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1.1.1.1

1.1.1.2

1.1.1.3

1.1.1.4

1.1.1.5

1.1.1.6

1.1.1.7

Spiorad na Mara Limited, hereafter referred to as the ‘Applicant’, is proposing the development of
the Spiorad na Mara Offshore Wind Farm (OWF), (the ‘Project’). The Project comprises both the
onshore and offshore components required to generate and transmit renewable electricity from
the OWF to the Scottish and Southern Electricity Networks (SSEN) Alternating Current (AC)
Substation and High-Voltage Direct Current (HVDC) Converter Station (referred to as the SSEN
Lewis Hub), which is to be built on the Isle of Lewis.

The onshore components of the Project (the 'Onshore Project') are located on the Isle of Lewis

/ Eilean Leodhais in the Western Isles / Na h-Eileanan Siar, Scotland / Alba. The offshore
components of the Project (the 'Offshore Project’) are located off the northwest coast of the Isle of
Lewis / Eilean Leodhais in the Western Isles / Na h-Eileanan Siar, Scotland / Alba.

The SSEN Lewis Hub itself is not part of this application and is to be built as part of the separate
upgraded Western Isles HVDC Link between the Isle of Lewis and mainland Scotland. The boundary
for the whole Project and proposed location for the SSEN Lewis Hub is shown in Figure 1.1 Project
Location, Volume 3.

This Appendix of the Environmental Impact Assessment Report (EIAR) presents the Climate Change
Vulnerability Assessment (CCVA) of the proposed Spiorad na Mara Onshore Transmission Works
(OTW) (hereafter referred to as the Onshore Project) with respect to Onshore Project receptors and
climate hazards which may be vulnerable to climate change and therefore require further
assessment to determine likely significant effects of the climate on the Onshore Project. This
Appendix accompanies Chapter 7: Climate Resilience, Volume 2 of the EIAR, where the further
assessment of those receptors and climate hazards identified as of medium or high vulnerability is
conducted to determine significance in EIA terms.

This Appendix should be read in conjunction with the project description provided in Chapter 3:
Project Description, Volume 2.

The Onshore Project consists of the onshore components of the Project landward of Mean Low
Water Spring (MLWS) and is referred to as the ‘Onshore Project’ throughout this EIAR (also referred
to as the Onshore Transmission Works (OTW)). The Offshore Project, comprising of the offshore
components of the Project seaward of Mean High Water Spring (MHWS) is referred to as the
'Offshore Project’ and is assessed within the Spiorad na Mara Offshore Wind Farm Environmental
Impact Assessment Report (‘Offshore Project EIAR).

A full description of the Project is provided in Chapter 3: Project Description, Volume 2. The
boundary for the Onshore Project is shown in Figure 1.2 Onshore Project Location, Volume 3.
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1.2. PURPOSE OF THIS APPENDIX
1.2.1.1 This Appendix describes the following:

e  The methodology used for the CCVA in Section 2;
e The results of the CCVA in Section 3.
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2.1.1.1

2.1.1.2

2.1.1.3

CLIMATE CHANGE VULNERABILITY ASSESSMENT
METHODOLOGY

The ISEP EIA Guide to Climate Change Resilience and Adaptation 2020 (ISEP, 2020) outlines that the
scoping stage should identify the key climatic hazards relevant to the Onshore Project and likely
effects; however, it is not prescriptive in how this is undertaken. Key climate hazards for the UK,
identified by the Met Office, have been used within this assessment as they have the potential to
impact the Onshore Project during construction, operation and maintenance, and
decommissioning. Chapter 7: Climate Resilience, Volume 2 presents details of the potential
receptors and describes the methodology used for the Climate Change Resilience (CCR)
assessment and the identification of potential impacts, likelihood and consequence assessment.

This CCVA is the first part of the CRR assessment and is used to determine the vulnerability of
receptors as an outcome of an assessment of the sensitivity and exposure of the Onshore Project
receptors to future climate trends presented in Section 7.6 of Chapter 7: Climate Resilience,
Volume 2. This is a qualitative assessment informed by expert opinion and supporting literature.
The assessment covers the construction, Operation & Maintenance (O&M) and decommissioning
phases of the Onshore Project. An assessment of the likelihood of potential impacts occurring as a
result of climate change and the consequence if they did occur is then undertaken within Chapter
7: Climate Resilience, Volume 2 based on the Onshore Project receptors that have been identified
within the CCVA as requiring further assessment.

The exposure and sensitivity of the receptor to climate impacts is assigned a level of vulnerability as
shown in the matrix in Table 2-1.

Table 2-1: Vulnerability Matrix

Sensitivity Exposure
Low Medium High
Low Low vulnerability Low vulnerability Low vulnerability

Moderate Low vulnerability Medium vulnerability Medium vulnerabilit
vigh Low vulnerability Modium vuinerabiity TN

2.1.14

Sensitivity refers to the degree of response of the receptor to a change and its capacity to
accommodate and recover from a change should it be affected. The typical ‘sensitivity’ of receptors
to climate variables considers the impact of the climate on the specific receptors. The assessment
of sensitivity is based on ISEP guidance (ISEP, 2020), literature review and professional judgement,
and sensitivity is rated as high, moderate, or low, as defined in Table 2-2.
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Table 2-2 Climate Change Receptor Sensitivity Definitions

Sensitivity Definition

Low The receptor has a high ability to withstand projected changes in existing or

prevailing climatic factors and is not significantly altered (e.g. retains much of
its original function and form).

Moderate The receptor has a limited ability to withstand projected changes in existing or
prevailing climatic conditions and may be partially altered (e.g. retain elements
of its original function and form).

High The receptor has little or no ability to withstand projected changes in existing
or prevailing climatic factors and is likely to be substantially altered (e.g. loses
much of its original function and form).

2.1.1.5 Exposure is the nature and degree to which climate variations may pose a risk to the Onshore
Project receptors. The nature of the exposure determines whether the receptor is exposed to a
climate hazard or not. The degree to which the receptor is exposed depends on the receptor’s
dependence on existing or prevailing climate conditions continuing. The exposure of receptors to
projected change in climate variables is based on the current climate and the future projections
identified in the baseline information and is rated as high, medium, or low; as defined in Table 2-3.

Table 2-3 Climate Change Receptor Exposure Rating Definitions

Exposure Definition

Low Climatic factors have little or no influence on the receptor.

Moderate The receptor is influenced by some climatic factors but is able to tolerate a
range of climatic conditions.

High The receptor is directly dependent on existing or prevailing climatic factors

and reliant on these specific existing climate conditions continuing in future
(e.g. river flows and groundwater level) or only able to tolerate a very limited
variation in climate conditions.

2.1.1.6 The climate projections referenced in this assessment are taken from the Met Office UK Climate
Projections 2018 (UKCP18), which present future conditions as 30-year averages. The construction
phase is assessed as exposure to the climate trends of the '2030s’ (2020-2049), the O&M phase
against the 2050s (2040-2069) and 2080s (2070-2099) and the decommissioning phase against the
2080s (2070-2099) to align with EIA practice in terms of assessing a worst-case scenario (ISEP
2020).
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3.1.11

3.1.1.2

CLIMATE CHANGE VULNERABILITY ASSESSMENT

On completion of the vulnerability assessment, climate variables against which the Onshore Project
is concluded to have a low vulnerability are scoped out from further assessment, as no potential for
likely significant effects is identified. Climate variables to which the Onshore Project has a
vulnerability rating of medium or high are scoped in and taken forward for further assessment
within Chapter 7: Climate Resilience, Volume 2, as these variables have the potential to give rise to
likely significant effects.

Table 3-1 presents the vulnerability assessment for the Onshore Project. The climate variables to
which the Onshore Project is likely to have a medium or high vulnerability to are used in the next
stage of the CCR assessment, which is undertaken within Chapter 7: Climate Resilience, Volume 2
to determine significance in EIA terms.
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Table 3-1: Climate Change Vulnerability Assessment

Climate Hazard Vulnerability Receptor Justification
Assessment Construction oamM Decommissioning
Construction | Construction | Multiuse Landfall and | Onshore Maintenance | Decommissioning | Decommissioning
Workers Site Materials | Pathway Grid Cable Workers Site, Materials and | Workers
and Users Substations | Corridor Equipment
Equipment
Change in average | Exposure Low Low Low Low Low Low Low Low Human receptors have the ability to respond to
temperature Sensitivity Low Low Low Low Low Low Low Low gradual changgs in tempgrgture: Infrastructure and
assets are resilient to variations in average
Vulnerability Low Low Low Low Low Low Low Low temperature and unlike|y to be damaged‘
Heat stress Exposure Low n/a Low n/a n/a Low n/a Low Heat stress can affect people as well as assets and
infrastructure, including through temporary
Sensitivity Low n/a Moderate | n/a n/a Moderate n/a Moderate operational disruptions caused by equipment
— overheating. However, heat stress effects are governed
Vulnerability | Low n/a Low n/a n/a Low n/a Low by established operational thresholds and would only
become significant if these thresholds were exceeded
frequently compared to baseline conditions. Based on
the future climate projection data for the study area,
exceedances of these thresholds are not expected to
occur at a frequency or severity that would result in
substantial damage. Furthermore, heat related effects
on people, assets, and infrastructure can generally be
managed over short timeframes through standard
mitigation and management measures.
Heatwave Exposure n/a Low n/a Low Low n/a Low n/a Heatwaves occur when temperatures exceed 25°C for
Sensitivity n/a Moderate n/a Moderate Moderate n/a Moderate n/a at least 3 consecutive days (threshold for Scotland).
Prolonged extreme temperatures may affect above-
Vulnerability | n/a Low n/a Low Low n/a Low n/a ground infrastructure and assets. Based on projected
future climate data, the number of heatwave events in
the study area is unlikely to cause significant impacts.
Cold wave Exposure Low Low Low Low Low Low Low Low Occurrences of cold waves and frost days are
Sensitivity Moderate Low Low Low Low Low Low Low PFOJeCted to reduc.e °Y,er t|m.e as temperatures
increase. As such significant impacts from cold waves
Vulnerability | Low Low Low Low Low Low Low Low are considered unlikely.
Wildfire Exposure Low Low Low Low Low Low Low Low Wildfire can damage above ground infrastructure and
Sensitivity High High High High High High High High affect.personnel. Projected chang'es'm flre danger Qays
are minor. Furthermore, decommissioning works will
Vulnerability | Low Low Low Low Low Low Low Low
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Climate Hazard Vulnerability Receptor Justification
Assessment Construction o&m Decommissioning
Construction | Construction | Multiuse Landfall and | Onshore Maintenance | Decommissioning | Decommissioning
Workers Site Materials | Pathway Grid Cable Workers Site, Materials and | Workers
and Users Substations | Corridor Equipment
Equipment
be relatively short in duration. As such, significant
effects are considered unlikely.
High winds and Exposure Medium Medium High High Low High High High The vulnerability of the Onshore Project receptors to
storms Sensitivity Moderate Moderate Moderate | Moderate Low Moderate Moderate Moderate high wmds and storms are rated as.medlum across all
categories, apart from the OCC during operation
Vulnerability Medium Medium Medium Medium Low Medium Medium Medium where the assets are buried underground‘ While such
events have the potential to affect people, assets, and
infrastructure through safety risks, operational
disruption, and damage to above-ground elements,
the anticipated severity of impacts is limited. Current
and projected climate data indicate that although
storm frequency may increase, wind speeds are not
expected to increase substantially compared to
baseline conditions. Receptors are generally designed,
operated, or managed to withstand adverse weather,
and established design standards, health and safety
procedures, and operational controls are expected to
reduce the likelihood of significant or lasting effects.
Consequently, high winds and storms represent a
credible but manageable risk across all categories,
justifying a medium rating.
Change in average | Exposure Low Low Low Low Low Low Low Low Human receptors can adapt to gradual changes in
precipitation Sensitivit Low Low Low Low Low Low Low Low levels of precipitation. Infrastructure and assets are
Y resilient to variations in average precipitation and are
Vulnerability Low Low Low Low Low Low Low Low unlikely to experience damage,
Saline intrusion Exposure n/a n/a n/a n/a n/a n/a n/a n/a Saline intrusion is a long-term climate impact that can
- increase salinity in groundwater and freshwater
Sensitivit n/a n/a n/a n/a n/a n/a n/a n/a _ }
y habitats. The Onshore Project does not abstract
Vulnerability | n/a n/a n/a n/a n/a n/a n/a n/a groundwater, so no significant impacts are expected.
Sea level rise Exposure n/a n/a n/a Medium n/a n/a n/a n/a Sea level rise is a long-term climate impact resulting in
Sensitivity n/a n/a n/a Moderate n/a n/a n/a n/a increased risk of coastal erosion, coastal f.Iooc?Ilng and
coastal storm surges. The landfall substation is
Vulnerability | n/a n/a n/a Medium n/a n/a n/a n/a assessed as having medium exposure and vulnerability

because, unlike other onshore assets, it is located
closer to the coastline and may be affected by future
increases in sea level during extreme coastal events.
However, the potential effects are considered
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Climate Hazard Vulnerability Receptor Justification
Assessment Construction o&m Decommissioning
Construction | Construction | Multiuse Landfall and | Onshore Maintenance | Decommissioning | Decommissioning
Workers Site Materials | Pathway Grid Cable Workers Site, Materials and | Workers
and Users Substations | Corridor Equipment
Equipment
moderate, as sea level rise is expected to occur
gradually over time and the site of the landfall
substation is not considered at high risk.
Heavy precipitation | Exposure Low Low Low Low Low Low Low Low Human receptors and infrastructure can tolerate
Sensitivity Low Low Low Low Low Low Low Low thnges in precipitation. Below-ground infrastructure
is likely to be unaffected.
Vulnerability | Low Low Low Low Low Low Low Low
Flood - Exposure Medium Medium Medium Medium Low Medium Medium Medium Flooding can result in damage to above ground
fluvial/pluvial Sensitivity Moderate Moderate Moderate | Moderate Low Moderate Moderate Moderate :nfrats.tructure and may affect personnel in vulnerable
ocations.
Vulnerability | Medium Medium Medium Medium Low Medium Medium Medium . . .
While the majority of the Onshore Project assets are
currently located outside identified flood risk areas,
future climate projections indicate an increase in the
frequency of flooding events, especially those
associated with more intense and prolonged rainfall
during storm events. As a result, there is potential for
an increased likelihood of flooding affecting areas that
are presently considered to be at low or moderate risk,
including locations where project infrastructure
intersects or is located adjacent to flood prone areas.
Coastal erosion Exposure n/a n/a n/a Medium n/a n/a n/a n/a Coastal erosion is a long-term climate impact affecting
Sensitivity n/a n/a n/a Moderate n/a n/a n/a n/a coastal mfrastrgcture at the landfall site, such as the
landfall substation.
Vulnerability | n/a n/a n/a Medium n/a n/a n/a n/a
Soil erosion Exposure Low Low Low Low Low Low Low Low Soil erosion is a long-term climate impact and
Sensitivity Low Low Low Low Low Low Low Low Fon5|dered unlikely to result in significant impacts to
infrastructure and assets.
Vulnerability | Low Low Low Low Low Low Low Low
Landslide Exposure Medium Medium Medium Medium Medium Medium Medium Medium Climate change may increase the risk of slope failure.
- - - - - - - - - Areas around Stornoway and northwards are at higher
Sensitivit High High High High High High High High . ] .
y g J g g J J J J risk of slope failure and landslide. Such events can
Vulnerability Medium Medium Medium Medium Medium Medium Medium Medium impact onshore personnell assets and infrastructure.
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4.1.1.1  Alist of key terms and acronyms used in this appendix are provided in Table 4-1 and Table 4-2.
Further definitions used throughout this EIAR are provided in Appendix A1.1: Glossary and

Abbreviations, Volume 4.

Table 4-1 Acronyms and Abbreviations

Term Definition

AC Alternating Current

CCR Climate Change Resilience

CCVA Climate Change Vulnerability Assessment
EIAR Environmental Impact Assessment Report
HVDC High-Voltage Direct Current

ISEP Institute of Sustainability and Environmental Professionals
MLWS Mean Low Water Spring

MHWS Mean High Water Spring

Oo&M Operation and Maintenance

OoTW Onshore Transmission Works

OWF Offshore Wind Farm

SSEN Scottish and Southern Electricity Networks
UKCP18 UK Climate Projections 2018

Table 4-2 Glossary

Term

Meaning

the Applicant

Spiorad na Mara Limited (the Project owner).

Climate hazard

The potential occurrence of a natural or human-induced physical
event or trend that may cause loss of life, injury, or other health
impacts, as well as damage and loss to property, infrastructure,
livelihoods, service provision, ecosystems and environmental
resources.

Environmental Impact
Assessment Report (EIAR)

The Environmental Impact Assessment Report (EIAR) prepared to
assess the likely significant effects of the Project on the environment.

Exposure

The nature and degree to which climate variations may pose a risk to
the Project

Grid Substation

The onshore substation located adjacent to and connecting to the
SSEN Lewis Hub. This allows the voltage to be increased to meet
onward transmission requirements.

Landfall This consists of works from offshore Horizontal Directional Drill (HDD)
exit pits (located below MLWS) to onshore at the Transition Joint Bays
(TJB) (located above MHWS). The infrastructure and installation
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Term

Meaning

methods associated with the Landfall involves both onshore and
offshore components.

Landfall Substation

The optional onshore substation located on the west side of the Isle of
Lewis. Includes the platform, buildings and associated components
which allows the voltage to be increased to meet onward transmission
requirements.

Offshore Project

The components of the Spiorad na Mara offshore wind farm (the
Project) located seaward of Mean High Water Springs (MHWS).

Onshore Cable Corridor

The area within which Onshore Cables and associated infrastructure
will be located which is routed from the Transition Joint Bays (TJB) to
the SSEN Lewis Hub.

Onshore Transmission Works
(OTW) / Onshore Project

The components of the Spiorad na Mara offshore wind farm (the
Project) located landward of Mean Low Water Springs (MLWS).

Scottish and Southern Electricity
Networks (SSEN) Lewis Hub

This is the National Grid Electricity Transmission (NGET) interface. A
transmission system operator substation into which the Project will
connect for onward transmission through the existing grid network.

Sensitivity A term applied to specific receptors, combining judgements of the
susceptibility of the receptor to the specific type of change or
development proposed and the value associated to that receptor.

Vulnerability Propensity or predisposition to be adversely affected.
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