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1. Introduction

In 2019, Ireland declared a national climate and biodiversity emergency. Changes in Ireland’s climate is causing
extreme weather events to become more frequent which is already impacting Transport Infrastructure
Ireland’s (TIl) networks. Ageing infrastructure, asset deterioration and increased demand will likely mean that
Tlls assets are increasingly vulnerable to a range of climate hazards (e.g. flooding, extreme heat and extreme
wind). As a result, there is a need to better understand the risks to, and adapt, TII’'s networks to climate change
in order to minimise any climate-related impacts on customers.

In December 2022, Tll published its updated Climate Adaptation Strategy®. This was a direct response to Action
297 of Ireland’s Climate Action Plan 20212 — “Improve climate resilience and adapt to climate change on the
Light Rail and National Road Network”. The strategy sets out several follow-up actions that TIl will be
undertaking over the next five years, to continue its progress in achieving its climate adaptation aim “to be an
organisation that is adaptive to the impacts of climate change and maintain its commitment to sustainability”.
The actions set out, and their timeframes are provided in Table 1 below. Immediate actions, Actions 1 and 2
are presented in yellow in Table 1, with this report representing the response to Action 1.2 and 1.3. The
prioritisation of the climate screening will set the basis for the assets and climate hazards that are considered
in Action 2.

Table 1 Tll's climate adaptation actions, taken from the Climate Adaptation Strategy. The actions which
are addressed or referred to within this report are shown in yellow.

:znon Action Indicative Dates
\/ Publish TlI's Climate Adaptation Strategy. December 2022

1.1 Develop governance and resourcing requirements. Commence in Q1 2023

1.2 Complete climate screening (see Stage 2 of Tll's climate adaptation
approach in Section 5.2) for National Roads, light rail, greenways and
cycleways, land, buildings, and people.

In progress
Complete by Q1 2023

1.3 Identify priority climate hazards through climate screening (see Stage 3 of
TiI's climate adaptation approach in Section 5.3) for National Roads, light
rail, greenways and cycleways, land, buildings, and people.

Undertake a more detailed climate risk assessment for all climate hazards
identified as priorities (see Stage 4 of Tll's climate adaptation approach in
Section 5.4).

Develop and implement climate adaptation implementation plans (see Stage

5 of Tll's climate adaptation approach in Section 5.5). These plans will include
estimates of resourcing, time frames, measurement, and monitoring of proposed
adaptation measures.

Provide support to the Department of Transport with its upcoming Transport
Climate Change Sectoral Adaptation Plan.

Continue TiI's working relationship with Climate Ireland and University College
Cork (UCC) to support the definition of a final list of climate resilience indicators.
This will support Action 3.

Continue engagement with Met Eireann's TRANSLATE project.

Continue Til's working relationship with climate-focused groups, including, but
not limited to, the Conference of European Directors of Roads (CEDR), the Urban
Transport-Related Air Pollution (UTRAP) Working Group, the European Union
Committee on Transport and Tourism (TRAN), and the International Association of
Public Transport (Union Internationale des Transports Publics; UITP).

In progress
Complete by Q2 2023

Dependent on completion of Action 1

Complete flood risk assessment for
National Roads

Complete by Q4 2024

Dependent on completion of Action 2
Commence in Q1 2025

Ongoing

To commence in 2023

Commenced in Q3 2022 and due to
be complete by Q2 2023

Ongoing

1 Transport Infrastructure Ireland. Climate Adaptation Strategy. Transport Infrastructure Ireland. [online] 2022. [cited
29 June 2023.] https://www.tii.ie/technical-services/environment/changing-climate/Climate-Adaptation-Strategy-
2022_v2.pdf
2 Department of the Environment, Climate and Communications. Climate Action Plan 2021: Securing Our Future.
Government of Ireland. [Online] 2021. [Cited: 29 June 2023.] https://www.gov.ie/en/publication/6223e-climate-action-
plan-2021/
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The Strategy sets out Tll’s six-stage approach to climate adaptation (Figure 1) in line with the national Sectoral
Planning Guidelines for Climate Change Adaptation3®. The development and publication of TIlI’s Climate
Adaptation Strategy achieved stage one of the six-stage approach. Following the Strategy’s publication, TII
then commenced the three subsequent stages of the climate adaptation approach, stages 2, 3 and 4, which
together aim to improve understanding of how climate change poses a risk to the assets across the
organisation. These three stages also align with the climate risk assessment component of TII's recently
published 'Climate Guidance for National Roads, Light Rail, and Rural Cycleways (Offline & Greenways) -
Overarching Technical Document'4,

TH has distributed responsibility for
screaning climate impacts across the
organisation, to ensure that the Climate
Adaptation Strategy is informed by those
with tha most relevant technical expertisa.

Over the naxt five years Til will
implement the adaptation actions
and measures autlined within the

Climate Adaptation Implemeantation
Plans. TIl will monitor the plan’s

prograssion, as well as consider A
haow affective the maasures are by
setting up a process to evaluate and
review performance. Implement,
evaluate, and
review
l...'"
This Climate Adaptation ol
Strategy and its
implemeantation will be
owned by a sponsor at the
sanior leadership leval.
Climate adaptation
implamantation plans will L

be produced which will
outline the adaptation
actions and measures
being taken to address
tha risks outlinad in the
previous stagas.

Tl is considering assets’
sensitivity, exposura, and
vulnerability to baseline and
future climate and extrama
waathar events.

Any significant risks
identified in tha screening
phase will undergo a
detailed assassmant.

Figure 1 TIl's climate adaptation approach, adapted from the Sectoral Planning Guidelines for Climate

Change Adaptation.

3 Department of Communications, Climate Action and Environment. Sectoral Planning Guidelines for Climate Change

Adaptation. Government of Ireland. [Online] 2018. [Cited: 16 September 2022.]
https://www.gov.ie/pdf/?file=https://assets.gov.ie/129614/9bcbb18e-7203-4079-9a59-833842e932f2.pdf .

4 Transport Infrastructure Ireland, “PE-ENV-01104 Climate Guidance for National Roads, Light Rail, and Rural Cycleways
(Offline & Greenways),” Tll Publications, Dublin, 2022. Accessed here on 29th June 2023:
https://www.tiipublications.ie/library/PE-ENV-01104-01.pdf.
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Stage 2: Climate Impact Screening — this stage is
comprised of a high-level assessment of how a range of Road
climate hazards can or may affect the full range of TllI’s
assets. Tll assets are grouped into six categories, as
presented in the Strategy (Figure 2): national roads;
light rail; rural cycleways and national and regional
greenways; buildings; land; and people. Each of the six Rural cycleways and national
. and regional greenways
asset groups have their own assessment. The outputs of
this stage are six competed assessments whereby all
climate hazard and asset pairings are assigned an
overall vulnerability rating.

Light rail

Land

Stage 3: Prioritisation — this stage involves identifying Buildings

which climate hazard and asset pairings from the

Climate Impact Screening assessments (Stage 2) are People

significantly vulnerable such that they require further

investigation. This is based on the vulnerability ratings, Figure 2 Categorisation of TIl’s
with all high vulnerability and some medium assets.

vulnerability pairs taken forward.

Stage 4: Detailed Climate Risk Assessment — this stage
aims to deep-dive into the priority hazard-asset pairs to
better understand the risk, including how the risk may
vary spatially based on variable climatic conditions, or
based on asset age. The methodology for undertaking
this detailed assessment is currently being scoped in a
separate work package.

On behalf of TlI, this report summarises the process and results from Arup’s delivery of Stages 2 and 3, which
includes the Climate Impact Screening assessments and prioritisation in line with the timelines presented in
Table 1 (Q1 and Q2 of 2023). This report’s layout is summarised below:

Section 2 of this report outlines how the process of assessing climate risks within TIl has been
governed, ensuring an understanding of how assets currently respond to severe weather has
been appropriately captured within the assessments.

Section 3 sets out the methodology for Stages 2 and 3 of TIlI’s climate adaptation approach,
including the development of the Climate Impact Screening Excel tool, how the assessments
were undertaken and how the results from that assessment were used to prioritise which
climate hazard/asset pairings would be taken forward for more detailed risk assessment.

Sections 4 to 9 provides further detail on the approach to and results from each of the six asset
groups’ Climate Impact Screening assessments.

Section 10 provides a disclaimer related to the use of climate data within the Climate Impact
Screening assessments.

Section 11 and 12 presents the final conclusions and provides next steps to support Tll in
delivering the Detailed Climate Risk Assessment (Stage 4), in line with the actions outlined in the
Strategy.
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2.

Governance and engagement

A Steering Group meeting was held in March 2023 to provide an overview of TII’s progress, to outline the next
steps for TlI’s climate adaptation process, and to agree who the six asset group representatives would be. The
six asset group Project Managers (PMs) were nominated to represent each asset group and were assigned a
role as asset group PMs, which involved:

Stephen
Smyth

Being available to support workshops and meetings to inform the Climate Impact Screening
assessments;

Identifying, supporting and coordinating the provision of required data and information to Arup
where possible;

Coordinating inputs from other Tll asset specialists where required; and

Providing sign off for the Climate Impact Screening assessment for the asset group.

SIP Assurance B

TIl Adaptation Implementation Group

Composed of Section Leaders

TIl Project
Manager for
each asset
group
Ken Michael Eimear Fox John Orla
Kearney Gaughan Connolly Mulqueen

Figure 3 Governance of climate adaptation implementation.

The PMs for each of the six asset groups were consulted throughout the development of the Climate Impact
Screening assessments in order to maintain clarity and consistency. A summary table of the engagement
carried out is detailed further in Appendix A.1. Broadly, the approach to engagement included:

Initial meeting held with each Tll asset group PM to provide Arup with information and agree
on the key attendees for the proposed workshops.

Arup populated draft Climate Impact Screening assessments based on the information
provided during the initial meetings and engagement with subject matter experts.

A workshop was held for each asset group with TIl PMs and other relevant Tll asset specialists
to validate the vulnerability ratings assigned to each asset group, update the draft Climate
Impact Screening assessments and to provide further inputs, justification and potential
knowledge gaps. The workshops provided an opportunity for the Arup team to understand if
any additional hazards should be considered for the assessments.
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Arup issued a draft Climate Impact Screening Assessment to each asset group PM, who had an
opportunity to review the draft assessments and provide feedback to the Arup team following

the workshops. These reviews allowed each asset group PM to agree on prioritisation of asset
categories.

The final draft Climate Impact Screening assessments were issued to Tll PMs for sign off.
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3. Approach to climate impact screening

The approach to Climate Impact Screening is aligned with TII’s 'Climate Guidance for National Roads, Light Rail,
and Rural Cycleways (Offline & Greenways) - Overarching Technical Document™. It is understood that this
guidance has predominantly been developed for application on new projects. However, the approach to risk
assessment is consistent with the EU ‘Technical guidance on the climate proofing of infrastructure in the
period 2021-2027' which is routinely applied on existing infrastructure. The risk assessment framework in PE-
ENV-01104 provides a useful methodology to undertake the climate impact screening and detailed risk
assessment and will be aligned with future climate assessments on new schemes.

To complete the Climate Impact Screening assessment, Arup developed an Excel-based tool. This tool has six
key steps, as presented in Figure 4, with more detail on each step provided in Sections 3.1 to 3.6. The Climate
Impact Screening Assessment excel tool template can be found in Appendix A.2.

The purpose of this screening assessment is to provide a high-level assessment across all climate hazards that
may impact to TIlI’s assets. Several limitations and assumptions of the approach to the Climate Impact
Screening are set out in Section 3.7.

e
e

3. Vulnerability

4. Confidence

5. Prioritisation

Figure 4 Climate Impact Screening workflow diagram.

5 Transport Infrastructure Ireland, “PE-ENV-01104 Climate Guidance for National Roads, Light Rail, and Rural Cycleways
(Offline & Greenways),” Tll Publications, Dublin, 2022. Accessed here on 29th June 2023:
https://www.tiipublications.ie/library/PE-ENV-01104-01.pdf
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3.1

Step 0: Scoping

For each asset group, climate hazards and asset categories were defined in collaboration with the Tll PMs and
Arup asset specialists, to develop asset-hazard pairings (e.g. wildfire risk to road pavements).

3.11

Hazards

A core range of climate hazards has been drawn from those listed in the Tl Climate Guidance (PE-ENV-01104)°.
During consultation with each of the six asset group Project Managers, this list was reviewed with additional
hazards added where relevant to the asset group. A full summary of the range of climate hazards assessed in

the Climate Impact Screenings is presented in Table 2.

Table 2 Range of climate hazards considered within the climate impact screening assessments.

Asset group
Climate hazards National Light Greenways Buildings | Land | People
Roads Rail and Cycleways
28 Flooding (coastal) —
== including sealevel rise v v v v v v
and storm surge
ad ) .
@ Flooding (fluvial) v v v v v v
L] E ) .
HE Flooding (pluvial) v v v v v v
Flooding - groundwater v v v v v v
A Exremeneat v v v v v v
A Extreme cold (including v v v v v v
freeze-thaw)
‘t&% Wildfire v v v v v v
|®™  Drought v v v v v v
=5  Extreme wind v v v v v v
; Lightning v v v v v v
& v v v v v v
/é“ Natural landslides v v v v v
\}; Engineered slope failure v v v v v v
& Frog v v v v v v
M\, Coastal erosion v v v
& Increase in average v
temperatures

6 Transport Infrastructure Ireland, “PE-ENV-01104 Climate Guidance for National Roads, Light Rail, and Rural Cycleways

(Offline & Greenways),” Tll Publications, Dublin, 2022. Accessed here on 29th June 2023:

https://www.tiipublications.ie/library/PE-ENV-01104-01.pdf.
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3.1.2 Assets

The list of asset types under each asset group were developed collaboratively with the TIl asset group Project
Manager as well as other asset specialists, both within Tl and their Arup counterparts.

For the ‘national roads’ and ‘greenways and cycleways’ asset groups, the asset lists align with existing asset
management categorisations or series. Each asset group’s list of asset types is presented in the respective
‘Asset categories’ sections within this report.

3.2 Step 1: Sensitivity

Sensitivity is defined as the degree to which an asset is adversely affected by a climate hazard. The effect may
be direct (such as high temperatures leading to the melting or rutting of pavements) or indirect (such as
damages caused by an increase in the frequency of coastal flooding due to sea-level rise).

Each climate hazard-asset pairing is assigned a sensitivity rating and score, based on the definitions presented
in Table 3. These definitions are reproduced from the TII Climate Standard’ and are extended to refer to the
extent of asset damage. Assigning sensitivity ratings is based on asset specialist knowledge provided during
engagement with TIl and Arup asset specialists, as well as examples of past events identified from existing
literature. Alongside the rating, a narrative is also provided to justify the score provided.

Table 3 Sensitivity rating, definitions, and scores.

Rating (and Rating Definition

score)
It is possible the climate hazard will have a low or
negligible impact on the asset category. (i.e. periphery or
Low (1) little damage to the asset)
It is possible or likely the climate hazard will have a
moderate impact on the asset category. (i.e. moderate
Medium (2) damage to most of the asset)
The climate hazard will or is likely to have a major impact
on the asset category (i.e. asset destroyed or subjected
to large scale damage reuqiring major engineering
High (3) works)
3.3 Step 2: Exposure

Exposure is defined as the presence of assets in a location that could be adversely affected by climate hazards.
It is recognised that some networks (national roads, greenways and land) are geographically diverse.
Therefore, an assumption has been made on the average level of exposure to which a network might be
subject. However, a site-specific assessment is recommended to better understand the spatial variation in
risks to particular assets.

Each climate hazard-asset pairing is assigned two exposure ratings and scores, based on the definitions
presented in Table 4 one for present-day, and one for future considering the impacts of climate change.

7 Transport Infrastructure Ireland, “PE-ENV-01105 Climate Assessment of Proposed National Roads - Standard,” Tl
Publications, Dublin, 2022. Accessed here on 29th June 2023: https://www.tiipublications.ie/library/PE-ENV-01105-
01.pdf
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These definitions are reproduced directly from the TII Climate Standard® The process of assigning the
exposure ratings considers evidence of past events in Ireland. Climate projection information is used to define
the future exposure score.

This future climate data uses range of sources, in particular leaning on high-resolution climate projection data
produced for the Environmental Protection Agency in 2020, the accompanying report® and Climate Ireland
Data Explorer'®. It is understood that these future climate projection data will be updated through the outputs
emerging from Met Eireann’s TRANSLATE project!l. Alongside the rating score, narrative justifications are
provided.

Table 4 Exposure rating, definitions, and scores.

Rating (and Rating Definition

score)

It is unlikely or rare this climate hazard will occur
(i.e. might arise a number of times in a generation
Low (1) or in a lifetime).

It is possible this climate hazard will occur (i.e.
might arise a number of times in a decade).

Medium (2)
It is almost certain or likely this climate hazard will
occur (i.e. might arise once to several times per
High (3) year).
3.4 Step 3: Vulnerability

Vulnerability is defined as the function of sensitivity and exposure, to capture the extent to which an asset is
vulnerable to a climate hazard.

The vulnerability scores are automatically populated in the Arup Climate Impact Screening Excel tool, using
the defined sensitivity and exposure scores, based on the logic presented in the vulnerability matrix (Figure
5). All vulnerability ratings are also subject to a review workshop with TIl and Arup asset specialists in
attendance, to ensure an accurate overall picture or low/medium/high vulnerability aligning with best
knowledge of both asset performance and climate impacts. Where changes are needed, these are reflected in
the sensitivity or exposure scores and further justification is provided.

8 Transport Infrastructure Ireland, “PE-ENV-01105 Climate Assessment of Proposed National Roads - Standard,” Tl
Publications, Dublin, 2022. Accessed here on 29th June 2023: https://www.tiipublications.ie/library/PE-ENV-01105-
01.pdf

° Nolan, P. and Flanagan, J. (2020) High-resolution Climate Projections for Ireland — A Multi-model Ensemble Approach.
Environmental Protection Agency Report No. 339.Accessed online on 15th September 2022 here: https://
www.epa.ie/publications/research/climate-change/Research_Report_339_Partl.pdf.

10 Climate Ireland, “Climate Data Explorer,” Climate Ireland, [Online]. Accessed online on 9th June 2023 here:
https://climateireland.ie/#!/tools/climateDataExplorer.

11 Met Eireann (2023) TRANSLATE. Accessed here on 4th July 2023: https://www.met.ie/science/translate.
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Vulnerability

High 1*3=3 2*3=6 3*3=9

Sensitivity | Medium | 1*2=2 2*2=4 2*3=6

Low 1*1=1 1*2=2 1*3=3

Low | Medium | High
Exposure (highest score from
current and future climate)

Vulnerability Key (and score)
Low (1-2)
Medium (3-4)
High (6-9)

Figure 5 Vulnerability matrix used in climate impact screening.

3.5 Step 4: Confidence

Confidence scores are also provided for each of the climate hazard-asset pairs, to reflect the potential
uncertainty in the data and evidence that informed the chosen sensitivity and exposure scores. The definitions
of the three confidence scores are provided in Table 5.

Table 5 Confidence rating, definitions, and scores.

Rating (and Rating Definition

score)

The assessment of vulnerability cannot be supported by
available data, and there are no available examples of
how the climate hazard may affect the asset being

Low (1) considered.

The assessment of vulnerability can be supported by
information, data and expert kowledge, but is lacking
Medium (2) |clear association meaning that it is open to challenge.
The assessment of vulnerability can be supported by
information, data and expert kowledge that is beyond
High (3) reasonable doubt.

10
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3.6 Step 5: Prioritisation

The final step of the Climate Impact Screening assessment forms Stage 3 of TIlI’s climate adaptation approach.

The aim of this prioritisation step is to refine the full suite of climate hazard-asset pairs assessed in the Climate
Impact Screening to a shorter list of pairs that require further investigation, having been identified of being
vulnerable to climate impacts within the screening assessment. The further investigation stage aligns with
Stage 4 of TlI’s climate adaptation approach. Ultimately, the results from the detailed assessment in Stage 4
will be used to inform TlI's Climate Adaptation Plan(s). These plans will identify appropriate adaptation actions
and measures that aim to reduce climate risks to acceptable levels (Stage 5 of TlI's climate adaptation
approach).

The process of prioritisation adopted here aligns with the EU Technical Guidance?? that has informed the TlI
Climate Standard'®. Asset-hazard pairings are categorised as ’prioritised’ or ‘under watching brief’ based on
the vulnerability. If ‘prioritised’, the pairings will undergo a more detailed assessment in the next stage. If
‘under watching brief’, the pairings will not undergo a more detailed assessment in the next stage, but should
be reviewed in line with the 5-year cycle.

. High vulnerability: The climate hazard-asset pairings shown in red in the screening assessments
(included in Sections 4, 5, 6, 7, 8, and 9) have a high vulnerability and are therefore
automatically prioritised to be taken through for a more detailed impact assessment.

. Medium vulnerability: The climate hazard-asset pairings shown in orange in the screening
assessments have a medium vulnerability and have either been taken through for a more
detailed impact assessment or kept under watching brief — decided by the core project team.
The core project team consists of Tll asset specialists and technical climate change lead, as well
as Arup climate risk and infrastructure specialists.

° Low vulnerability: The climate hazard-asset pairings shown in green have a low vulnerability
score and are therefore kept under watching brief.

3.7 Method limitations and assumptions

Several limitations and assumptions have been identified during this Climate Impact Screening assessment,
which include:

. The approach is aligned with TII’s Climate Guidance!* and Standard?*>. However, this guidance
was principally developed for application on new schemes, as opposed to being used on
assessing climate risk to a portfolio of existing assets, as is being assessed here.

12 European Commission (2021) Technical guidance on the climate proofing of infrastructure in the period 2021- 2027.
European Commission. [Online] Accessed online on 9 August 2022 here: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=uriserv%3A0J.C_.2021.373.01.0001.01.ENG.

13 Transport Infrastructure Ireland, “PE-ENV-01105 Climate Assessment of Proposed National Roads - Standard,” TlI
Publications, Dublin, 2022. Accessed here on 29th June 2023: https://www.tiipublications.ie/library/PE-ENV-01105-
01.pdf.

1 Transport Infrastructure Ireland, “PE-ENV-01104 Climate Guidance for National Roads, Light Rail, and Rural Cycleways
(Offline & Greenways),” Tll Publications, Dublin, 2022. Accessed here on 29th June 2023:
https://www.tiipublications.ie/library/PE-ENV-01104-01.pdf.

15 Transport Infrastructure Ireland, “PE-ENV-01105 Climate Assessment of Proposed National Roads - Standard,” TlI
Publications, Dublin, 2022. Accessed here on 29th June 2023: https://www.tiipublications.ie/library/PE-ENV-01105-
01.pdf

11
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Therefore, the assessment has, as much as possible, adopted the approach set out in the
climate guidance and standard, but the different application should be recognised.

The developed screening tool is not a spatial risk assessment. Geographic factors that may
exacerbate or decrease exposure; for example elevation, or proximity to the coast, are not
considered. For the purposes of this assessment, impact screening has been undertaken at a
national scale (except for the Light Rail network which principally is in the Dublin vicinity).

The screening tool has not considered the characteristics of individual assets and their spatial
locations, as well as factors that may contribute to an assets sensitivity to a climate hazard (e.g.
health of an asset, its materials, age, construction or specific design features. The asset
sensitivity assessment considers whether there has been any historical evidence of asset failure
at a portfolio level and uses engineering judgement for how assets may respond in future.
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4. National Roads
4.1 Key findings
. Key climate hazards that were found to present a higher level of vulnerability for national roads
asset group include; engineered slope failure, coastal erosion, fluvial flooding and pluvial
flooding.
. The asset categories within the national roads network that are highly vulnerable across all
climate hazards are drainage and structures.

4.2 Asset categories

A Climate Impact Screening assessment of the National Primary and Secondary Road Network (see Figure 6
below) was undertaken. The following asset categories were included in the scope of the screening assessment
for the national roads asset group, as agreed with the Tll asset group PM:

. Pavements?s;

Subnetwork 0 - Motorway and Dual Carriageway Network;
Subnetwork 1 - Engineered Single Carriageway;
Subnetwork 2 - Urban Areas;

Subnetwork 3 - Legacy Network High Traffic;

Subnetwork 4 - Legacy Network Low Traffic;

° Kerbs, Footways, and Paved Areas;

. Drainage'’;

° Structures;

. Tunnels;

° Earthworks;

° Utilities;

° ITS, Traffic Control and Communication;
. Landscaping;

° Buildings;

° Road markings;

16 Following conversations with TIl pavement specialists, it was felt that pavements was too broad a category to reflect
the different pavement engineering and characteristics across the national road network, therefore 5 subnetwork
pavement types have been proposed.

171t is understood that drainage is not present at all locations on the national roads network. Where this is the case,
this will be reflected in the detailed risk assessment in terms of how it may impact other asset classes. In this
assessment, the potential of how drainage may be physically impacted by certain types of climate hazards is being
considered (e.g. how a lack of drainage may impact stability of earthworks).
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. Road Restraint Systems;

° Signs, light posts, fences and noise barriers;
° Ancillary Infrastructure;

. Weather stations; and

. Service areas.

National Primary
« == = National Secondary

Figure 6 Map of National primary and secondary road networks?®.

4.3 Climate hazards

The key climate hazards identified for the national roads Climate Impact Screening assessment include:
. Flooding (coastal) — including sea level rise and storm surge;

. Flooding (fluvial/ river);

18 Transport Infrastructure Ireland. Climate Adaptation Strategy 2022. Transport Infrastructure Ireland. [online] 2022.
[cited: 29 June 2023.] https://www.tii.ie/technical-services/environment/changing-climate/Climate-Adaptation-
Strategy-2022_v2.pdf
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. Flooding (pluvial/ surface water);
° Flooding — groundwater (driven by low intensity, prolonged rainfall);
° Extreme heat;
o Extreme cold (including freeze-thaw cycles);
° Wildfire;
° Drought;
° Extreme wind;
. Lightning;
° Hail;
. Natural landslides and slope failures beyond road boundaries;
. Engineered slope failure (instability of slopes that are engineered, and typically owned by TlI, to

maintain gradient and alignment of network);

° Fog; and
° Coastal erosion.
4.4 Prioritisation

The completion of the Climate Impact Screening assessment for national roads has identified the asset
categories that, based on expert judgment, are most vulnerable to the impacts of certain climate hazards.
Table 6 below presents a summary of the asset-hazard pairings that are being taken forward for prioritisation
(red — high vulnerability) and that are likely to be taken forward for prioritisation (orange — medium
vulnerability). As described in Section 3, the assets being taken forward for prioritisation are based on the
verified vulnerability ratings. The asset-hazard pairings being taken forward for national roads (summarised in
Table 7 below) will be subject to a more detailed priority impact assessment in the next stage. The prioritised
asset-hazard pairings are detailed further in the Excel files attached with this summary document of the
Climate Impact Screening assessment for national roads.
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Climate Yariable

Flooding -

Natural
landslides and

Mational Roads

Service areas

Division Asset categories Flooding [coastall - Flooding groundw ater [driven Extreme cold slope failures
including sea level Flooding [pluvial ! by low intensity. (including freeze- beyond road Engineered
rise and storm surge | [fluvial ! river) | surface water] | prolonged rainfall) Extreme heat thaw cycles) Yildfire Drought Extreme wind Lightning Hail boundaries slope failure Fog Coastal erosion
Yulnerability Yulnerability | Yulnerability Yulnerability Vulnerability Yulnerability Yulnerability Vulnerability | Yulnerability Vulnerability Yulnerability Yulnerability Yulnerability Vulnerability Vulnerability

Subnetwark 0 - Matorw ay and Dual Caniagew ay p z 5 . 5 5 - . , ) . : - " -

Mational Roads Metwark
Mational Roads Subnetwork 1- Engineered Single Carriagew ay 4 £ € @ & E 2 Z 2 2 2 3 & 2 &
Mational Roads Subnetwork 2 - Urban Areas @ 8 E 9 3 g z 2 2 2 2z 3 5 2 G
IWational Roads Subnetwork 3 - Legacy Metwork High Traffic @ E E 9 g 6 z z 2 2 z 3 g 2 5]
Mational Roads Subnetwark 4 - Legacy Network Low Traffic e g E ® 3 g z z 2 2 z 3 B 2 &
Mational Boads Kerbs, Footwaus, and Paved Areas 4 ® & 4 3 & = 4 2 2 2 3 5] 2 G
Mational Roads Orainage 3 g g 5 & B 2 & 2 2 2 3 53 2 G
Mational Boads Structures E 3 El & 4 4 3 2 g & 2 3 5] z 3
[Mational Boads Tunnels & 3 El 2 4 6 2 4 4 2 2 3 & z 3
[Mational Boads Earthworks & 3 3 B 6 z z 4 2 2 Z 3 5] 2 5]
MationslFosds | Uilties 9 g 3 4 4 4 3 2 4 a 2 3 B 2 B
ational Boads ITS, Traffic Contral and Communication e g g z 2 z 3 2 & 4 z 3 53 2 G
Mational Foads Lardscaping 4 3 3 2 4 2 3 B 4 2 2 3 6 2 &
Mational Boads Buildings 4 8 & 4 4 z 3 2 4 2 2 8 & 2 5
Mational Boads RFoad markings 4 & & Z 4 4 3 2 2 2 2 3 5] z 3
Mational Boads Road Restraint Sustems 4 8 & 2 z Z 1 2 2 2 2 3 G 2 B
[Mational Boads Signs. light posts, fences and noise barriers 9 d 3 Z 2 z 2 2 g 2 Z 3 5] 2 5]
Mational Roads Ancillary Infrastructure 9 g g 4 2 z 3 2 4 2 2 3 6 2 6
Mational Roads ‘weather stations & ® & 4 2 2 3 2 2 4 4 3 5 2 [
4 53 5 4 g B 2 4 2 2 2 3 53 2 53

191t is understood that there are very few locations on the national roads network where coastal flooding and coastal erosion are currently not an issue. However, it is important to bring through these climate hazards to the next stage to gain a better
understand of the asset locations in relation to these hazards.
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Table 7 Asset-hazard pairings for prioritisation — national roads
Asset-hazard pairings being taken forward for prioritisation
Asset categories Climate hazard
Natural
. . Flooding . landslides and .
FI E | Coastal
Flooding Floon.:hng (pluvial/ coding Extreme heat Extreme cold Wildfire Drought Extreme wind Lightning Hail slope failures rTglneered slope Fog oas. @
(coastal) (fluvial) (groundwater) failure erosion
surface water) beyond road
boundaries
Pavements Subnetwork 0 - Motorway
and Dual Carriageway
Network
Subnetwork 1 - Engineered
Single Carriageway
Subnetwork 2 - Urban v v v v v v v v v
Areas
Subnetwork 3 - Legacy
Network High Traffic
Subnetwork 4 - Legacy
Network Low Traffic
Kerbs, Footways, and Paved Areas N v v v v v v v v v
Drainage v v v v v v v v v v
Structures v v v v v v v v v v v
Tunnels v v v v v v v v
Earthworks v v v v v v v v v v
Utilities v v v v v v v v v
ITS, Traffic Control and Communication v v v v v v v v v v
Landscaping v v v v v v v v v
Buildings v v v v v v v v v
Road markings v v v v v v v
Road Restraint Systems v v v v v v v v v
Signs, light posts, fences and noise barriers v v v v v v v v v v
Ancillary Infrastructure v v v v v v v
Weather stations v v v v v v v
Service areas v v v v v v v v v
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Light Rail

5.1

Key findings

The key climate hazards that were found to have the highest level of vulnerability for the light
rail asset group include; fluvial flooding, pluvial flooding, extreme heat and groundwater

flooding.

The asset categories within the light rail network that are highly vulnerable across all climate
hazards are ballasted track, underground and overground electrical sub-stations (ESS’s)/ kiosks

and tech rooms.

5.2

Asset categories

A Climate Impact Screening assessment of the light rail network (Luas) (see Figure 7 below) was undertaken.
The following asset categories were included in the scope of the screening assessment for the light rail asset
group, as agreed with the Tll asset group PM:

Drainage;

Earthworks;

Embedded track;

Ballasted track;

Direct fixed track (fixed to concrete);
Rolling stock;

Luas stops;

Automatic fare collection;

Overhead line equipment;

Utilities;

Control and communication systems;
Structures;

Landscaping;

Buildings;

Overground ESS’s/ tech rooms/ kiosks;
Underground ESS’s and tech rooms;
Lifts/ escalators;

Depot equipment; and

Park and ride car parks.
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Dublin's light rail system o B
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Figure 7 Map of TIl’s light rail network (Luas green line and red line).?°

5.3 Climate hazards

The key climate hazards used for the light rail Climate Impact Screening assessment were:

. Flooding (coastal) — including sea level rise and storm surge;

. Flooding (fluvial/ river);

° Flooding (pluvial/ surface water);

. Flooding — groundwater (driven by low intensity, prolonged rainfall);
. Extreme heat;

° Extreme cold;

° Wildfire;

° Drought;

20 Transport Infrastructure Ireland. Climate Adaptation Strategy 2022. Transport Infrastructure Ireland. [online] 2022.
[cited: 29 June 2023.] https://www.tii.ie/technical-services/environment/changing-climate/Climate-Adaptation-
Strategy-2022_v2.pdf
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° Extreme wind;
° Lightning;
° Hail;
. Natural landslides;
° Engineered slope failure; and
° Fog.
5.4 Prioritisation

The Climate Impact Screening assessment for light rail has identified the asset categories that are most
vulnerable to the impacts of the climate hazards. Table 8 below presents a summary of the asset-hazard
pairings that are being taken forward for prioritisation (red — high vulnerability) and that are likely to be taken
forward for prioritisation (orange — medium vulnerability). As described in Section 3, the assets being taken
forward for prioritisation are based on the verified vulnerability ratings. The asset-hazard pairings being taken
forward for light rail (summarised in Table 9 below) will be subject to a more detailed priority impact
assessment in the next stage. The prioritised asset-hazard pairings are detailed further in the Excel files
attached with this summary document of the Climate Impact Screening assessment for light rail.
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Table 8 Summary table of climate impact screening assessment for light rail.

Light rail Drainage

Light rail Earthworks

Light rail Embedded frack

Light rail Ballasted track

Light rail Direct fixed track (fixed to concrete)
Light rail Rolling stock

Light rail Luas stops

Light rail Automatic fare collection

Light rail Overhead line equipment

Light rail Utilities

Light rail Control and communication systems
Light rail Structures

Light rail Landscaping

Light rail Buildings

Light rail Overground ESS's/ tech rooms/ kiosks
Light rail Underground ESS's and tech room
Light rail Lifts/ escalators

Light rail Depot equipment

Light rail Park and ride car parks

Doc No. 1
December 2023

21



Tl

Bonneagar lompail

Doc No. 1
g December 2023
Table 9 Asset-hazard pairings for prioritisation — light rail
Asset-hazard pairings being taken forward for prioritisation
Climate hazard
Asset ) ) Floodi ) )
{cl(;:gtIZIg) ::flr:(\),?a:;g (SETL;:L;Z/gwater) r;?gj:\r:jgwater) Extreme heat Extreme cold | Wildfire Drought Extreme wind Lightning Hail gﬁt(:]s:?lies Sggzen?aeiﬁdre Fog
Drainage v v v v v v
Earthworks v v v v v N v
Embedded track v v v v v
Ballasted track v 4 v v v v v
Direct fixed track (fixed to concrete) v v v v v
Rolling stock v v v v
Luas stops v v v v v
Automatic fare collection v v v v v v
Overhead line equipment v v v v v v v
Utilities v v v v v v
Control and communication systems v v v v v v v v
Structures v v v v v v v v
Landscaping v v v v v
Buildings v v v v v v v
Overground ESS's/ tech rooms/ kiosks v v v v v v v v v
Underground ESS's and tech room v v v v v v v
Lifts/ escalators v v v v v v
Depot equipment v v v v v
Park and ride car parks v v v v v v
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6. Rural Cycleways and National and Regional Greenways
6.1 Key findings

. The key climate hazards that were found to have the highest level of vulnerability for the rural
cycleways and national and regional greenways asset group include; flooding (coastal, fluvial
and pluvial), engineered slope failure, and coastal erosion.

. The asset categories within the rural cycleways and national and regional greenways network
that are highly vulnerable across all climate hazards are the different types of pavement and
structures.

. The asset workshop highlighted that older structures assets have been found to be sensitive to
certain climate hazards, due to their significant age and having been adopted from the historic
rail network. This will be an important consideration when looking at the more detailed
assessment, which will aim to distinguish between older structures and more recent, purpose-
built structures.

. The asset categories of medium priority for wildfire have been taken forward for prioritisation
as a result of the rural cycleways and national and regional greenways network being vulnerable
to wildfire. Although there is limited data on wildfire probability on a national scale, it is
understood that a study is being planned over the next two years on wildfire risk in Ireland.

° The assessments have been undertaken with very limited asset data. Certain geographic factors
or characteristics of individual assets have not been considered which may exacerbate or
decrease asset sensitivity and exposure.

6.2 Asset categories

A Climate Impact Screening assessment for the rural cycleways, national and regional greenways network was
undertaken. The following asset categories were included in the scope of the screening assessment for the
rural cycleways, national and regional greenways asset group, as agreed with the Tll asset group PM:

Signs, light posts and fences;

Drainage;

Earthworks;

Pavements?!:

. Pavement Type A - Bituminous material base/binder and surface course;
. Pavement Type B - Unbound granular base with surface dressing;

. Pavement Type C - Unbound granular base, un-sealed;

Kerbs, footways, and paved areas;

21 Following conversations with TIl pavement specialists, it was felt that pavements was too broad a category to reflect
the different types of pavement engineering and characteristics across the rural cycleways and greenways network,
therefore 3 sub-pavement types have been proposed.
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Road markings;

Utilities;

Traffic control and communication;
Structures;

Tunnels;

Landscaping;

Buildings; and

Ancillary infrastructure.

It is noted that Tll is looking for further clarity on the assets associated with Rural Cycleways and National and
Regional Greenways. Therefore, we recommend reassessing these asset classes in the next phase of work to
understand whether the asset categories can be rationalised. There may also be a requirement to consider
National Cycleway network moving forward also.

6.3

Climate hazards

The key climate hazards used for the greenways Climate Impact Screening assessment were:

6.4

Flooding (coastal) — including sea level rise and storm surge;
Flooding (fluvial/ river);

Flooding (pluvial/ surface water);

Flooding — groundwater (driven by low intensity, prolonged rainfall);
Extreme heat;

Extreme cold;

Wildfire;

Drought;

Extreme wind;

Lightning;

Hail;

Natural landslides;

Engineered slope failure;

Fog; and

Coastal erosion.

Prioritisation

The completion of the Climate Impact Screening assessment for rural cycleways, national and regional
greenways identified the asset categories that will be most vulnerable to the impacts of certain climate

hazards.
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The asset categories for rural cycleways and national and regional greenways have been assessed but it is
recognised that these assets are currently not under the maintenance of Tll. It is assumed that the assessment
for this asset group will support Tll in the development of rural cycleways and national and regional greenways.
Table 10 below presents a summary of the asset-hazard pairings that are being taken forward for prioritisation
(red — high vulnerability) and that are likely to be taken forward for prioritisation (orange — medium
vulnerability). As described in Section 3, the assets being taken forward for prioritisation are based on the
verified vulnerability ratings. The asset-hazard pairings being taken forward for rural cycleways and national
and regional greenways (summarised in Table 11 below) will be subject to a more detailed priority impact
assessment in the next stage. The prioritised asset-hazard pairings are detailed further in the Excel files
attached with this summary document of the Climate Impact Screening assessment for rural cycleways and
national and regional greenways.
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Table 10 Summary table of climate impact screening assessment for cycleways and greenways.

Greenw aus and cyclewaus

Signz, light postz and fences

Greenw ays and cysleways

Drainage

Greenw aus and cyslewaus

Earthw arks

Greenw avs and cycleways

Pavement Tupe & - Bituminous material bassbinder
and surface course

Greerw avs and cuclewaus

Pavement Type B - Unbound granular base with
surface dressing

Greerw ays and cyclewaus

Pavement Tupe C - Unbound granular base, un-
sealed

Greenw aus and cyclewaus

Kerbs, footways, and paved areas

Greenw ays and cysleways

Road markings

Greenw aus and cyslewaus

Lltilities

Greenw avs and cycleways

Traftic control and communication

Greerw avs and cuclewaus

Structures

Greerw ays and cyclewaus

Tunnels

Greenw aus and cyclewaus

Landscaping

Greenw ays and cysleways

Buildirg=

Greenw aus and cyslewaus

Arcillary infrastrusture
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Table 11 Asset-hazard pairings for prioritisation — rural cycleways and national and regional greenways

Asset-hazard pairings being taken forward for prioritisation

Asset Climate hazard
Floodin Floodin Flooding Floodin Natural Engineered slope Coastal
& X & (pluvial/ 5 Extreme heat Extreme cold Wildfire Drought Extreme wind | Lightning Hail . ‘g P Fog R
(coastal) (fluvial) (groundwater) landslides failure erosion
surface water)
Signs, light posts and fences v v v v v v v v
Drainage v v v v v v v v v
Earthworks v v 4 v v v v v v
Pavements Pavement Type A -
Bltumlr.wus material v v v v v v v v v v
base/binder and
surface course
Pavement Type B -
Unbournd granular v v v v v v v v v v v
base with surface
dressing

Pavement Type C -
Unbound granular v v v v v v v v v v v

base, un-sealed

Kerbs, footways, and paved areas v v 4 v v v v v v
Road markings v v v v v v v v
Utilities v v v v v v v
Traffic control and communication v v v v v v v v v
Structures v v v v v v v v v v v
Tunnels v v v v v v v v v v
Landscaping v v v v v v v v v
Buildings v v v v v v v v v v v v
Ancillary infrastructure v v v v v v v
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7. Buildings
7.1 Key findings
. The key climate hazards that were found to have the highest level of vulnerability for the
buildings asset group include; flooding (coastal, fluvial, pluvial and groundwater), and extreme
heat.
. The asset categories within the buildings asset group that are highly vulnerable across all
climate hazards are drainage, utilities, server rooms and ICT equipment.

7.2 Asset categories

A Climate Impact Screening assessment for TlI’s headquarter offices at Parkgate street and other buildings
within the TII network was undertaken. Other buildings such as depots have been included in other respective
asset groups. The following asset categories were included in the scope of the screening assessment for the
buildings asset group, as agreed with the Tll asset group PM:

° Drainage;
. Heating, Ventilation & Air Conditioning (Hvac);

. UPS (uninterruptable power supply);

° Structures and facade;
° Utilities;
° Server rooms;
° Office car park; and
° ICT equipment.
7.3 Climate hazards

The key climate hazards used for the buildings Climate Impact Screening assessment were:

° Flooding (coastal) — including sea level rise and storm surge;

. Flooding (fluvial/ river);

° Flooding (pluvial/ surface water);

. Flooding — groundwater (driven by low intensity, prolonged rainfall);
. Extreme heat;

° Extreme cold;

° Wildfire;

° Drought;

. Extreme wind;
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. Lightning;
° Hail;
° Engineered slope failure; and
. Fog.
7.4 Prioritisation

The completion of the Climate Impact Screening assessment for buildings identified the asset categories that
will be most vulnerable to the impacts of certain climate hazards. Table 12 below presents a summary of the
asset-hazard pairings that are being taken forward for prioritisation (red — high vulnerability) and that are
likely to be taken forward for prioritisation (orange — medium vulnerability). As described in Section 3, the
assets being taken forward for prioritisation are based on the verified vulnerability ratings. The asset-hazard
pairings being taken forward for buildings (summarised in Table 13 below) will be subject to a more detailed
priority impact assessment in the next stage. The prioritised asset-hazard pairings are detailed further in the
Excel files attached with this summary document of the Climate Impact Screening assessment for buildings.

29



Bonneagar lompair Eireann

Transport Infrastructure Ireland

Doc No. 1
December 2023

Table 12 Summary table of climate impact screening assessment for buildings.

Buildings

Drainage

Buildings

Heating, Ventilation & Air
Conditioning (Hvac)

Buildings

LIPS (uninterruptable power
Supply)

Buildings

Structures and facade

Buildings

Utilities

Buildings

SEenerrooms

Buildings

Office car park

Buildings

ICT equipment
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Table 13 Asset-hazard pairings for prioritisation - buildings
Asset-hazard pairings being taken forward for prioritisation
Asset Climate hazard
Flooding
Flooding FIoot_jmg (pluvial/ Flooding Extreme heat | Extreme cold | Wildfire Drought Extreme wind | Lightning Hail ErTglneered slope Fog
(coastal) (fluvial) surface (groundwater) failure
water)
Drainage v v v v v
Heating, Ventilation & Air Conditioning v v v v v v
(Hvac)
UPS (uninterruptable power supply) 4 v v 4
Structures and facade v v
Utilities v v v 4 v v
Server rooms 4 v 4 4
Office car park 4 v 4 v 4 v
v v v v v

ICT equipment
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8. Land

8.1 Key findings
. The key climate hazards that were found to have the highest level of vulnerability for the land
asset group include; natural landslides and engineered slope failure.

. Most of the asset categories within the land asset group are vulnerable to all listed climate
hazards.

8.2 Asset categories

A Climate Impact Screening assessment for the land associated with TIlI’s networks was undertaken. The
following asset categories were included in the scope of the screening assessment for the land asset group, as
agreed with the TIl asset group PM:

. Woodland;
° Woodland Strips;

. Treelines;

. Individual trees or groups;
. Hedges;

° Grass verge;

° Soil;

. Wetland / Pond / Waterbody;

° Feature / Ornamental Areas; and
° Grass track.
8.3 Climate hazards

The key climate hazards used for the land Climate Impact Screening assessment were:

. Flooding (coastal) — including sea level rise and storm surge;

. Flooding (fluvial/ river);

° Flooding (pluvial/ surface water);

. Flooding — groundwater (driven by low intensity, prolonged rainfall);
° Extreme heat;

° Extreme cold;

° Wildfire;

° Drought;
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° Extreme wind;

° Lightning;

. Hail;

. Natural landslides;

° Engineered slope failure;

° Fog; and

. Increased annual average temperature.

‘Increased annual average temperature’ was added as an additional climate hazard to those taken from TII’s
Climate Guidance for National Roads, Light Rail and Rural Cycleways (offline and greenways) standard?? for
the purpose of the land asset group Climate Impact Screening assessment.

8.4 Prioritisation

The completion of the Climate Impact Screening assessment for land identified the asset categories that will
be most vulnerable to the impacts of certain climate hazards. Table 14 below presents a summary of the asset-
hazard pairings that are being taken forward for prioritisation (red — high vulnerability) and that are likely to
be taken forward for prioritisation (orange — medium vulnerability). As described in Section 3, the assets being
taken forward for prioritisation are based on the verified vulnerability ratings. The asset-hazard pairings being
taken forward for land (summarised in Table 15 below) will be subject to a more detailed priority impact
assessment in the next stage. The prioritised asset-hazard pairings are detailed further in the Excel files
attached with this summary document of the Climate Impact Screening assessment for land.

22 Transport Infrastructure Ireland, “PE-ENV-01104 Climate Guidance for National Roads, Light Rail, and Rural Cycleways
(Offline & Greenways),” Tll Publications, Dublin, 2022. Accessed here on 29th June 2023:
https://www.tiipublications.ie/library/PE-ENV-01104-01.pdf.
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Table 14 Summary table of climate impact screening assessment for land.

Woodland
Land Woodland Strips
Land Treelines
Land Individual frees or groups
Land Hedges
Land Grass verge
Land Sail
Land Wetland / Pond / Waterbody
Land Feature / Ornamental Areas
Land Grass frack
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Asset-hazard pairings being taken forward for prioritisation

Asset Climate hazard

Floodin Floodin Flooding Floodin Natural Engineered slope Increased annual

& . & (pluvial/ surface & Extreme heat Extreme cold Wildfire Drought Extreme wind Lightning Hail X .g P Fog average
(coastal) (fluvial) (groundwater) landslides failure
water) temperature

Woodland v v v v v v v v v v v
Woodland Strips v v v v v v v v v v v
Treelines v v v v v v v v v v v
Individual trees or v v v v v v v v v v v
groups
Hedges v v v v v v v v v v v
Grass verge v v v v v v v v v v
Soil v v v v v v v v v v v
Wetland / Pond / v v v v v v v v v
Waterbody
Feature / v v v v s v v S,
Ornamental Areas
Grass track v v v v v v v v v v v
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9. People
9.1 Key findings

. The TII divisions at risk from the impacts of climate events are Network Management, Corporate
Services, Business Services and the Board.

. There are a significant number of external organisations that are critical to TIl's day-to-day
operations and who are vulnerable to the impacts of climate events. These include local
authorities, consultants and contractors, other modes of transport and public transport
operators.

TII’'s people are a core component of its organisation. It is important to recognise that this asset group is very
different to the physical asset groupings discussed in previous sections. As such, it was found that the
standardised methodology for undertaking the Climate Impact Screening assessment used for the other five
asset groups was not appropriate for ‘People’. In addition, while it is becoming increasingly common for
organisations to consider the climate risks to its physical assets, the potential climate impacts to staff are
under-considered; Arup is unaware of other similar organisations that have undertaken such an assessment.
Consequently, Arup has developed a bespoke assessment methodology for this asset group.

This bespoke methodology is formed of four key steps, shown in Figure 8 with more detail on the four steps
provided in Sections 9.2 to 9.5. Within these steps, stages 2-4 of TlI’s climate adaptation approach are covered:
impact screening, prioritisation, and detailed climate risk assessment (Figure 1). The assessment considers
likelihood and consequence of impacts to people from the range of climate hazards used in other five
assessments— a step in advance of the other asset assessments. This is because sufficient levels of detail on
which roles require priority adaptation actions is provided in this bespoke assessment. As a result, the final
priority ratings have been changed from medium and high priority to medium and high risk, and the medium
and high risk internal and external stakeholders will be taken forward for adaptation planning. Therefore, the
next step for the people asset group is to develop a climate adaptation action plan.

An initial workshop was held with TIl PMs following the first draft of the Climate Impact Screening assessment
to discuss any issues and to establish clarification on people assets.

2. Climate impact screening

3. Role assessment

4. Prioritisation

Figure 8 People climate risk assessment workflow diagram.
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9.2 Step 1: Scoping

This first step involved developing the scope of the people Climate Impact Screening assessment by
understanding job roles and teams associated with TII, key climate hazards and working environments. A
working environment is defined as the places where work associated with TIl's key roles and responsibilities
is undertaken. A list of roles (internal and external), key climate hazards, and working environments was
compiled and agreed with TlI, as part of step one. Examples of each are presented in Figure 9.

The project team engaged with the TIl HR and Occupational Heath teams, as well as an Arup engineer who is
familiar with the wide range of teams across TIl. This engagement enabled the scoping of the assessment to

be finalised.
1. Job roles / teams 2. Climate hazards 3. Working environments
+ A list of roles of relevance to TIl. + A list of chimate hazards which may *A list of working environments where
+ This includes the T1l teams within the impede people from carrying out their the identified roles are taken place.
following divisions role. These are: These are:
 Board
- Commercial Operations * Flooding: coastal, river, surface water 1. Working from home
- Capital Programme Management and groundwater 2. Travelling: commuting or for
- Network Management * Extreme heat business
+ Professional Services * Extreme 3. Working outside
- Corporate Services * Wildfire 4. Working from an office
« Business Services * Drought 5. Working from a road depot or
* Extreme wind service area 7
Some examples of external « Lightning 6. Working from a light rail depot
organisations: + Hail /7. Working from a .'Jgh_fraﬂ
« L ocal Authorities « Natural landslides g;_’i;g;?(ﬂﬁd substation, tech room
« NTA * Engineered slope failure ; .
8. Working from a light rail
- OPW - Fog Y g

underground substation or tech
room

Figure 9 Examples of the roles, climate hazards and working environments adopted for the people climate
risk assessment.
9.2.1 Job roles / teams

Table 16 and Table 17 respectively list all Tll teams (referred to as internal stakeholders) and external
stakeholders that are included in the scope of the screening assessment for the people asset group.

Table 16 Full list of Tl divisions and teams included in people assessment.

Tl Division TIl Team

Board Board and Executive Committee

Corporate Comms

Commercial Operations Light Rail

Light Rail: Operations

Light Rail: Marketing

Tolling Business

PPP Procurement & Finance
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TII Division TIl Team

Financial Operations

Capital Programme Roads Capital Programme
Management

Public Transport Capital Programme

Public Transport Capital Programme: Public Transport Construction

Public Transport Capital Programme: Public Transport Construction - Traffic

Public Transport Capital Programme: Public Transport Construction - Projects
Communications/Liaison

Public Transport New Scheme Planning: Drawing Control

Public Transport New Scheme Planning: Surveying

Public Transport Capital Programme: Engineering Design

Public Transport Capital Programme: Roads & Drainage

Public Transport Capital Programme: Structural Design

Public Transport Capital Programme: Track

Public Transport Capital Programme: Utilities

Public Transport Capital Programme: Architecture

Public Transport Capital Programme: Power & Systems Engineering

Public Transport Capital Programme: Rolling Stock Engineering

Public Transport Capital Programme: Network Enhancements

Project Services: Quality & Document Control

Project Services: Programme Management

Project Services: Risk

Project Services: Commercial

Land & Property Acquisition

Network Management Network Operations: Traffic Management

Network Operations: Motorways Operations & Maintenance

Network Operations: Tunnels Operations & Maintenance
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TII Division

TIl Team

Network Operations: PPP Operations

Network Operations: Maintenance & Winter Operations

Network Operations

Pavement Engineering & Asset Management

Structures Engineering & Asset Management

Network Data

Professional Services

Strategic & Transport Planning

Archaeology & Heritage

Research & Standards

Environmental Policy & Compliance

Safety Roads & Tunnels

Rail & Occupational Safety

Corporate Services

Facilities & Support Services

Regulatory & Administration

Procurement

IT

Business Services

Finance/Accounting

HR

Board Secretarial

Legal & Governance

Internal Audit

Land Use Planning
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Table 17 Full list of external stakeholders included in people assessment.

External stakeholder group

Division or organisation

Local Authorities

Greenways management

Roads (inc. winter maintenance)

Fire services

Environment Section

County and City Management Association (CCMA)

Regional Assemblies

Planning

Government Departments

Department of Transport

Department of Housing, Local Government and Heritage

Department of Justice

Department of Education

Department of Environment, Climate and Communications

State Agencies

National Transport Authority (NTA)

NTA Exec Team

Inland Fisheries

NPWS (National Parks & Wildlife Service)

Irish Water

Forestry Services

NSAI (National Standards Authority Of Ireland)

Irish Rail

Dublin Bus

3rd Level Institutions (universities etc.)

SEAI (Sustainable Energy Authority of Ireland)

Waterways Ireland
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External stakeholder group

Division or organisation

OPW (Office for Public Works)

EPA (Environmental Protection Agency)

GSI (Geological Survey Ireland)

National Biodiversity Ireland

Heritage Council

Teagasc (The Agriculture and Food Development Authority)

Pesticide Registration and Control Division

Gas Networks Ireland

Eirgrid

Coillte (Forestry)

Bord na Mona (The Peat Board)

National Asset Management Agency (NAMA)

An Bord Pleanala (The Planning Board)

Enterprise Ireland

National Monuments Service

National Museum of Ireland

Commission for Railway Regulation (CRR)

Health and Safety Authority (HSA)

Railway Accident Investigation Unit (RAIU)

An Garda Siochana (Police)

NISO (National Irish Safety Organisation)

IDA

RSA (Driving test)

Health Service Executive

ESB Networks Ireland
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External stakeholder group

Division or organisation

Environmental NGOs

Environmental NGOs

Special Interest Group

IRHA (Irish Road Haulage Association)

Engineers Ireland

CIF (Construction Industry Federation)

Irish Asphalt Pavement Producers Association (IAPA)

CILT Chartered Institute of Logistics & Transport Ireland)

Royal Irish Academy

Cycling

AA

Ports

Airports

Developers

IBEC (Business Membership and lobbying group)

IFA (Irish Farmers' Association)

Irish Barrier Association (IBA)

Public & Public Representative

General Public

Land Owners

Elected Officials

Businesses

Kiosk or service area businesses

Contractors

Main Contractors

PPP Cos

PPP Conc

MMARC

Arch Contractors

Luas Operator
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External stakeholder group Division or organisation

Consultants Consultants

9.2.2 Climate hazards

The key climate hazards used for the people Climate Impact Screening assessment (Step 2) are:

° Flooding (coastal) — including sea level rise and storm surge;
° Flooding (fluvial/ river);

° Flooding (pluvial/ surface water);

° Flooding — groundwater (driven by low intensity, prolonged rainfall);
° Extreme heat;

. Extreme cold;

° Wildfire;

° Drought;

o Extreme wind;

. Lightning;

° Hail;

° Natural landslides;

. Engineered slope failure;

° Fog; and

. Coastal erosion.

Many of the hazards identified in this list were taken from the Tll Climate Guidance?3, with some additional

hazards added following stakeholder engagement.

9.2.3 Working environments

When developing the methodology for the people asset group, it was recognised that the key factor that
influences a person’s vulnerability to a climate hazard event is where they are undertaking that role. For
example, those in roles that require having to travel to and physically maintain a section of network are more
likely to be exposed to a climate hazard than someone able to work from home. As such, a list of working
environments where the roles identified in Section 9.2.1 are undertaken was developed. These are:

. Working from home
° Travelling: commuting or for business
° Working outside

. Working from an office

2 Transport Infrastructure Ireland, “PE-ENV-01104 Climate Guidance for National Roads, Light Rail, and Rural Cycleways

(Offline & Greenways),” Tll Publications, Dublin, 2022. Accessed here on 29th June 2023:
https://www.tiipublications.ie/library/PE-ENV-01104-01.pdf.
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. Working from a road depot

° Working from a light rail depot

° Working from a light rail overground substation, tech room or kiosk
. Working from a light rail underground
9.3 Step 2: Climate Impact Screening

The second step assessed the list of working environments (e.g. working from home, working from an office
or working outside) against the key climate hazards (e.g. extreme heat, flooding and lightning). This stage
assessed how the types of hazards to which stakeholders may be exposed vary depending on where they
undertake their role. The Climate Impact Screening assessment tool was applied to this step to assess the
sensitivity and exposure of the listed working environments.

The working environments that identified as a ‘high’ vulnerability were taken through to prioritisation along
with any working environments that were of ‘medium’ vulnerability that were taken through on a case-by-
case basis. The output of step two is a list of priority climate hazards for each working environment. This
demonstrated that any roles which could not be solely undertaken from home if needed, face a higher
likelihood of being at-risk from a wider range of climate hazards, due to the increased exposure from travelling
from home to work elsewhere, including working outside where the exposure to climate hazards is particularly
severe.

A workflow detailing this second step is presented in Figure 10.
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Step 2: Climate
hazard screening

For the People asset
|group, the main factor
influencing a role's
vulnerability to
|climate hazards is the
working
environments where
the role is
undertaken.

This climate hazard
screening
captures the climate
hazards to which
each working
environment is
vulnerable.

Climate hazards

Working environments
This influences the types and magnitudes of hazards to which stakeholders will be exposad
) ) : ) Flooding: coastal, nver, surface water Extreme wind
Working from an gffice Horking from a light rail underground and groundwater Lightning
Working cutside substation or fech room Extrame heat Hail
Travelling commuting or for businsss Forking from a light rail overground Extrame cold Natural landslides
Working from home substaiion, fech room or kiosk Wildfire Engineered slope failure
Horking from a road depot or service arsa

Figure 10 Climate impact screening workflow for the people climate risk assessment.

7

VA A A Y

Apply Climate Impact Screening tool to assess sensitivity and exposure of each working environment to each climate hazard.

Calculate overall vulnerability score for each hazard using matrix.

Climate hazards associated with the working environment

V7

Screen climate hazards in if identified as high vulnerability from the impact screening tool,
and review on case-by-case basis those hazards that come out as medium vulnerability.

V7

Travelling . Working from an .

{either . . Woarking from Waorking in an L Working from a ovarground light rail L fru_rn an
commuting or Working outside home office road depot or light rail depat substation, tech room UL 2 TRl it el
for business) service area 9 po or kiosk substation or tach room

Flooding: Flooding: ) )
coastal, fluvial coastal, fluvial H““d“Q:_ F'““d'“!]i_ ) ) )
pluvial and pluvial and coastal, fluvial| |coastal, fluvial Flooding: coastal, Flooding: coastal, Flooding: coastal, Flooding: coastal, fluvial
groundwater groundwater pluvial and pluvial and fluvial pluvial and fluvial pluvial and fluvial pluvial and pluvial and grou dwat
groundwater groundwater groundwater groundwater groundwater
Extreme heat Extreme heat Extreme heat
Extreme heat Extreme heat Extreme heat Extreme heat Extreme heat
Extreme cold Extreme cold Wildfire
Wildfire Wildfire Wildfire Wildfire Wildfire
Wildfire Wildfire i
Cuagtd Euagtal Coastal erosion Coastal erosion Coastal erosion I EIEmET
Extreme wind Extreme wind sl Hle i
Lightning Lightning
Hail Hail
Fog Fog
Coastal erosion Coastal erosion
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9.4 Step: 3 Role assessment

The third step aims to define the likelihood and consequence of a climate hazard affecting each identified
internal and external role.

Here, likelihood is based on roles’ working environments, and whether the role can be done effectively while
working from home, based on the rationale detailed in Step 2 above. Roles that involved working from home
have a relatively low likelihood of experiencing climate hazards and roles that do not involve working from
home have a relatively high likelihood of experiencing climate hazards. It is important to note there are some
limitations and key assumptions associated with this approach; for example, people in hybrid roles (part-office,
part-WFH), may be already working from the office when a climate event occurs, making it more likely they
will be affected by the event, either while at work or while travelling home. An adjustment rating column is
also provided to enable the likelihood score to be adjusted based on a more nuanced understanding of day-
to-day role.

The consequence of a climate hazard affecting roles is based on whether a role is critical for the day-to-day
operations of TIl. Roles that were found to be critical to day-to-day operations were identified as having high
consequences in the short and long-term. Roles that were not found to be critical to day-to-day operations
were identified as having high consequences in the long term and low consequences in the short term.

A workflow detailing this third step is presented in Figure 11.
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Which working environments does the role involve?
Travelling ) Working from an
(ither lorking outsige| | Working from | Workinginan| | YV d""d'gep“;";: Working from a | | overground light rail uwm,mmﬁ,n
(;::nbn:: sin? s:; home office SEvCe Srea light rail depot substaboc:n. tech room substation or tech room

Best-case
scenario: only
affected by @ @

hazards
iated with Need to consider

WFH. Note that S [nge of
staff may still be G Yes No 3 hmm Yes No

vulnerable to assocmiabd

other hazards

(e.g. if staff in
)

experiencing climate experiencing climate |consequence:| |consequence:| | consequence: | |consequence:
hazard: low hazard: high hlqh high high low

Figure 11 Role assessment workflow for the people climate risk assessment.
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9.5 Step 4: Prioritisation

The fourth and final step assigns each role a risk rating of either ‘high’, ‘medium’ or ‘low’, as a function of the
role’s likelihood and consequence ratings, using the logic presented in the risk matrix in Figure 12. Final risk
ratings were determined based on the level of risk associated with each role. Roles that were assigned a high
risk rating were identified as being taken forward for the climate adaptation plan, along with roles of medium
risk that were taken through on a case-by-case basis. The remaining roles are considered to remain under a
watching brief.

The completion of the Climate Impact Screening assessment for people identified the internal roles and
external stakeholders that are expected to be most vulnerable to the impacts of climate hazards, shown in the
summary table (Table 18) below. Engagement with Tl asset specialists helped to confirm the vulnerability
ratings for each of the asset categories for people, considering the likelihood and consequence ratings of each
of the stakeholders. Further engagement was conducted with Tll representatives and Arup experts to finalise
the people Climate Impact Screening assessment. Tll had an opportunity to provide additional feedback
following the workshop when they received a draft of the Climate Impact Screening assessment tool.

Can the role be done from home? Is the role critical to day-to-day
operations?

Yes No Yes No
: y y
Low High High Low

Likelihood Short-term consequence
Medium risk ~
being taken
% | forward or under
T | watching brief?
°
o
o
£
e Low risk —under | Medium risk —
ey | watching brief being taken
= forward or under
S watching brief?
Low High
Consequence

Figure 12 Risk matrix used for the People climate risk assessment.
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Table 18 Summary table of climate impact screening assessment for people.

Favement Engineering & Asset

Mational A==et Management

Stakehold i f i . . . .
Asset group [THI 2 ;_ o Metwark Management Management Internal Low risk - under watching brief State Agencies Agency [MNARMA] External High risk. - being taken Forward
directorate or Asset sub-group : - Final priority rating Structures Engineering & Asset . . An Bord Pleanala [The Planning
organisation and team] nterna Metwork Management Management Internal Low risk - under watching brief State B . Eoard] Ent | High risk. - being taken F d
external Metwork Management Metwork Dlata Internal High risk. - bieing baken forward A qem!ES =ElL - HLern 19 r_'S HEEINHEE En. Dr""'":_”
Praofessional Services Strateqic & Transport Planning [ Internal Lo risk - under watching brief State Agencies Enterprise Ireland External Lo risk - under watching brief
Medium risk - being taken Professional Services Archaesology & Heritage Internal Low risk - under watching brief Medi : .
. . edium risk - under watchin
Ecard Eoard and Executive Committes | Internal forward Professional Services Fiesearch & Standards Internal Lo risk - under watching brief . . . n 9
TAedium risk - being tak - " State Agencies Mational Monuments Service | External brief
edium rizk - being taken Environmental Palicy & - - -
Board Corporate Comms Irkernl Foryard Professional Services Compliance Internal Lo rizk - under watching brief . . Mediurm rizk - under watching
Iedium risk - under watching State Agencies Mational Museumn of Ireland External brief
Commercial Operations Light Pzl Irkernal brief Professional Services Safety Roads & Tunnels Internal Liow rigk - under watching brief Commission for Railway
Commercial Qperations Light Fiail: Operations Internal High risk. - being taken Farward State Agencies Fiequlation [CHR] External Liow risk - under watching brief
Commercial Operations Light Riail: Parketing Internal Lioww rizk - under watching brief Professional Services Riail & Qccupational Satety Internal Low rizk - under watching brief Health and Safety Authaority Mediurm risk - being taken
Commercial Operations Tolling Business Internal Low risk - under watching brief Corporate Seru!ces Failities & Suppc\r_t SerU|pes Internal High r_|5k - being takenlfnrwe_‘rd State Agencies [HEA] External Forward
Commercial Dperations PPP Procurement & Finance Internal Lioww risk. - under watching brief Corparate Services Bequlatory & Administration Internal Liovp sl Lnilat el s Ee Fiailway Accident Investigation
C iall - Fi ial 0 - | | Lavw rizk - und hinua brief Corporate Services Frocurement Internal Low risk - under watching brief . y L )
ommercial Dperations inancial Dperations nterna T Hp L et Corporate Services T Internal Tledium rick. - being taken State Agencies it [RAILT Euternal High risk. - being taken Forward
Capital Programme Managemen| Foads Capital Programme Internal Low risk - under watching brief Medium risk - being taken State Agencies An Garda Siochana [Police] External High risk. - being taken forward
Fublic Transport Capital MMedium risk - under watching Euziness Serdices Financed &ccounting Internal forward MISO [Mational Irish Safety
Capital Programme Managemen F‘rcn:!rarnrne _ Internal brief Bus!ness Serl.l!ces HE _ Internal Medigm risk - being ta.ken _ State Aqencies Organisation] Euternal L risk - under watching brief
Fublic Transpart Capital Business Services Bioard Secretarial Internal Lo risk - under watching brief N - - -
Programme: Public Transpart Medium risk - under watching Medium risk - under watching State Agencies DA, External Low flEk -.'-ll'ld'E"f watching tffI'E'F
Capital Programme Managemen| Construction Inkernal brief Business Serdices Leqal & Governance Internal brigk . o I"\-"I_E--:Ilum risk - under watching
Public Transport Capital o ] Eusiness Services Internal Audit Internal Lo risk - under watching brief State Agencies FSA [Oriving best] External brief
) Programme: Public Transport [edimiizkindenaiching Business Services Land Lise Flanning Internal Low risk - under watching brief State Agencies Health Service Executive External High risk. - being taken Forward
Capital Programme Managemen| Construction - Traffic Internal brief Medium risk. - being taken - - " "
Fublic Tranzport Capital Local Autharities Greenways management External Forward State dgencies ESE Metworks Ireland External High rizk. - bieing taken forward
Frogramme: Public Transpart Local Autharities Fioads [ine. winter maintenance] | Exsternal High risk. - being taken forward Medium risk - under watching
Construction - Projects Medium rigk. - under watching Local Suthorities Fire services External High rigk. - being taken forward Environmental NGO=s Ernironmental NG0s External brief
Capital Programme Managemen| CommunicationsiLiaison Internal brief Local Authorities Environment Section Euternal Lo risk - under watzhing brief IRHA [Irizh Fioad Haulage
; PUb"c- Tranqurt Mew Scheme i i i Local Authorities gz:;;g:;?;ﬁgucwgiagemem Euternal Lo risk - under watzhing brief Special Interest Graup Azsociation] Euternal S S
Capital Programme Managemen F'Ian!'ulnl:l Dirawing Contral Internal Lo .”Sk .under watching I:fneF Cocal Eathoritie Fiecional Assemblies Euternal Lo ik - under watching brief Special Intere st Group Engineers Ireland Esternal Lo risk, - under watching briet
. Public Transport Mew Scheme Mediurm risk. - under watching Lo al Authorities Planning Estternal Lo risk - under watching brief CIF [Sonstruction Industry
Capital Programme banagemen F'Ian!'nnq: Surveying . Internal brief Gowernment Departments Department of Transport External Lo risk - under watching brief Special Interest Group Federation] External Lo risk - under watching brief
Canital P iy EUb"C Tfa"'5F|'_:‘:“t_':aF'|_ta| Desian linternal Lo rick - und ohing briek Diepartment of Housing, Local Irish Asphalt Pavement
apital Programme Managemen| Programme: Engineering Design | Interna ow risk - under watching briel i ik - A i , e ) ) )
Fublic Transpent Capital Lovernment Departments Government and Heritage Esternal e nde b fos Special Interest Group Producers Sssociation [lAPA] | External Low risk - under watching brief
Capital Programme Managemen| Programme: Fioads & Drainage | Internal Lo risk - under watching brick Giovernment Departments Department of JLISL‘IGE". External Loy r!sk -under watch!nu br!eF CILT Chartered Institute of
Public Transport Capital Giowernment Clepartments g‘-‘”a"""'-""t ‘:‘: Ed'-'?a“‘:"" Esternal Lo rizk - under watching brief Special Interest Group Logistics & Transport Ireland] | External Lo rik - under watching brief
Capital Programme Managemen| Programme: Structural Design | Inkernal Lo risk - under watching brief epartment oF Enviranment, : : f f f
Public Transport Capital Government Departments Climate and Communications | External Lo rigk - under watching brief Special Interest Group Fiowal Irish Academy External kq‘:""'l'j_”ﬂ '_"'Ed‘?r '.;atchlnqﬁrleF
Capital Programme Managemen| Programme: Track Internal Liow rizk. - under watching brief State Agencies [MTA) External Lo rigk - under watching bricf Special Intere st Grou Cuslin Extrnal I:-riZF Ml AR = WG 13T QG
] Public Transport Capital ; o State Agencies MT& Esec Team External Low risk - under watching brief B P 4Eing
Capital Programme Managemen F'n:u:!rarnme: Ltilities : Internal Low risk - under watching brief Chate Agencies Inland Fisherics External brick Special Interest Group LNt Euternal Hiqh.risk : being Ifake-n Forward
Canital P o E“b"': T““T“FP'“' ternal Lo rizk - und P MPWS [Mational Parks & Wildlife Fledium risk, - under watching _ Redium risk - being taken
apital Programme Managemen Pn:':l:!ra_?-.me: rc: E|:tve~-:_tturle nternal ow risk - under watching brie State Agencies Servie] Esternal brict Special Interest Group Farts External Fnrwgrd . .
P:Ing:rcan:i:;%j;w;gcl Sagstems State Agencies Irigh W aber External Hiigh rigk. - being taken forward ) ) Medium risk - being taken
Capital Programme Managemen| Engineering Internal Lo risk - under watching brief State Agencies Forestry Services External High risk - being taken forward Special Interest Group Aifports Esternal me".ard " -
Public Transport Capital MSAl [Mational Standards Medium risk - under watching
Programme: Fiolling Stack State Agencies Autharity OF reland] External Low risk - under watching brief Special Interest Group Deyvelopers External brief
Capital Programme Managemen| Engineering Inkernal Lo risk, - under watching brief State Agencies Irizh Fail External High rizk. - being taken Forward IBEC [Business Membership
Fublic Transport Capital State Aqencies Dublin Bus External High rizk. - being taken forward Special Interest Group and lobbying group] Euternal Lo risk - under watching brief
) Programme: Metwork. . o 3rd Lewel Institutions Special Interest Group IFA [Irizh Farmers' Association)] | External Low rizk - under watching brief
Capital Programme Managemen| Enhancements Internal Lo risk. - under watching brief State Agencies [universities ete] External Lo risk - under watching brief FAedium risk - under watching
Project Services: Quality & SE& [Sustainable Energy Special Interest Group Irish Barrier &ssociation [IBA] | External brief
Capital Programme Managemen| Document Contral Internal L risk - under watching brief State Agencies Authority of Ireland] External Lo rigk - under watching brif FAedium risk - under watching
Praject Services: Programme State Agencies W aterways Ireland External High risk. - being taken Forward Fublic # Fublic Beprezentative | General Public Esternal brief
Capital Programme Managemen) Management Internal Lo risk - under watching brief K N - o X Medium rick - under watchin
Capital P [y Fraoiect Services: Fisk Int 0 Lo rizk - und tohing brick State Agencies 0P [Office for Public wWorks] | External High risk - being taken forward . . . . q
ApLA FToAramme M anagemen tIales erviees: His - NLerna Ll TISE - UNFET WALERING Brie EF'2 [Enviranmental Pratection Public & Public Bepresentative | Land Owners External brigf
Ean!ta: Eroqramme manaqemen fr‘3":'9;‘;59"""395;:0"_""'!9“3'3 :nterna: t‘:""" rfst = '-"":9’ watc:!nq :’!EE State Agencies Agency] External High risk. - being taken forward Public & Public Bepresentative | Elected Qfficials External Hiagh risk. - bieing taken forward
apital Programme Managernen) Lan roperty cc!mstm_n nternal v risk - under watohing brie Shate Agencies 55| [Geological Suvey eland] | External briet = Kiosk of service area Mledium risk - being taken
Mletwark Operations: Traffic Medium risk. - being taken . - - - - Eusi busi Ext | i d
Metwaork Management Management Internal formard State Agencies Mational Biodiversity Ireland External brief UEINSST8s UEINESZRT #ema ezt -
Metwork Operations: Motorways IMedium risk. - being taken State Agencies Heritage Council Euternal Low risk - under watching brief Contractors Main Contractors Esternal H!qh r!Sk — he!nq taken Forward
Metwork Management Dperations & Maintenance Irternal Forward Teagase [The Agriculture and Contractors PPE Cos Esternal High rigk - being taken Forward
Metwark Operations: Tunnels IMedium risk - being taken State Aqencies Fond Development Authoring] | External Lo rigk - undier watching brif Contractors FFF Conc External High risk. - being taken forward
hetwork Management ngﬁ:fg irr:::!;t;l;agﬁ Internal :\.?1;.';?&:-. —— Festicide Fiegistration and Medium risk - under watching Contractars rAMARC External quh.rlsk - being t.aken forward
Metwark Management Dperatinnsp : Internal fareard g State Agencies Control Division Esternal brief Mediurn rizk - being taken
— o - State Agencies Gas Metwark.s Ireland External High risk. - being taken forward Contractors Arch Contractors External forward
Ietwork, Operations: Iedium risk. - being taken - — = - C L o E | High risk - bei kent a
Metwork Management MAaintenance & winter Internal farward State Agencies Eirgrid External High risk - being taken Forward ontractors Uaz Ulperatar kherna I = e e R T AT
IMedium risk - being taken State Agencies Caillte [Forestry) Esternal High risk. - being taken Forward Mledium rizk - being taken
Metwork Management Tletwork Operations Internal Forward State Agencies Bard na Mana [The Peat Board] | External High risk - being taken Farward Conzsultants Conzsulkants External forward
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Table 19 presents the roles that were found to be most affected by climate hazards (high risk). Three are
internal TIl teams, while the remaining 25 are external organisations, including critical infrastructure providers,

local authorities and state agencies.

Table 19 TIl teams and external stakeholders identified as being at high risk from climate impacts.

Tl division / External stakeholder
type

TIl team / External
stakeholder

Internal Tl team or external
organisation?

Commercial Operations

Light Rail: Operations

Network Management

Network Data

Corporate Services

Facilities & Support Services

Internal

Local Authorities

Roads (inc. winter
maintenance)

Fire services

State Agencies

Irish Water

Forestry Services

Irish Rail

Dublin Bus

Waterways Ireland

OPW (Office for Public Works)

EPA (Environmental Protection
Agency)

Gas Networks Ireland

Eirgrid

Coillte (Forestry)

Bord na Mona (The Peat
Board)

National Asset Management
Agency (NAMA)

An Bord Pleanala (The
Planning Board)

Railway Accident Investigation
Unit (RAIU)

External
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Tl division / External stakeholder
type

TIl team / External
stakeholder

Internal Tl team or external
organisation?

An Garda Siochana (Police)

Health Service Executive

Special Interest Group

AA

Public & Public Representative

Elected Officials

Contractors

Main Contractors

PPP Cos

PPP Conc

MMARC

Luas Operator

Table 20 presents the roles that were found to be at medium risk from climate impacts (medium risk, being
taken forward). 11 are internal Tll teams such as the board and network management, while the remaining
eight are external organisations, including businesses and consultants within the Tl supply chain.

Table 20 TIl teams and external stakeholders identified as being at medium risk (being taken forward)

from climate impacts.

Tl division / External
stakeholder type

TIl team / External stakeholder

Internal Tll team
or external
organisation?

Board Board and Executive Committee

Board

Corporate Comms

Network Management

Network Operations: Traffic Management

Network Management

Network Operations: Motorways Operations & Maintenance

Network Management

Network Operations: Tunnels Operations & Maintenance

Network Management

Network Operations: PPP Operations

Network Management

Network Operations: Maintenance & Winter Operations

Network Management

Network Operations

Business Services

Finance/Accounting

Business Services

HR

Internal
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Tl division / External
stakeholder type

TIl team / External stakeholder

Internal TIl team
or external
organisation?

Corporate Services

IT

Local Authorities

Greenways management

State Agencies

Health and Safety Authority (HSA)

Special Interest Group

Ports

Special Interest Group

Airports

Businesses

Kiosk or service area businesses

Contractors

Arch Contractors

Consultants

Consultants

External
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10. Disclaimer on climate data

In preparing this screening template we have used climate model outputs obtained from external sources
including Met Eireann, Climate Ireland and the EPA. Such models can help consider possible future climate
scenarios or outcomes, but no model that attempts to project the future can do so with certainty. Actual
events may not occur as projected, and the differences may be material. As such, this assessment does not
make any representation or warranty, express or implied, regarding the accuracy or completeness of any such
forward-looking advice, or any models, projections, forecasts, opinions or estimates.

Any advice, including forward-looking advice, is time-sensitive at the time of writing. Climate models are
constantly updated and there may be material differences between climate models used at the time of writing
and climate models generated later.
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11. Conclusion

This report has presented Arup’s approach to and findings from undertaking Climate Impact Screening
assessments for each of TlI's six key asset groups: national roads; light rail; rural cycleways and national and
regional greenways; buildings; land; and people.

The asset-hazard pairings being taken forward for prioritisation for each asset group are outlined in the
following summary tables throughout the report: Table 7, Table 9, Table 11, Table 13, Table 15, and Table 18.
The level of priority for each asset-hazard pairing and associated justifications is detailed further in the
attached Climate Impact Screening assessment Excel files for each asset group.

A summary of the key findings for each of these asset groups is presented in Table 21 below. These
assessments mark the completion of Stages 2 and 3 of TlI’s approach to climate adaptation, or actions 1.2 and
1.3 as described in TII’s Climate Adaptation Strategy.

Table 21 Summary of key findings across the six asset categories' Climate Impact Screening assessments

Asset category Key findings

National Roads The key climate hazards that were found to have the highest level of
vulnerability for the national roads’ asset group include; engineered slope
failure, coastal erosion, fluvial flooding and pluvial flooding.

The asset categories within the national roads network that are highly vulnerable
across all climate hazards are drainage and structures.

Light Rail The key climate hazards that were found to have the highest level of
vulnerability for the light rail asset group include: fluvial flooding, pluvial
flooding, extreme heat and groundwater flooding.

The asset categories within the light rail network that are highly vulnerable
across all climate hazards are ballasted track, underground and overground
ESS’s/ kiosks and tech rooms.

Rural Cycleways and National The key climate hazards that were found to have the highest level of

and Regional Greenways vulnerability for the rural cycleways and national and regional greenways asset
group include: flooding (coastal, fluvial and pluvial), engineered slope failure,
and coastal erosion.

The asset categories within the rural cycleways and national and regional
greenways network that are highly vulnerable across all climate hazards are the
different types of pavement and structures.

The asset workshop highlighted that older structures assets have been found to
be sensitive to certain climate hazards, due to their significant age and having
been adopted from the historic rail network. This will be an important
consideration when looking at the more detailed assessment, which will aim to
distinguish between older structures and more recent, purpose-built structures.

Buildings The key climate hazards that were found to have the highest level of
vulnerability for the buildings’ asset group include; flooding (coastal, fluvial,
pluvial and groundwater), and extreme heat.
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Asset category Key findings

The asset categories within the buildings asset group that are highly vulnerable
across all climate hazards are drainage, utilities, server rooms and ICT
equipment.

Land The key climate hazards that were found to have the highest level of
vulnerability for the land asset group include natural landslides and engineered
slope failure.

Most of the asset categories within the land asset group are vulnerable to all
listed climate hazards.

People The Tl divisions at risk from the impacts of climate events are: Commercial
Operations; Network Management; Corporate Services; Business Services and
the Board.

There are a significant number of external organisations that are critical to Tll’s
day-to-day operations and vulnerable to the impacts of climate events. These
include local authorities, consultants and contractors, other modes of transport
and public transport operators.
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12. Next steps

The output from each of the Climate Impact Screening assessments — bar the people asset group - is a final list
of prioritised climate hazard-asset pairings, which have been identified as requiring further investigation. This
list of climate hazard-asset pairings will be taken forward as the scope of a more detailed climate risk
assessment, which will aim to provide additional insights into the likelihood and consequence of a climate
hazard impacting the assets, adopting a geospatial approach where possible.

The detailed climate risk assessment will use spatial information, make use of climate model data such as that
from TRANSLATE?* and consider asset specific characteristics where possible. The aim of the detailed climate
risk assessment is to provide a sufficient level of detail on the climate risks such that tangible climate
adaptation measures and actions can be developed, forming climate action plans for each of the asset groups
— Stage 5 in the Tll climate adaptation approach (Figure 13).

For the people asset group, the assessment presented and summarised within this report represents the
completion of both the Climate Impact Screening and the Priority Impact Assessment. As such, the next step
for this asset group will be to develop a climate action plan with climate adaptation measures that address
the identified risks.

Irdarms naxt

B-yoar cyche 1 J
6
Imple ment,
evaluate, and
review
L
L

Figure 13 TIl’s climate adaptation approach, adapted from the Sectoral Planning Guidelines for Climate
Change Adaptation. Taken from the TIl Climate Adaptation Strategy?°.

24 Vet Eireann (2023) TRANSLATE. Accessed here on 4th July 2023: https://www.met.ie/science/translate.

% Transport Infrastructure Ireland. Climate Adaptation Strategy. Transport Infrastructure Ireland. [online] 2022. [cited
29 June 2023.] https://www.tii.ie/technical-services/environment/changing-climate/Climate-Adaptation-Strategy-
2022_v2.pdf.
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Appendix A
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Asset group

Date of engagement

Initial meetings

Greenways 20 March 2023
Buildings 21 March 2023
Roads 22 March 2023
Land 23 March 2023
People 24 March 2023
Light rail 27 March 2023
People 26 April 2023

Internal Arup meetings

Roads 27 March 2023
Buildings 30 March 2023
Land 30 March 2023
Light rail 30 March 2023
Greenways 31 March 2023
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Asset group

Date of engagement

People 17 April 2023
Workshops — presentation of first draft to Tll asset group leads

Greenways 25 April 2023
Light rail 26 April 2023
Roads 26 April 2023
Buildings 3 May 2023
Land 23 May 2023
GIS 1June 2023
Greenways 2 June 2023
People 7 June 2023
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A2 Climate Impact Screening Assessment excel tool template
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