Arachnanthus sarsi.

Arachnanthus sarsi was not found within
any samples collected across the benthic
or intertidal survey area. This species is
therefore not assessed as part of this
EclA.

MS-LOT on behalf of
Scottish Ministers
(30/08/17)

Scottish Natural
Heritage (SNH)
(06/07/17)

MSS (30/08/17)

SNH, MSLOT and MSS have identified the
need for the assessment to consider the
following impacts:

e Increased levels of water column
suspended sediment and associated
smothering effects on benthic species
resulting from construction activities,
in particular dredging required to
prepare the seabed for OSP gravity
base structure (GBS) foundations and
cable installation (jetting and
ploughing);

e Habitat loss should be estimated for
the worst-case scenario and potential
changes in benthic communities
reported;

e Habitat change — assessment should
consider any reef effects or changes
in benthic communities arising from
any scour protection used for the
offshore export cable or the offshore
substation foundation(s); and

e Indirect effects on other receptors /
prey species through changes to
benthic communities.

The impacts of increased suspended
sediments and sediment deposition
(smothering) as a result of construction
are considered within Section 7.7.2.

Impacts of temporary and permanent
habitat are assessed in Section 7.7.2
(Construction), Section 7.7.3 (Operation)
and Section 7.7.4 (Decommissioning).

Impacts of habitat change are
considered within the operation
assessment (Section 7.7.3).

Indirect effects on other receptors are
considered within other technical
chapters of this EIA Report (see
Chapters 8, 9 and 10: Fish and Shellfish
Ecology, Marine Mammal Ecology, and
Ornithology, respectively).

SNH and MSLOT do not agree with
proposals to scope out the following
impacts:

The results of a sediment contamination
study are presented within Section 7.4.2
for both the subtidal and intertidal areas
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Table 7.3.1: Summary of Consultation Relating to Benthic Subtidal and Intertidal Ecology

Consultee and Date of
Response

Issue Raised

Moray West Approach

e Accidental release of chemicals
(buried contaminated material and
from vessels) during construction
(installation of substructures and
cables) and during operation and
maintenance (vessels);

e Electromagnetic effects during
operation; and

e Seabed sediment heating from
subsea cables during operation.

as well as within Technical Appendix 7.2.
No contaminants were identified.

Accidental release from infrastructure
installation and from vessels is assessed
for all stages of development. This is
included within Section 7.7.2
(Construction), Section 7.7.3 (Operation)
and Section 7.7.4 (Decommissioning).

Both EMF and seabed sediment heating
are considered within Section 7.7.3
(Operation).

Scoping Responses on M

oray West Offshore Wind Farm

JNCC and SNH agreed with the approach
for site -specific baseline surveys building
on existing data and information.

Baseline subtidal benthic and intertidal
surveys have been undertaken in line
with the methods agreed with MS-LOT,
MSS and SNH. Survey methods and
results are described in Section 7.4 and
Technical Appendices 7.1 and 7.2.

MS-LOT on behalf of

SNH and JNCC recommended that the EIA
Report clearly describes the biotopes
recorded within the study area with
reference also made to any PMFs. SNH
and JNCC noted that Ocean Quahog
(Arctica islandica), a Scottish PMF, is
known to be present in the Moray Firth.

Section 7.4 and Technical Appendices
7.1 and 7.2 describe the baseline
characteristics including detailed
information on biotopes, PMFs and
other sensitive species / habitats
recorded. The occurrence of PMFs,
including A. islandica is described in
Section 7.4.2.

Scottish Ministers
(15/08/16)

Joint Nature
Conservation
Committee and SNH
(date not specified)
Marine Scotland
Science (MSS)
(30/08/17)

SNH and JNCC requested that
biotopes/habitat map should be used to
inform the final wind farm layout,
considering any potential use of scour
protection.

Biotope mapping is provided within
Technical Appendix 7.1.

The mapping has been used to inform
the initial layout considerations
presented in the EIA Report and will be
used to inform the detailed layout
design during final design process (see
Section 7.7.7 Additional Mitigation)

SNH and JNCC requested that further
consultation be undertaken to agree how
gravity base foundations be considered in
the "worst case” assessment for benthic
interests.

Chapter 4 provides information on the
installation techniques under
consideration and was developed
through consultation with stakeholders.

Table 7.6.1 presents the realistic WCS
associated with the use of gravity base
structures and an assessment of this
included within Section 7.7.2
(Construction) and Section 7.7.3
(Operation).

SNH and JNCC noted that disturbance to
seabed habitats as a result of jack-up
placement and the installation of cables
may be permanent if rock dump is left

Table 7.6.1 presents the realistic WCS
associated with jack-up placement and
cable installation and an assessment of
this is included within Section 7.7.2
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Table 7.3.1: Summary of Consultation Relating to Benthic Subtidal and Intertidal Ecology

Consultee and Date of
Response

Issue Raised

Moray West Approach

after being used to stabilise jack-up
vessels and requested further dialogue to
determine how this is addressed during
EIA.

(Construction) and Section 7.7.3
(Operation) following the methodology
set out in Chapter 5 which incorporate
consideration of the duration of an
impact into the assessment.

SNH and JNCC requested that the
approach to impact assessment be
discussed following completion of the
benthic survey work in order to agree the
assessment methodology.

The results of the benthic survey work
will be submitted to SNH (who are co-
ordinating with JNCC) for review and
discussion (Section 7.4.1.3). These
results are presented with Technical
Appendix 7.1.

SNH and JNCC advised that potential
mitigation measures should be discussed
if significant impacts are likely.

Noted.

No significant effects have been
identified within Section 7.7 of this EIA
Report.

MSS requested that foundation types to
be included in the WCS finalised as soon
as possible noting that different design
options will have different impacts on
benthic species and habitats.

Noted.

All potential installation and
construction techniques have been
identified in Chapter 4 of this EIA
Report, with the realistic WCS being
identified in Table 7.6.1 and assessed in
Section 7.7.

MSS noted that data is required to
support the Scoping Report conclusion
that increased suspended sediment
concentrations would be within natural
variability. MSS specifically requested the
following information:

e Data on local sediment types,
locations and their silt content;

e Information on potential particle
suspension levels expected from
dredging operations and modelling of
dispersion plumes;

e  Estimate on accumulation rates and
depths; and

e Consideration of impact of
smothering on sessile, slow-moving
and burrowing organisms.

Assessments of increased suspended
sediment levels during construction,
operation and decommissioning are
presented in Sections 7.7.2, 7.7.3 and
7.7.4.

Data on sediment types, location and
PSA analysis is presented in Technical
Appendix 7.1 as well as within Section
7.4.

Modelling and further information on
plumes is provided within Chapter 6:
Physical Processes and Water Quality.
Smothering is assessed during all stages

of development within Sections 7.7.2,
7.7.3and 7.7.4.

MSS requested that the following effects
be scoped into the EIA:

e Seabed Deposition of Sediment
Arisings from Drilling of Jacket Piles
and Dredge Material from Seabed
Preparation;

e Habitat and Associated Community
Change; and

Seabed deposition of sediment is
discussed alongside increased
suspended sediment and smothering
during all stages of development,
including during installation of
infrastructure (Sections 7.7.2, 7.7.3 and
7.7.4).
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Table 7.3.1: Summary of Consultation Relating to Benthic Subtidal and Intertidal Ecology

Consultee and Date of | Issue Raised Moray West Approach
Response
e  Effects on Physical Processes and Habitat and community changes are also
Related Biological Changes. assessed in Sections 7.7.2, 7.7.3 and
7.7.4.

Physical Processes and associated
changes are detailed within Chapter 6:
Physical Processes and Water Quality,
and the results of that modelling and
assessment are considered within
Section 7.7.2 and 7.7.3 in terms of
potential biological changes.

7.4 Baseline Conditions

7.4.1 Baseline Characterisation Approach

Study Area

7.4.1.1 For the purposes of characterising benthic subtidal and intertidal ecology to inform the
assessment of the Development, the study area is defined as:

e The Moray West Site: The 225 km? site within which the wind turbines, offshore platforms,
inter-array cables and interconnector cables will be located (see Volume 3a - Figure 7.3.1);

e The Offshore Export Cable Corridor: which covers a total area of 235 km? between the
Moray West Site and landfall location (up to Mean Low Water Springs (MLWS)) within
which the export cables will be routed (see Volume 3a - Figure 7.3.1); and

e The Landfall Area: which comprises the intertidal area at the proposed Landfall Area,
defined as the area between MLWS and M