((‘ SCOttiShPOWGr I @ MachairWind Chapter 20 Climate Change Risk Assessment

Offshore Windfarm
Renewables Page: i

MachairWind Offshore Windfarm

Chapter 20 Climate Change Risk
Assessment

1
|
|

I




3 < 2o Chapter 20 Climate Change Risk Assessment
(dd ScottishPower | @ MachairWind
Offshore Windfarm
Renewables Page: ii
This page is intentionally blank
e —— —— ,__‘
[ Sy — — o




Chapter 20 Climate Change Risk Assessment

« ScottishPower | @Machairwmd

Offshore Windfarm
Renewables Page: iii

TABLE OF CONTENTS

L€ Lo ToToF: TV o X ed o 1) 1 1 TS \'
GlOSSArY Of TEIMS ...t e e e e e e s e e an e s e e an e s e e nn e e nnaans vii
20 Climate Change RiSk ASSESSMENL .........ccccerrriirerrrssrersss e rssssssersssssneesssssne s s s s ssmessssssmeesssssneessssnnens 1
201 110 T T34 o 1SS 1
20.2 Legislation, Policy and GUIAANCE ...........ooiiuiiiiiiie et a e e s e e e e e e e aaraeae s 3
20.3 CONSURALION ... 4
20.4 EXIStING DAt SOUIMCES ......eeiiiiiiiiii ettt e et e e e s b b e e e e st e e e e s sabee e e e abeeeeeaae 5
20.5 Climate Change Risk Assessment StUAY Ar€a .........c..ueiiiiiiiiiiiiiie e 7
20.6 Realistic WOrst-Case SCENAIIO ........uueiiiiiiiiie ettt et e e st e e s ene e e s enee e e e sanseeeesanseeee s 10
20.7 EXisting ENVIFONMENt..........oooii 12
20.8 Embedded MiItIgation........... e e e e e eas 18
20.9 APProach t0 ASSESSMENT ........eeiiiie it e e e e e e et e e e e e e e e e nnteeeeaaeeeaaannreeeeeaeeean 21
20.10  Assessment Of SIGNIfICANCE .........ouuiiiiiiiii e e e 26
20.11 Inter-Related and Interacting Impacts.............ccco o 46
20.12  SUIMIMAIY ceiiieitiiie ettt ettt e e e ettt e e e et e e e s teeeeeaateeeeeanteeeeasmbeeeeeambeeeeeambeeeeeambeeaeeanbeeeasanteeaeeanbeneesansaneeeanns 46
=T =T = 1 47
List of Tables

Table 20.1 Summary of relevant legislation, policy and guidance for the assessment of climate change risks3
Table 20.2 Potential climate change risk impacts ‘scoped in’ to the WDA EIAR ..o 5
Table 20.3 Key data and information sources for climate change risks...........cccoiiiiiii e 5
Table 20.4 Realistic worst-case scenario for impacts of climate change...........cccoccviviii i, 10
Table 20.5 Existing local, regional and national climate for the 1991 to 2020 period..........cccooeeeeeeeieicirnneenn. 14
Table 20.6 Data limitations and asSUMPLIONS..........uiiiiiiiii e s 17
Table 20.7 Embedded mitigation measures relevant to climate change risks ...........cccooiiiiii e, 18
Table 20.8 Criteria for EXPOSUIE FatiNg .........cicuiiieiiiiiee e st e st e st e e e stee e e e s saseeeessssaeeesnsseeeesanneeeesanneeeesn 23
Table 20.9 Criteria for SENSItIVILY FratiNg ........cooiiiiiiiiie e e e e s 24
Table 20.10 Criteria for adaptive CAPACITY ..........ciiiiuiieiiiee e e e e e e e e e e nee s 24
Table 20.11 VUulnerability MatriX ........oooiieeie et st e e st e e st e e e s ennneeesnnneeee s 25
Table 20.12 RISK MATIIX ...ieeiieiiei et e ettt e e e e e e ettt e et e e e e e s nteeeeeeeeeee s nssnneeeeeeeeaannnneeeean 25
Table 20.13 Impacts scoped into the CCR assessment resulting from extreme weather events and chronic

Lol 110 0= i Ted o g =1 Vo TSRO 26
Table 20.14 Climate variables and hazards relevant to the WDA Study Area...........ccccceoeviiiiieeeee e eecciiee. 27
Table 20.15 Exposure ratings for short/medium/long-term time horizons for RCP4.5 and RCP8.5............... 29
Table 20.16 Exposure ratings for realistic WOrst-Case SCeNarios ..........ccc.uveeveeeiiiicciiiiee e 30
Table 20.17 Climate change vulnerability assessment — construction phase...........cccccooiiiiiii e, 31
Table 20.18 Climate change vulnerability assessment — O&M phase. ........cooooiiiiiiiiiieiiiiie e 32
Table 20.19 Climate change vulnerability assessment — decommissioning phase. ..........cccccccveviiieeiinenn. 34
Table 20.20 Climate change risk assessment — construction phase. .........ccccccooveiiiiiii e, 36

——— —— S L —




Offshore Windfarm

(( SCOttiShPOWQr I ;Af; MachairWind Chapter 20 Climate Change Risk Assessment

Renewables Page: iv
Table 20.21 Climate change risk assessment — operation phase. ... 37
Table 20.22 Climate change risk assessment — decommissioning Phase. .........ccccccueveviiiieiiiee e 39
Table 20.23 Climate variables and hazards relevant to the Offshore ECC and OnTDA Study Area ............. 41
Table 20.24 CCR combined assSeSSMENt SUMMEIY .........uuiieiiiuiiieiiieieeiiieeeesiieeeeseeeeessseeeeessneeeessnneeeesnnneeees 44

List of Fiqures

Figure 20.1 UKCP Grid Cell used for Temperature and Precipitation Data for the Windfarm Development

Figure 20.2 West Scotland Admin Region Used for Wind Speed Data for the Windfarm Development Area.. 9

List of Plates

Plate 20.1 Three-step CCR Assessment Methodology ...........coccuieiiiiiiiiiiiiie e 22

List of Appendices

Appendix 20.1 Climate Projection Data
Appendix 20.2 Climate Change Vulnerability Assessment

" — —— — o —
" —— e —
g ——




(€ ScottishPower |

Renewables

Offshore Windfarm

5 < Chapter 20 Climate Change Risk Assessment
( Af ) MachairWind P 9

Page: v

Glossary of Acronyms

Term Definition

BEIS Department for Business, Energy and Industrial Strategy
CCR Climate Change Risk

CCRA Climate Change Risk Assessment

CMS Construction Method Statement

EC European Commission

EIA Environmental Impact Assessment

EIAR Environmental Impact Assessment Report
ERCoP Emergency Response Cooperation Plan

GHG Greenhouse gases

IACs Inter-array cables

ICPC International Cable Protection Committee

IEMA Institute of Environmental Management and Assessment
IPCC Intergovernmental Panel on Climate Change
MCA Maritime and Coastguard Agency

MCCIP Marine Climate Change Impacts Partnership
MD-LOT Marine Directorate - Licensing Operations Team
MHWS Mean High Water Springs

MLWS Mean Low Water Springs

NAP National Adaptation Programme

NPF4 National Planning Framework 4

NYSERDA New York State Energy Research and Development Authority
O&M Operation and Maintenance

OAA Option Agreement Area

OnTDA Onshore Transmission Development Area

OREI Offshore Renewable Energy Installations

OSP Offshore Substation Platform

RCP Representative Concentration Pathway

SAR Search and Rescue

SCCAP Scottish Climate Change Adaptation Programme
SEPA Scottish Environment Protection Agency

SNAP3 Scottish National Adaptation Plan 2024-2029
SSP Shared socioeconomic pathway
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Term Definition

UK United Kingdom

UKCP18 UK Climate Projections 2018
VMS Vessel Monitoring System
WDA Windfarm Development Area
WTG Wind Turbine Generator
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Glossary of Terms

Term Definition

Adaptive Capacity The ability of a system to adjust to climate change (including climate variability and
extremes), to moderate the potential damage from it, to take advantage of its opportunities,
or to cope with its consequences.

Cable protection Protective measure to minimise the effects of scour and hazards along the offshore cables
(e.g. to prevent cable exposure or snagging of vessel anchors or fishing gear), as well as for
protecting these cables at infrastructure crossing points.

Climate Change Climate Change Impact is defined as an impact from a climate hazard, such as asset

Impact damage or failure, which affects the ability of the receptor to maintain its function or
purpose.

Climate Hazard Climate Hazard is defined as a weather or climate-related event or trend in climate variable,

such as storms or heatwaves, which has potential to do harm to receptors.

Climate Variable Climate variable is defined as a measurable, monitorable aspect of the weather or climate
such as temperature or wind speed.

Climate resilience Climate resilience refers to the ability of a system, community, or asset to anticipate,
prepare for, respond to, and recover from significant climate-related threats with minimal
damage to social well-being, the economy, and the environment.

Combined Assessment | A whole-Project assessment considering interactions between the Windfarm Development
Area, Offshore Export Cable Corridor and Onshore Transmission Development Area (i.e.
considering impact interactions and additive effects to determine if any effects would be
materially elevated from those assessed for the Windfarm Development Area-alone
assessment). Due to long delays in securing confirmation of the Project’s grid connection
location, the level of detail available for the Offshore Export Cable Corridor and Onshore
Transmission Development Area is limited and therefore the assessment is commensurate
with the level of detail available at the time of carrying out the assessment. Within the
upcoming Offshore Export Cable Corridor and Onshore Transmission Development Area
consent applications, their respective scoping and Environmental Impact Assessment
Report / Environmental Report will take account of all likely effects predicted within the
WDA EIA and present updated combined assessments using the latest available
information covering all aspects of the Project.

Development Area Application boundary for consenting purposes which, for the Project, consists of a Windfarm
Development Area, Offshore Export Cable Corridor, and Onshore Transmission
Development Area. Separate consent and marine licence applications will be submitted for
each Development Area where applicable.

Embedded mitigation Mitigation measures, including industry good practice measures, that are directly
measure incorporated into the design for the MachairWind Windfarm Development Area to avoid or
reduce environmental effects.

Environmental Impact The process of evaluating the likely significant environmental effects of a proposed
Assessment (EIA) development over and above the existing circumstances (or ‘baseline’).

Environmental Impact A collective term referring to The Electricity Works (Environmental Impact Assessment)

Assessment (EIA) (Scotland) Regulations 2017 and The Marine Works (Environmental Impact Assessment)

Regulations (Scotland) Regulations 2017.

Greenhouse gas A gas in the Earth’s atmosphere that traps heat by absorbing and emitting infrared radiation,
a process known as the greenhouse effect. Also known by the collective shorthand
“carbon”.

— — —— —
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Term Definition

Inter-array cables
(IACs)

Armoured cable containing electrical and fibre optic cores which link the wind turbine
generators to each other and to the offshore substation platform(s).

Landfall The area from Mean Low Water Springs to a transition bay(s), where the offshore export
cable(s) come ashore.
Landings Quantitative description of the amount of fish returned to port for sale, in terms of value or

weight.

MachairWind Offshore
Windfarm

An offshore windfarm capable of exporting around 2 GW of renewable energy to the
National Electricity Transmission System. MachairWind Offshore Windfarm comprises three
Development Areas:

e The WDA —
Colonsay;

e The Offshore Export Cable Corridor — a preliminary boundary extending from the WDA to
mean high water springs at a landfall location near Girvan, South Ayrshire; and

e The Onshore Transmission Development Area — a preliminary boundary which extends
landward from mean low water springs and includes the land required for the landfall of
the offshore export cables and their route up to but not including the proposed high
voltage direct current switching station which will be developed and constructed by
Transmission Owner, ScottishPower Transmission.

located on the west coast of Scotland to the northwest of Islay and west of

Separate consent and licence applications will be submitted for each Development Area.

Mean High Water
Springs (MHWS)

The average, over a year, of the heights of two successive high waters during those periods
of 24 hours (once every fortnight) when the range of the tide is greatest.

Mean Low Water
Springs (MLWS)

The average, over a year, of the heights of two successive low waters during those periods
of 24 hours (once every fortnight) when the range of the tide is greatest.

Mean sea level

The average level of the sea taking account of all tidal effects but excluding surge events.

National Electricity
Transmission System

The high-voltage electricity power transmission network serving Great Britain which
receives electricity from generators (such as offshore windfarms) and transmits that
electricity to anywhere on the National Electricity Transmission System to satisfy demand.

Offshore export cable

Armoured cable containing electrical cores between the offshore substation platform(s) and
landfall. Offshore export cables will include bundled fibre optic cables. The offshore export
cables are subject to Marine Licence applications under the Marine (Scotland) Act 2010.
The portion of the offshore export cable(s) located within the WDA is assessed as part of
this MachairWind WDA EIA and a marine licence application to construct, alter or improve
this portion has been submitted alongside the WDA application. A separate marine licence
application will be submitted for the portion of the offshore export cable(s) from the WDA
boundary to Mean High Water Springs.

Offshore Export Cable
Corridor (ECC)

The preliminary boundary extending from the WDA to mean high water springs near Girvan,
South Ayrshire and within which the offshore export cable(s) will be located. A separate
marine licence application will be submitted for the offshore export cable(s) located within
the Offshore ECC.

Offshore Substation
Platform (OSP)

An offshore platform with a fixed foundation located within the WDA which houses electrical
equipment such as transformers, switchgear, protection and control systems, and enables
the windfarm’s renewable electricity to be collected via inter-array cables and exported to
the National Electricity Transmission System via offshore export cables.

Offshore Substation
Platform (OSP) link
cables

Electrical cables which link OSPs (if more than one OSP is required). These cables will
include fibre optic cores or bundled fibre optic cables. OSP link cables will be wholly located
within the WDA.

o — — .
—— — —

/rﬁ



https://www.lawinsider.com/dictionary/offshore-electrical-station

¢ ScottishPower |

Renewables

5 < Chapter 20 Climate Change Risk Assessment
Aﬁ MachairWind P 9
Offshore Windfarm

Page: ix

Term Definition

Onshore Transmission
Development Area
(OnTDA)

The preliminary boundary which extends landward from mean low water springs and
includes the land required for the landfall of the offshore export cables and their route up to
but not including the proposed high voltage direct current switching station which will be
developed and constructed by Transmission Owner, ScottishPower Transmission. This
Transmission Owner is responsible for consenting the high voltage direct current switching
station. Onward connections to the National Electricity Transmission System will be
consented by National Grid Electricity Transmission and ScottishPower Transmission.
Where relevant, these are considered as part of cumulative effects assessment in the EIA.

Operational life

The operational life is the expected length of time from final commissioning of the WDA until
the cessation of commercial operations. This is anticipated to be 35 years.

Option Agreement
Area (OAA)

The seabed area awarded to ScottishPower Renewables in January 2022 through the
ScotWind leasing round.

Plan Option

A spatial plan area proposed through the Sectoral Marine Plan for offshore wind energy (as
adopted in 2020). As part of the ScotWind leasing round, offshore wind developers
submitted bids for Plan Options which, following a successful bid, become OAAs.

Pre-construction works

Pre-construction works are activities undertaken prior to formal commencement of
construction. Examples include survey works such as geotechnical and geophysical
surveys and seabed preparation activities.

Receptor

An entity or system with potential to be affected by climate Hazards and therefore
vulnerable to experiencing climate change impacts such as infrastructure (WTGs affected
by extreme weather conditions like high winds and storms; operational disruptions) and site
personnel (personnel working on the WDA face risks such as increased frequency and
intensity of storms and heatwaves).

Representative
Concentration Pathway
(RCP)

Different possible trajectories of atmospheric concentrations based on socioeconomic and
policy assumptions used in climate change projection modelling.

The RCP scenarios are related to the concentrations of GHG that would result in target
amounts of radiative forcing (measured in watts per square metre (W/m?2)) at the top of the
atmosphere by 2100, relative to pre-industrial levels. Radiative forcing is a measure of the
influence of factors (like GHG) on the energy balance of the Earth’s atmosphere. The RCP
scenarios are:

¢ RCP2.6: Pathway where radiative forcing peaks at approximately 3 W/m? mid-century and

then declines to 2.6 W/m2 by 2100. This would require significant reductions in
greenhouse gas emissions and aims to limit global warming to below 2°C;

¢ RCP4.5: Represents a stabilisation of radiative forcing at 4.5 W/m? by 2100 without
overshooting. It assumes that emissions will peak around 2040 and then decline;

e RCP6.0: Pathway stabilises radiative forcing at 6 W/m? by 2100. Emissions peak around
2080 and then decline; and

o RCP8.5: Radiative forcing reaches 8.5 W/m? by 2100. It assumes continued increases in
greenhouse gas emissions throughout the 21st century.

More details provided in Section 1.1 of Appendix 20.1 Climate Projection Data.

ScotWind

A Crown Estate Scotland seabed leasing round which enabled developers to propose
offshore wind projects and apply for seabed rights to plan and build windfarms in Scottish
waters.

Scour protection

Protective measures to avoid sediment being eroded away from the base of the wind
turbine generator foundations as a result of the flow of water.

Sensitivity Sensitivity is the degree to which a receptor is affected, either adversely or beneficially, by
climate variability or change.
=——— — ——— —
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Term Definition

Shared socioeconomic
pathways (SSP)

Climate change scenarios that project socioeconomic global changes up to 2100. They are
used to derive greenhouse gas emissions scenarios based on different climate policies and
socioeconomic developments. SSPs provide narratives describing alternative pathways for
human society, particularly in relation to fossil fuel use and the social and economic factors
driving it.

Site preparation works

(in an offshore context)

Preparatory activities undertaken within the WDA prior to the commencement of

construction of the WDA Infrastructure, which may comprise (and which may require

separate consents):

e Geophysical surveys, geotechnical surveys, and non-archaeological/archaeological
diver/RQV surveys;

e Seabed preparation including sand wave levelling and boulder clearance;

e UXO survey and/or clearance;

¢ Debris clearance; and

¢ Out of service cable/pipeline removal.

Switchgear

Electrical equipment used to control, protect, and isolate electrical circuits and equipment.

The Applicant

The legal entity submitting consent applications for the MachairWind Offshore Windfarm,
namely MachairWind Limited.

The Lighthouse

The Dubh Artach lighthouse.

The Project

MachairWind Offshore Windfarm including all its Development Areas and associated
infrastructure.

UK Climate Projections
2018 (UKCP18)

The UK Climate Projections 2018 (UKCP18) are a set of climate change projections
produced by the UK Met Office on behalf of the UK Government. UKCP18 provides
probabilistic and scenario-based projections of future changes in climate variables (such as
temperature, precipitation, sea level rise, and extreme weather) for the UK under different
greenhouse gas emissions scenarios.

Vulnerability

Vulnerability is the degree to which a receptor (e.g. people, infrastructure, ecosystems) is
susceptible to, or unable to cope with, adverse effects of climate change. It is typically a
function of:

e Exposure (presence in areas affected by climate Hazards);
¢ Sensitivity (degree to which it is affected); and
o Adaptive capacity (ability to adjust, cope, or recover).

Vessel Monitoring
System (VMS)

A system used in commercial fishing to allow environmental and fisheries regulatory
organisations to monitor, minimally, the position, time at a position, and course and speed
of fishing vessels.

Windfarm
Development Area
(WDA)

The application boundary within the OAA where consent will be sought for the proposed
WDA infrastructure. The WDA infrastructure is subject to Section 36 consent and marine
licence applications (generation and transmission) which are being applied for separately
from the Offshore ECC infrastructure and OnTDA infrastructure.

WDA infrastructure

The offshore generation and transmission infrastructure located within the WDA including
but not limited to: WTGs, WTG fixed foundations (and associated scour protection), OSP(s),
OSP fixed foundations (and associated scour protection), IACs, OSP link and offshore
export cable(s) and their associated external cable protection (insofar as these are located
within the WDA) and fibre optic cables.

WDA restricted build
area

Refers to the area within the WDA which is considered unsuitable for the installation of
WTG and OSP foundations for engineering and environmental reasons.

Wind Turbine A wind turbine generator which converts wind energy into electrical energy. Each wind
Generator (WTG) turbine generator is a complex system composed of a high number of components.
=—— — =—— —
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Definition

Typically, the main components include the rotor assembly (composed of three blades and
a hub); the nacelle (containing a generator, shaft and gearbox, power electronic converter
and transformer); and the tower (containing lifting equipment and the switchgear).
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20.1

CLIMATE CHANGE RISK ASSESSMENT

INTRODUCTION

This chapter presents an assessment of potential impacts and likely significant effect(s) of climate
change that may arise during the construction, operation and maintenance (O&M), and
decommissioning of the MachairWind Windfarm Development Area (WDA) infrastructure.

The grid connection location for the Project was confirmed in August 2025 following lengthy delays
stemming from the National Electricity System Operator's 2022 Holistic Network Desing (HND)
process see Chapter 1 Introduction for further information). Consequently, this topic chapter
considers the WDA Study Area and existing environment only. Separate consent and marine licence
applications will be sought for the Offshore Export Cable Corridor (ECC) and Onshore Transmission
Development Area (OnTDA). A combined assessment of the construction, O&M and
decommissioning of the WDA activities, Offshore ECC and OnTDA activities (commensurate with
the level of detail that is available at the time of carrying out that appraisal) is also provided. This
approach will provide a meaningful and proportionate assessment of the Project as a whole. As noted
in Chapter 1 Introduction, the assessment of potential effects on all receptors associated with the
Offshore ECC and OnTDA will be presented in individual Environmental Impact Assessment (EIA)
Reports (EIARs), which will be submitted separately in accordance with the relevant Environmental
Impact Assessment Regulations.

The purpose of the Climate Change Risk (CCR) assessment is to identify and evaluate the
vulnerability of the WDA infrastructure and its associated activities to the projected effects of climate
change during the construction, O&M, and decommissioning phases. Unlike other EIA chapters, this
chapter does not aim to determine the significance of impacts in terms of magnitude. Instead, it
focuses on identifying potential climate-related risks, assessing their implications, and
recommending appropriate measures to reduce these risks and enhance the overall resilience of the
project.

For the purpose of the CCR assessment, the following key terms are adopted:

e Climate resilience: Climate resilience refers to the ability of a system, community, or asset to
anticipate, prepare for, respond to, and recover from significant climate-related threats with
minimal damage to social well-being, the economy, and the environment;

e Receptor: An entity or system with potential to be affected by climate Hazards and therefore
which is vulnerable to experiencing climate change impacts, such as infrastructure (wind turbine
generator (WTGs) affected by extreme weather conditions like high winds and storms;
operational disruptions) and site personnel (personnel working on the Project face risks such as
increased frequency and intensity of storms and heatwaves);

e Climate variable: A measurable, monitorable aspect of the weather or climate conditions such
as temperature and wind speed;

o Climate hazard: A climate or weather-related event or trend in climate conditions, which has
potential to do harm to receptors such as increased precipitation or storms;

¢ Climate change impact: The resulting impact from a climate Hazard which affects the ability of
the Receptor to achieve or maintain its functions or purpose;

¢ Risk: The potential for adverse consequences resulting from the interaction of climate Hazards
with exposed and vulnerable systems.

Risk = Hazard x Exposure x Vulnerability;

e Exposure: The presence of people, assets, systems, or services in locations that could be

affected by climate Hazards; and

”
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e Vulnerability: The degree to which a system is susceptible to, or unable to cope with, adverse
effects of climate change.
Vulnerability = Sensitivity x Adaptive Capacity;
o Sensitivity: The degree to which a receptor is affected when it experiences a climate hazard;
and
o Adaptive Capacity: The ability of a system, organization, or asset to adjust to climate
impacts, reduce damage, and recover effectively.

This chapter considers the following WDA infrastructure: wind turbine generators (WTGs), Offshore
Substation Platforms (OSP) and associated fixed foundations and scour protection, inter-array
cables (IACs), OSP link cables, the portion of the offshore export cable located within the WDA and
associated cable protection.

The WDA infrastructure may be exposed to a range of climate Hazards, defined as extreme weather
events and chronic climatic changes which have the potential to harm human, environmental or
infrastructure receptors (Institute of Environmental Management and Assessment (IEMA), 2020).
Exposure to climate Hazards may lead to climate change impacts on the WDA'’s receptors i.e.
infrastructure and associated activities. The nature of the climate change impact will depend on the
type of climate Hazard and Receptor, but may include impacts such as physical damage, loss or
deterioration of infrastructure and other assets, disruptions to activities resulting in delays, decline in
performance of infrastructure and other assets, adverse working conditions posing health and safety
risks, and cost implications.

This chapter has been prepared to provide the Marine Directorate - Licensing and Operations Team
(MD-LOT) (administering on behalf of the Scottish Ministers) and stakeholders with sufficient
information to determine the likely significant effect(s) of the Project on the receiving environment.

This chapter should be read in conjunction with the following related EIAR chapters:

e Chapter 19 Greenhouse Gas Assessment — This chapter focuses on key climate change
considerations, particularly mitigation measures. While this chapter does not directly overlap with
other chapters, together they form a comprehensive approach to resilience from climate change
risks. Specifically, the assessment supports resilience through decarbonisation, which is a critical
strategy for reducing long-term climate risks.

e Chapter 21 Major Accidents and Disasters — This chapter will use the hazards identified in
Chapter 20 to inform its conclusions.

Additional information to support the CCR assessment includes:

o Appendix 20.1 Climate Projection Data —This appendix presents the climate projection data
used to characterise future changes in relevant climate variables for the WDA, forming the
evidence base for the Exposure assessment. The data describes plausible future climate
conditions over the Construction, O&M and Decommissioning phases, allowing the magnitude,
frequency and likelihood of climate Hazards to be identified. The data is presented for multiple
emission pathway scenarios.

¢ Appendix 20.2 Climate Change Vulnerability Assessment — This appendix evaluates the
vulnerability of identified Receptors during the construction, O&M and decommissioning
phases by assessing Receptor Sensitivity and Adaptive Capacity to projected climate Hazards,
taking account of embedded mitigation measures.

[




« P ScottishPower | @ MachairWind

Renewables

Chapter 20 Climate Change Risk Assessment

Offshore Windfarm

Page: 3

20.2
10.

LEGISLATION, POLICY AND GUIDANCE

The overarching policy and legislation relevant to the EIA is described in Chapter 2 Policy and

Legislative Context. Table 20.1 sets out the relevant legislation, policy and guidance that informs
the assessment of climate change risks.

Table 20.1 Summary of relevant legislation, policy and guidance for the assessment of climate change risks

Relevant Policy or

Guidance

Relevance to the Assessment

Legislation

The Climate Change Act
2008 and Climate Change
(Scotland) Act 2009

The Climate Change Act 2008 requires the UK Government to undertake a Climate
Change Risk Assessment (CCRA) every five years and identify key climate risks and
opportunities to national communities and economic sectors. The Climate Change
(Scotland) Act 2009 poses a similar requirement for the preparation of strategic
programmes for climate change adaptation in Scotland following the publication of each
UK CCRA.

The third UK CCRA was published in 2022, followed by the third National Adaptation
Programme (NAP), which outlines priority adaptation actions to be taken. The Scottish
Climate Change Adaptation Programme (SCCAP) 2019-2024 and the Draft Scottish
National Adaptation Plan 2024-2029 (published in draft in March 2024) identify specific
actions for Scotland, including a need for resilient infrastructure systems.

Policy

National Planning
Framework 4 (NPF4)

As a long-term vision for spatial development, NPF4 supports the enhancement of the

climate resilience of existing and future developments. NPF4 requires developments to
be sited and designed to adapt to current and future risks from climate change (Policy

2).

The key references are:

Policy 1: Tackling the climate and nature crises — “When considering all
development proposals significant weight will be given to the global climate and nature
crises...”

Policy 2: Climate mitigation and adaptation - " Development proposals will be sited
and designed to minimise lifecycle greenhouse gas emissions as far as possible...”

Policy 11: Energy — “Development proposals for all forms of renewable, low-carbon
and zero emissions technologies will be supported...”

Scottish National
Adaptation Plan (SNAP3 /
Draft 2024—2029)

Sets out Scotland’s strategic response to climate risks identified in the UK CCRA,
including actions to improve the resilience of infrastructure and essential services. The
Plan reinforces the need for projects to assess Exposure, Vulnerability and Adaptive
Capacity over their lifecycle and demonstrates policy support for adaptation-led design.

Sectoral Marine Plan for
Offshore Wind Energy
(Draft Updated SMP-OWE,
2025)

Provides the strategic spatial and policy framework for offshore wind development in
Scottish waters. The Plan recognises climate change as a key consideration, including
changing storm patterns and sea level rise, and informs project-level assessments
undertaken under Section 36 and marine licensing regimes.

Guidance

C40 Cities: Climate
Change Risk Assessment
Guidance (2018)

The guidance document includes a Climate Hazard Taxonomy based on the United
Nations Disaster Risk Reduction classification, which provides the basis for identifying
and screening climate hazards. Although geared towards cities, the approach is largely
applicable to all built environment projects.

—
b ——

—— e —




¢dd ScottishPower |

Renewables

‘K MachairWind Chapter 20 Climate Change Risk Assessment
Offshore Windfarm

Page: 4

Relevant Policy or
Guidance

IEMA: Environment Impact
Assessment Guide to
Climate Change Resilience
and Adaptation (2020)

Relevance to the Assessment

The guidance document provides a methodology for characterising the climate baseline
and assessing a development’s vulnerability and resilience to climate change in the EIA
process.

European Commission:
Technical Guidance on the
Climate Proofing of
Infrastructure in the Period
2021 — 2027 (2021)

The guidance document outlines climate adaptation considerations for infrastructure
projects and a risk assessment methodology for integration into impact assessments.

Scottish Government —

Building Resilience to a
Changing Climate (2020)

Keeping Scotland Running:

Provides guidance for operators of critical infrastructure on managing climate risks,
cascading failures and long-term resilience planning. Particularly relevant to offshore
energy infrastructure and grid-connected assets.

Adaptation Scotland —
Adaptation Capability
Framework

Provides an evidence-based framework for assessing adaptive capacity across
organizations and sectors. The framework supports structured evaluation of resilience
measures, governance and operational readiness relevant to infrastructure projects.

Scottish Environment
Protection Agency (SEPA)
— Climate Change
Allowances for Flood Risk
Assessment in Land-Use
Planning (2025)

Sets out climate change allowances for rainfall, river flows and coastal flooding to be
used in assessments. The guidance informs how projected climate change should be
incorporated into exposure and design considerations for flood-related climate hazards.

20.3

CONSULTATION

11. Consultation undertaken for the WDA in relation to climate change risk has followed the general
process described in Chapter 5 EIA Methodology. As part of the consultation process, the Applicant
presented the approach to the assessment to stakeholders, to offer transparency around the scoping
methodology and rationale, capture stakeholder advice and guidance, and incorporate stakeholder
feedback, where appropriate. A summary of the approach to stakeholder communication and
consultation is outlined in Chapter 6 Consultation and Stakeholder Engagement. There were no
comments received regarding the CCR assessment within the Projects’ Scoping Opinion.

12. The topic of climate change was a key theme of the Pre-Application Consultation (PAC) held by
Project through two rounds of six-week public consultations in 2025, with feedback being sought
from the communities regarding the perception of the importance of climate change and the role of
offshore wind in addressing climate change. During both statutory consultation periods, respondents
identified climate change as being a key issue that should be addressed (see Pre-Application
Consultation Report for further information).

13. Chapter 19 of the WDA Scoping Report considered the scope of the WDA infrastructure’s
vulnerability and resilience to climate change impacts. The chapter set out an overview of the existing
environment for the WDA and also described the broad methodology for evaluating future trends in
climate change impacts and in the WDA infrastructure’s vulnerability and resilience to such changes.

14. The existing environment and climate conditions as described in Section 19.6.2 of the WDA Scoping
Report has been presented in Section 20.7.1 of this report.

i
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15. This assessment has included the potential impacts outlined in Section 19.6.4 of the WDA Scoping
Report and described in Table 20.2.
Table 20.2 Potential climate change risk impacts ‘scoped in’ to the WDA EIAR
Climate Hazard Type of Climate Hazard  Potential Climate Change Impacts to the WDA
Extreme precipitation Extreme weather event e Delays to programme such as inability to undertake

construction or maintenance activities;

Storm and wind (e.g. gales, « Physical damage to built assets, equipment, and
storm surge, thunderstorms) vessels;

e Increased maintenance, repair and replacement
requirements due to faster asset deterioration;

e Reduced windfarm efficiency and functioning from

Extreme temperatures (e.g.
cold and heat waves)

Changes in marine climate Chronic climatic change operational downtime; and
and extreme weather events e Occupational health and safety impacts to personnel
associated with the WDA.

Sea level rise

Changes in sea conditions
(e.g. wave and currents,
salinity)

16. The climate Hazards from Table 20.2 have been further elaborated Section 20.10.2.1 of this report.
The potential impacts from the above table have been enhanced in Section 20.10 and Appendix
20.2 Climate Change Vulnerability Assessment.

20.4 EXISTING DATA SOURCES

17. The primary guidance document that has been used to inform the baseline characterisation,
assessment methodology and mitigation design for the CCR assessment is IEMA’s “Environmental
Impact Assessment Guide to: Climate Change Resilience and Adaptation” (IEMA, 2020). This
guidance document provides a framework for the consideration of climate change resilience and
adaptation in the EIA process and advises that future climate conditions within a development’s
Study Area should be identified and assessed with consideration of how adaptation and resilience
measures have been built into the design of a development. Table 20.3 sets out the key desk-based
information and data sources that have been used to inform the CCR baseline.

Table 20.3 Key data and information sources for climate change risks

Dataset Year(s) Description

CCR Assessment

Met Office UK Climate Projection (UKCP18) Various Climate change projection data and summaries for
Database and supporting reports the UK for various climate variables such as air
temperature and precipitation.

Note: UKCP data is most applicable to onshore and
coastal areas. ‘18’ refers to the year that the data
was first approved and published, although updates
and enhancements to the data have been published
since 2018. As such the data are considered to be

applicable.
Met Office’s UK Climate Averages and Various Historical climate observations and current climate
Regional Climate Summaries conditions for the UK.
" — — ————— L
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Dataset Year(s) Description

Intergovernmental Panel on Climate Change Various Current state of knowledge on climate science and

(IPCC) Sixth Assessment Report possible climate futures.
Provides the most up-to-date and comprehensive
assessment of the global state of scientific
knowledge on climate change, including observed
and projected climate impacts, risks, mitigation
pathways, and adaptation options under a range of
future climate scenarios.

Marine Climate Change Impacts Partnership Various A collection of evidence reviews and summary

(MCCIP) Reports reports on climate change effects in the marine
environment.

Offshore Wind Climate Adaptation and 2021 Review of key climate factors for the offshore wind

Resiliency Study (New York State Energy sector and opportunities for climate resilience.

Research and Development authority

(NYSERDA), 2021)

Department for Business, Energy and 2022 Observed meteorological conditions for seas

Industrial Strategy’s (BEIS) Offshore Energy around the UK.

Strategic Environment Assessment 4 (SEA4)

IPCC Fifth Assessment Report 2014 Provides a comprehensive assessment of climate
change science and defines a set of Representative
Concentration Pathways (RCPs), which describe
possible future trajectories of atmospheric
greenhouse gas concentrations based on different
socio-economic and policy assumptions. These
RCPs are widely used in climate projection
modelling to assess future climate conditions.

Scotland's Marine Assessment (Moffat et al., 2020 Reports on the vision for the (Scottish) seas:

2020). ‘clean, healthy, safe, productive, biologically diverse
marine and coastal environments, managed to
meet the long-term needs of nature and people’.
The assessment presents, where possible, trends
for the period 2014 to 2018 with longer term data
presented where this sets the 2014 to 2018 period
in a longer term context.

Scottish Government — Keeping Scotland 2020 Provides guidance for operators of critical

Running: Building Resilience to a Changing infrastructure on managing climate risks, cascading

Climate. failures and long-term resilience planning.
Particularly relevant to offshore energy
infrastructure and grid-connected assets.

Adaptation Scotland — Adaptation Capability 2024 Provides an evidence-based framework for

Framework assessing adaptive capacity across organizations
and sectors. The framework supports structured
evaluation of resilience measures, governance and
operational readiness relevant to infrastructure
projects.

SEPA — Climate Change Allowances for 2025 Sets out climate change allowances for rainfall,

Flood Risk Assessment in Land-Use Planning

river flows and coastal flooding to be used in
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Dataset

Description

assessments. The guidance informs how projected
climate change should be incorporated into
exposure and design considerations for
flood-related climate hazards.

20.5
18.

19.

20.

21.

CLIMATE CHANGE RISK ASSESSMENT STUDY AREA

The spatial scope of the assessment reflects the current status of the Project design and consenting
process. For the WDA, the application boundary is fixed, therefore the scope of the CCR assessment
has been limited to evaluating 