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During Public Consultation 1 (PC1), comments and feedback were received from stakeholders on the Emerging 
Preferred Scheme. The Emerging Preferred Scheme (Implementation Option 3) is taken forward as the 
Preferred Scheme to the “Phase 3 Preliminary Design” stage of the Project. 

Preliminary design will develop the Phase 2 Concept Designs to provide increased certainty on the structure 
geometry and detailing. This stage of design will consider in more detail the interfaces with the existing 
structures through the development of a 3D design. Further work will be undertaken to consider how the works 
will be constructed and how construction impacts can be avoided or mitigated.

The Preliminary Design Report will be presented for further public consultation and feedback which feeds into 
the Reference Design and culminates with statutory consultation as part of statutory consent applications.

Figure ES: CCA6.2 Emerging Preferred Scheme Plan
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Figure 1-1 Location of Coastal Cell Areas







Option Selection Report Newcastle to Wicklow Harbour (Coastal Cell Area 6.2)

7694-CCA6_2-P2-ENG-CV-JAC-0001 | E 7

2. Planning and Policy Context
This chapter summarises the relevant planning policy and guidance both for the land-based areas and the 
marine elements of the Project which are applicable to the options selection process for CCA6.2. Further detail 
on planning and policy context can be found in Appendix A Planning and Environmental Constraints Report.

2.1 Land Based Areas

2.1.1 National Policy / Guidance

2.1.1.1 Project Ireland 2040

This Project falls within the remit of Project Ireland 2040. The National Planning Framework (NPF) which was 
adopted in May 2018 sets out the Government’s Strategic Framework to guide development and investment. 
The NPF pairs with the National Development Plan (NDP) to comprise Project Ireland 2040. The NDP was 
originally published in 2018 for the period 2018-2027 but this has been reviewed and re-published for the 
period 2021-2030.

2.1.1.1.1 National Development Plan (NDP) 2021 - 2030

Within the NDP, National Strategic Outcomes (NSO) 2 ‘Enhanced Regional Accessibility’ is of particular 
relevance to the Project. A key part of this outcome is the protection of public transport infrastructure. 

Further detail on the objectives outlined in the NDP can be found in Appendix A.

2.1.1.1.2 National Planning Framework (NPF) 2018 - 2030

National Policy Objectives (NPO’s) outlined within the NPF that are of relevance to the proposed Project are 
NPO 40, NPO 41a and NPO 41b. The referenced NPOs seek to ensure the strategic development of ports, 
sustainable development of city regions and regional/rural areas, ensure effective management of Irelands 
coastal resource and address the effects of sea level changes, coastal flooding and erosion. 

Further detail on the objectives outlined in the NPF can be found in Appendix A.

2.1.1.2 Transport Climate Change Sectoral Adaptation Plan 2019

The Transport Climate Change Sectoral Adaptation Plan 2019 recognises the risk of climate change impact on 
the Irish transport sector and its infrastructure. The plan sets out adaptation measures to protect the transport 
sector. The plan references the Eastern Rail Corridor, of which a section includes the proposed Project, as a case 
study to show the coastal erosion impacts already incurred in this region. 

The Plan has an overarching adaptation goal which is to “ensure that the sector can fulfil its continuing 
economic, social and environmental objectives by ensuring that transport infrastructure is safeguarded from 
the impacts of climate change.”

Further detail on the plan can be found in Appendix A.

2.1.2 Coastal Change Management Strategy

The Coastal Change Management Strategy was published by the OPW in 2023 to provide a roadmap for 
responding to coastal change management in a structured and planned way to provide the basis for a long 
term strategy for an integrated and coordinated approach to coastal change management.

It includes a range of policy related to communication, data and research related to numerous matter including 
coastal change management plans, rick management, sustainable management of the coastline, the need for 
high quality data to support decision making and the importance of research. 

Appendix A sets out those policy’s/approached of particular relevance to the Project. 
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2.1.3 Regional Policy / Guidance 

2.1.3.1 Regional Spatial and Economic Strategy (RSES) 2019-2031

2.1.3.1.1 Eastern & Midlands Region RSES

This Project falls into the remit of the Eastern & Midlands Regional Assembly (EMRA). The EMRA RSES outline 
a number of Regional Strategic Outcomes (RSO’s) and Regional Policy Objectives (RPO’s) that relate to the 
Project.

An overall objective of the EMRA RSES is to protect and enhance strategic connections which includes the 
Eastern Corridor (rail link to Rosslare Europort). This strategic connection is identified as a key growth enabler 
for the region. Objectives that are of importance to the Project are outlined in Appendix A. 

2.1.3.1.2 Southern Region RSES

Whilst the Project does not fall within this geographical area, the proposed Project connection to Rosslare 
Europort and the population along the eastern coast are of relevance. Wexford town is identified as a key town 
in the Southern Region RSES and it has a number of objectives that are of importance to the Project which are 
outlined in Appendix A.

2.1.3.2 Greater Dublin Area Transport Strategy 2022 – 2042

The Project falls within the remit of the Greater Dublin Area Transport Strategy (GDATS) 2022 – 2042. The 
GDATS outlines a number of policy objectives to support the proposed Projects through climate change 
proofing existing public infrastructure, enhancement of sustainable transport provision and improving 
connectivity within the Greater Dublin Area (GDA). Appendix A provides an overview of the GDATS 2022-2042.

2.1.4 Local Policy / Guidance

2.1.4.1 Wicklow County Council

The Wicklow County Development Plan 2022 – 2028 was adopted on the 12th September 2022 and came into 
effect on the 23rd of October 2022.

CCA6.2 is located entirely within the functional area of Wicklow County Council (WCC). The Plan sets out a 
strategic spatial planning framework for guiding the physical, economic and social development of the County. 
The land use zonings of the key areas are not set out as part of the Plan, these areas and the map-based 
objectives are set out within the specific Local Area Plans (LAP); these plans are to be read in conjunction with 
the County Development Plan. Not all of the ARUPs defined works areas are within zoned lands.

2.1.4.1.1 Wicklow Town – Rathnew Development Plan 2013 – 2019

The Wicklow Town and Rathnew Development Plan came into effect on the 1st of October 2013. CCA6.2 
extends within the Wicklow Town – Rathnew development plan from approximately Tinakelly Murrough to 
Dunbur Park. 

The subject lands are within a number of zoning objectives, including: ‘Residential’, ‘Passive Open Space’, ‘Mixed 
Use’ and ‘Public Utilities and Port’. Relevant map based objectives include the following:

�� ‘Opportunity Area’ – “Development in The Murrough shall be in accordance with the objectives and 
standards set out in the Murrough Opportunity Area Brief, while the Whitegates area may be developed 
as a mixed use residential, employment, community and commercial zone subject to the development 
of a masterplan for the entire zone.”

�� ‘Conservation Zone’ – “To protect these highly sensitive and scenic locations from inappropriate 
development, reinforce their character, distinctiveness and sense of place, and better manage current 
access and amenity uses.”
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3.  Options Assessment Methodology

3.1 Introduction
This chapter sets out the methodology followed in undertaking the options assessment and the selection of 
the Preferred Scheme for the Phase 2 optioneering process. 

Figure 3-1 Flow Chart Summarising Optioneering Process

The flow chart in Figure 3-1  provides a summary of the overall options assessment methodology adopted for 
the Project.  

9. Identify ‘Preferred Scheme’
Identify Preferred Scheme for CCA and next 
steps 

1. Study area
Split each CCA into sub-cells that align to 
variations in physical characteristics

2. Problem definition
Identify hazard scenarios that adversely affect 
operation of the railway at each CCA sub-cell, 
accounting for climate change to 2100. Assess 
consequence of hazards and vulnerability of 
assets to document the risk

3. Develop ‘Long List of Options’
3.1. Identify Generic List of Solutions 
(structural and non-structural) that can 
typically be used to protect a shoreline

3.2. Screen the Generic List of Solutions to 
identify Long List Solutions (i.e., hazards 
relevant to the Project)

3.3. Identify Long List of Options (combinations 
of Solutions) to protect against identified 
vulnerabilities (failure modes) at each CCA sub-
cell. Screen Long List of Options at each CCA 
sub-cell to discount unfeasible options, 
providing justification

4. Identify ‘Short List of Options’ 
Identify Short List of Options for the CCA (full 
cell) from the Long List of Options (CCA sub-
cell level)

5. MCA of ‘Short List of Options’
Define Multi Criteria Analysis of Short List of 
Options for the CCA to determine Top-Ranking 
Short List Options 

6. Develop ‘Top-Ranking Short List Options’ 
Develop the leading options for CCA and 
progress to Concept Design. Identify the 
Emerging Preferred Option

8. Stakeholder and public consultation 
Undertake non-statutory public consultation 
and key stakeholder consultation to support the 
selection and development of the Emerging 
Preferred Scheme

7. Develop ‘Implementation Options’ & 
Identify ‘Emerging Preferred Scheme’
Prioritise works within sub-cells and assess 
Implementation Options using MCA
Identify Emerging Preferred Scheme for CCA 
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3.2 Step 1: Study Area
The spatial model for this assessment uses sub-cells, also termed coastal/cliff behaviour units. These are a 
subdivision of the Coastal Cell Areas (CCAs), based on the variation in physical characteristics, including the 
geology, geomorphology, shoreline topography and orientation, and existing defence type.

The sub-cell delineation aligns with environmental constraints/characteristics where required, such as 
terrestrial/marine habitats and environmental designations. These sub-cells are then defined by a unique 
reference, description and associated shoreline chainage.

3.3 Step 2: Problem Definition
The hazard scenarios (failure modes) are identified and summarised for each CCA sub-cell based on the 
physical characteristics and existing defence forms of the sub-cell, accounting for climate change. These failure 
modes cover a range of scenarios including wave overtopping of structures, foreshore/beach lowering, 
beach/cliff erosion. 

The potential consequences of these hazard scenarios to the railway with existing defences are identified for 
each sub-cell. In some cases, hazard scenarios may result in minor to moderate impact on the railway, 
interrupting services from less than a day to up to a month. Whilst other hazard scenarios may result in more 
significant impacts to operation of the railway whereby the line is severed and there is a risk of derailment. 
Different hazard scenarios and associated consequences give rise to relative differences in risk between the 
CCA sub-cells. The evaluation of risk for each sub-cell supports decision-making on locations where 
engineering will be required to mitigate risk to the railway, and locations where risk is negligible and does not 
need engineering intervention. 

At this stage, a detailed description of the Do Nothing option for the CCA is provided as a baseline case against 
which all maintain or improve options are assessed against. The Do Nothing details how existing protection 
measures (natural systems and manmade coastal defences) would be expected to degrade and fail in the 
absence of any maintenance and how this will lead to increased disruption and eventual abandonment of the 
railway line. The Do Nothing option will be considered as a “walk away” solution, with only provision for making 
the area safe, for example through signage and fencing.

3.4 Step 3: Develop ‘Long List of Options’
The Long List of Options considers the range of interventions and measures that could be used to meet the 
Project objectives of protecting the railway line from coastal erosion and flooding. 

The approach to identifying the Long List of Options is summarised as follows:

1. Generic List of Solutions: generic list of structural and non-structural coastal engineering solutions.

2. Long List of Solutions: screening of Generic List of Solutions for those that could be considered.

3. Suitability Matrix and Long List of Options: Identification of options (combinations of solutions) for 
each CCA sub-cell.

These tasks are described in detail below.

Step 3.1 Generic List of Solutions

A Generic List of Solutions lists the full range of possible engineering measures that can be used to protect a 
shoreline. This is not specific to the Project area or any specific location, but outlines the full range of structural, 
non-structural options and nature-based solutions, regardless of whether they could be viable for any of the 
ECRIPP projects. This separates out the key elements of a coastal defence system.  

The Generic List of Solutions includes options for materials and basic technical descriptions of how each 
solution works and key information such as high level benefits and negatives. The list summarises what failure 
mode each solution addresses and whether the solution addresses erosion and/or flooding hazards. 
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Table 3-1 Modified MCA core criteria and objectives
Core Criteria Objective Description

Land Use & Third Party 
Assets Impact on to third party land and property – cost.  

Capital expenditure Total cost for implementation of optionEconomy

Maintenance 
expenditure Costs associated with Operational & Maintenance

Health & Safety 
(Construction) Health and safety risk and effect of options during construction.

Safety
Health & Safety 
(Design Life) Health and safety risk and effect of options during design life.

Community

Risk or opportunity for social/community infrastructure (e.g., schools and 
educational facilities, libraries, community centres, local and central 
government offices, emergency services facilities, health centres, religious 
centres, sports facilities, playgrounds, local cultural heritage sites, etc.) 
and Local Employment.

Access
Maintenance of existing and where possible create new access to public 
and private property (e.g., access to properties, adjoining beaches, coves, 
headlands, maintenance of continuity of walking routes).

Accessibility & 
Social 
Inclusion

Social & Recreation 
Facilities

Maintain existing and where possible create new social, recreational and 
community facilities (e.g., creation of new beach or extended beach area).

Compatibility with 
Development Plans Compatibility to County Development Plans, Local Area Plans.

Compatibility with 
Climate Adaptation 
Plans 

Compatibility with relevant plans and strategies to climate adaptation.Integration 

Compatibility with 
Transport Plans Compatibility with relevant plans and strategies to transport.

Biodiversity

Significant negative impacts on sites of ecological importance and 
opportunities for significant positive impacts on sites of ecological 
importance i.e. “incorporation of Ecological engineering features (as 
required under National Biodiversity Plan)” . 

Landscape & visual & 
Seascape

Significant effects on protected views/ key views/landscape character 
(both positive & negative);

Archaeology, 
Architectural & Cultural 
Heritage

Overall effect on cultural, archaeological and architecture heritage 
resource. Likely effects on RPS, National Monuments, SMRs, Conservation 
areas, etc. Number of designated sites/structures (by level of protection)

Noise and Vibration Estimated number of sensitive receptors likely to be affected by 
construction related noise with the scheme. 

Air Quality Local air quality effects associated with construction phase of the Project.

Carbon Management Relative assessment of embodied GHG emissions per option

Environment

Water Resources
Overall potential significant effects on water resource attributes likely to 
be affected during construction and operation. WFD and status to be 
considered 
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Core Criteria Objective Description

Geology and Soils Likely impact on geological resources based on preliminary/likely 
construction details. 

Material & Circular 
Economy

Quantity of material required, type of material and opportunities for 
reuse. Material Balance. 

Waste Waste generation, compliance with circular economy

Traffic & Transport Likely impacts on traffic & transport

Constructability Complexity of construction, translating into construction programme and 
cost risk. Requirement for specialist/marine plant

Rail service impact Impact on rail services during construction (severity/duration of impacts)

Reliance on 
maintenance

Reliance on monitoring, maintenance and/or adaptation to provide 
consistent Standard of Protection. 

Adaptation Options for future coastal defence adaptation in line with realised climate 
change impacts

Engineering / 
Technical

Residual risk Susceptibility to Speed/criticality of defence failure should it become 
compromised (exceeding standard or due to poor maintenance).

Planning Risk Consenting risk Compliance with applicable planning policy, IROPI

3.6.2 MCA Scoring

The assessment undertaken is of a comparative nature (options compared against each other). This is based 
on the CAF criteria and based on professional judgement in respect of the items to be qualitatively evaluated, 
and comprehensively assessed against the key relevant criteria in accordance with good industry practice.

The assessment compared the relevant Short List of Options, identifying and summarising the comparative 
merits and disadvantages of each alternative under all the applicable criteria and sub-criteria leading to the 
Top-Ranking Short List Options. A comparative assessment was undertaken for each option developed, where 
in general, for each positively scored option there must be an opposing negatively scored option. Table 3-2 
provides an overview of the comparative colour coded scale for assessing the criteria and sub-criterion. For 
illustrative purposes, this scale is colour coded with advantageous options graded to ‘dark green’ and 
disadvantaged options graded to ‘red’.
Table 3-2 Comparative Colour Coded Scale for Assessing the Criteria and Sub-Criteria

Colour/Score Description

Red Significant disadvantages over other options

Orange Some disadvantages over other options

Yellow Similar to other options

Light Green Some advantages over other options

Dark Green Significant advantages over other options

For each individual assessment the parameter and associated criteria and sub criteria are considered, and 
options are compared against each other based on the comparative scale, ranging from having ‘significant 
advantages over other options’ to having ‘significant comparative disadvantages over other options’. Options 
that are comparable were assigned ‘comparable across all other options’. Options were compared under each 
criterion, before those criteria are aggregated to give a summary score for each parameter. The aggregated 
assessment considers the potential impacts and significance of those impacts when compared with the other 
options being assessed. The aggregated scores are compared to establish the options with more advantages 
over other options arriving at the Top-Ranking Short List Options. The MCAs are presented in the MCA matrices 
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Appraisal Framework (TAF) Guidelines (Department of Transport, June 2023) to identify the Emerging 
Preferred Scheme (EPS) capital works to be delivered under the Project.

A summary of the metrics supporting the identification of the Emerging Preferred Scheme (EPS) are provided, 
describing the key outcomes of the MCA, including the advantages, disadvantages and risks.

3.9 Step 8: Non-Statutory Stakeholder and Public Consultation
Stakeholder engagement and consultation during the design process is a key element to the delivery of the 
Project. The purpose of these consultations is to engage the public in the scheme’s delivery process, inform the 
public of the statutory process and likely timescales, seek the public’s cooperation and understanding of the 
Project and to capture local knowledge to inform the design.

Public participation is welcomed and encouraged throughout the design development process. There are two 
non-statutory public consultation stages which provide the opportunity to learn about the design development 
and provide feedback which will inform the next stage as appropriate. Public Consultation 1 is in Phase 2 on 
the Emerging Preferred Scheme. Feedback received during Public Consultation 1 will be used to inform 
subsequent designs before Public Consultation 2 in Phase 3 on the Preferred Scheme. Figure 3-2 provides a 
roadmap to the public consultation process.
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Figure 3-2 Public consultation roadmap

3.10 Step 9: Identify ‘Preferred Scheme’
The Preferred Scheme is confirmed following consultation with the public and key stakeholders. Each 
engineered component of the Preferred Scheme is described, and a preliminary outline of the key delivery 
areas is provided. 

The future project phases to develop and deliver the Preferred Scheme are described in the concluding section 
of this report.
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Figure 4-1 CCA6.2 sub-cells
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Structural Failure �� Structural failure of the current defences (where present) is currently a medium to high risk to 
railway operations in CCA6.2. This risk will increase appreciably with sea level risk projections as 
larger waves would reach the defences on a more regular basis. There will also be a loss in 
protective beach material on the frontage. 
�� Irish Rail has historically maintained the defence to repair sections where the existing rock 
revetments have failed. These failures are typically due to of a combination of undersized, or poor 
quality, rock; and a structure geometry that is too steep or has insufficient toe depth to prevent 
undermining. 
�� In the Do Nothing scenario, localised failures in the rock revetments would propagate and the 
overall structural integrity of the defence would be compromised as rocks displace (typically 
seaward). This would eventually lead to the failure and lowering of the upper parts of the 
revetment. The closure of the line would then typically occur due to the resultant increase in wave 
overtopping, direct flows of waves over the railway or a recommencement of erosion of the 
hinterland. Given the poor condition of some of the existing revetments, there is a very high 
probability this would occur in the longer term in the Do Nothing scenario based on this failure 
mode. 
�� As sea levels rise, larger waves will reach the defence line, and this increases the risk that more 
significant failures could propagate quickly during a storm event. This could potentially cause a 
sudden and catastrophic collapse of the upper parts of the revetment. However, it is unlikely that 
this would result in such a sudden and dramatic way that would lead to a derailment, but this 
could be possible.
�� There would also be an increasing risk of a sudden collapse of the hinterland/footpaths 
leading to an increased public health and safety risk. This would likely lead the council eventually 
having to close these footpaths to manage this risk.

�� The vulnerability at a location is directly linked to the 
storm wave height /direction /period, water level (all of 
which vary for a given storm), the defence form/height and 
the beach levels. 
�� Vulnerability varies, but in general the risk of overtopping 
is higher where the beach fronting the defence is narrower 
and the railway is closer to the shore e.g. Newcastle South. 

Toe Scour �� At CCA6.2, the risk of scour undermining the defence is linked directly to the general 
foreshore/beach levels ahead of a storm (refer to the beach erosion failure mode below).
�� Toe scour is currently assessed a medium to high risk to railway operations in CCA6.2, but it is 
localised. This risk will increase significantly with sea level rise projections allowing larger waves 
to reach the defence line and cause more significant scour in-front of the revetments.
�� Historically there is evidence of scour of the beach/foreshore leading to an undermining of 
defences and failure/damage to the defences. Sometimes the full depth of scour during the peak 
of a storm event is not known as the scour hole can fill back up with foreshore material as the tide 
level/storm reduces. 
�� Should the defence toe become undermined and exposed in a storm event, the risk to the 
railway is similar to the structural failure mode. This could result in a relatively quick failure but 
the risk of derailment remains low.  
�� In the Do Nothing scenario the undermined defence would not be repaired and the failure 
would eventually undermine the upper sections of the rock revetment leading to a compromise in 

�� The vulnerability at a location is directly linked to the 
storm wave height/ direction/ period, water level (all of 
which vary for a given storm) and the defence condition/ 
form /toe depth. 
�� Hence, vulnerability varies, but in general the risk of toe 
scour is higher where the beach fronting the defence is 
narrower e.g. Wicklow North (The Murroughs) and Newcastle 
South. 
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the overall structural integrity of the defence that would force the closure of the line on safety 
grounds. There is a high probability this would occur in the longer term in the Do Nothing 
scenario based on this failure mode.

Beach Erosion �� There are continual beaches throughout CCA6.2 and all other hazards are directly linked to 
the beach/foreshore levels. 
�� Beach erosion is currently assessed a medium risk to railway operations in CCA6.2, but this is 
an undirect risk given beach erosion will lead to one of the other failure modes. This risk will 
increase with sea level rise due to the relative reduction in beach volume above the high tide level 
(the beach is the main coastal defence through this cell and there is no new source of beach 
material feeding into the cell to increase beach levels in line with sea level rise). Climate change 
will also lead to a change in the coastal processes along the frontage resulting in increased 
erosion rates (where material will be pulled offshore and lost). 
�� In the Do Nothing scenario, the beach volume relative to mean sea level will reduce and 
accelerated losses of material offshore would be expected. This will not directly put the railway at 
risk, but it will increase the likelihood of the other failure modes impacting the railway. 

�� Coastal modelling has shown the tendency for long term 
accretion at Killoughter where the beaches are more stable 
and wider. The risk of beach loss here is lower (inclusive of 
climate change impacts). 
�� Long term erosional trends are more pronounced around 
Wicklow North (The Murroughs) where the beach is currently 
narrower and suffer from more seasonal and storm variation. 
These are the locations where losses of beach material will 
expose the defences, slopes and low shoreline cliffs to the 
other failure modes. 

Toe Erosion �� Toe erosion during storms and/or in times of low beach levels has caused localised retreat of 
soft cliffs formed in weak glacial sediments that is measurable in historical maps and aerial 
photos covering the last c. 150 years. Most of this frontage is a gravel barrier that fluctuates in 
position in response to storms. Defences have been constructed to manage erosion at specific 
locations where the railway is close to the shoreline and threatened with erosion.
�� Under a Do Nothing scenario toe erosion is expected to increase if sea-levels rise or beaches 
diminish in size. Existing defences will be undercut and/or outflanked.
�� Projected erosion under projected sea-level rise suggests that the railway is at moderate to 
high risk of erosion over the long term.

�� Low-lying soft cliffs are located across most of CCA6.2. 
Risk varies according to beach size and distance of the 
railway from the shoreline, but beyond the end of the 
defences north of Wicklow (the Murroughs) is particularly 
vulnerable .
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5. Options Assessment
This section provides the results of the Options Assessment, from identifying the Long List of Options (Section 
5.1) and the Short List of Options (Section 5.2), through to the Multi Criteria Analysis (Section 5.3), identifying 
the Top-Ranking Short List Options for Concept Design (Section 5.4) and determining the Emerging Preferred 
Option (Section 5.4.2).

5.1 Long List of Options
The Long List of Options considers the range of interventions measures that could be used to meet the Project 
objectives of protecting the railway line from coastal erosion and flooding. Through a process of screening, this 
is reduced to a Short List of Options. 

The approach to identifying the Long List of Options is summarised as follows:

1. Generic List of Solutions: generic list of structural and non-structural coastal engineering solutions.
2. Long List of Solutions: screening of Generic List of Solutions for those that could be considered.
3. Suitability Matrix and Long List of Options: Identification of options (combinations of solutions) for each 

CCA sub-cell.

The results of the Long List Options process are presented in Section 5.1.3, Table 5-6 to Table 5-10.

5.1.1 Generic List of Solutions

The Generic List of Solutions lists the full range of possible engineering measures that can be used to protect 
a shoreline. This is not specific to the Project or a specific location but outlines the full range of structural, non-
structural options and nature-based solutions, regardless of whether they could be viable. Hybrid solutions 
combine elements of structural and nature-based and are considered as combined solutions at a CCA-level. An 
overview of these solutions is provided in Table 5-1. 
Table 5-1 Overview of generic list of solutions to protect a shoreline.

Structural Nature-based Non-structural Hybrid

Seawalls Beach nourishment Floodplain policy and 
management

Managed realignment

Revetments Dune restoration Flood proofing and impact 
reduction

Ecologically enhanced 
vertical walls

Breakwaters Shellfish reefs Flood warning and 
preparedness

Breakwaters with beach 
nourishment

Groynes Saltmarsh Relocation

Sills Seagrass beds

Embankments

Rock netting
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Table 5-6 Long list options for CCA6.2 (general).

Sub-cell Long List Options - Newcastle to Wicklow

CCA6.2 

General

Long list solutions discounted generally in CCA (with reason):

�� Concrete seawall incorporating greenway with piled foundations fronted by rock toe protection (LL23 with LL16) - significant increase in cost, encroachment and 
carbon in comparison with the non-greenway option) 

�� Revetment – stepped concrete (LL11) - in comparison to rock solution requires larger footprint, higher back wall, toe protection, increased carbon, increased 
maintenance, has less future adaptation options and no residual material value at end of life

�� Groynes (LL21) – there is not sufficient longshore sediment transport for groynes to work without nourishment; would not prevent wave overtopping in future years

�� Dune regeneration (LL35) – would not provide sufficient protection in future years

�� Attached Breakwaters (LL07) – would not provide sufficient protection in future years 

�� Toe protection – gabions and sheet piles (LL18, LL19) – does not improve SoP against wave overtopping and would provide limited protection to the existing 
structures, also not suitable as a deferment option due to limit reuse in long term scheme

�� Vertical seawall – concrete wall (LL23) - – significant cost and carbon impact

�� Vertical seawall – sheet piles (LL24) - – significant cost and carbon impact, would increase beach erosion

�� Soft cliff stabilisation – shallow drainage systems (LL44) – no applicable at CCA6.2

�� Hard cliff stabilisation – rock netting (LL45) – no applicable at CCA6.2
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Table 5-7 Long list options for CCA6.2 - A for Newcastle South.

Sub-cell Long List Options - Newcastle South

CCA6.2 - A

Newcastle 
South

1. Do nothing (LL01)

2. Do minimum (LL02)

3. Railway Relocation (LL03)

4. Rock Revetment (with wave wall where needed) (LL08)

5. Concrete armour unit revetment (with wave wall where needed) (LL09)

6. Detached breakwaters with beach nourishment and concrete splash wall where required (LL04 + LL32 + LL28)

 Deferment options

�� Rock toe protection to vegetation to reduce erosion. Rock can be reused (if needed) in revetment or breakwaters in year 2055 (or later)

 Long list solutions discounted for this specific location (with reason):

�� N/A

Table 5-8 Long list options for CCA6.2- B for Killoughter.

Sub-cell Long List Options - Killoughter

CCA6.2 - B

Killoughter

1. Do nothing (LL01)

2. Do minimum (LL02)

3. Railway Relocation (LL03)

4. Rock Revetment (with wave wall where needed) (LL08)

5. Concrete armour unit revetment (with wave wall where needed) (LL09)
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6. Detached breakwaters with beach nourishment and concrete splash wall where required (LL04 + LL32 + LL28)

Deferment options

�� Rock toe protection to vegetation to reduce erosion. Rock can be reused (if needed) in revetment or breakwaters in year 2055 (or later)

Long list solutions discounted for this specific location (with reason):

�� N/A

Table 5-9 Long list options for CCA6.2- C for Clonmannon.

Sub-cell Long List Options - Clonmannon

CCA6.2- C

Clonmannon

1. Do nothing (LL01)

2. Do minimum (LL02)

3. Railway Relocation (LL03)

4. Rock Revetment (with wave wall where needed) (LL08)

5. Concrete armour unit revetment (with wave wall where needed) (LL09)

6. Detached breakwaters with beach nourishment and concrete splash wall where required (LL04 + LL32 + LL28)

Deferment options

�� No options for deferring

 Long list solutions discounted for this specific location (with reason):

�� Rock toe protection (LL16) – would not provide sufficient protection
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Table 5-10 Long list options for CCA6.2- D for Wicklow North.

Sub-cell Long List Options – Wicklow North

CCA6.2- D

Wicklow 
North

1. Do nothing (LL01)

2. Do minimum (LL02)

3. Railway Relocation (LL03)

4. Rock Revetment (with wave wall where needed) (LL08)

5. Concrete armour unit revetment (with wave wall where needed) (LL09)

6. Detached breakwaters with beach nourishment and concrete splash wall where required (LL04 + LL32 + LL28)

Deferment options

�� No options for deferring 

Long list solutions discounted for this specific location (with reason):

�� Toe protection – rock (LL16) (would not provide required level of protection)
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5.2 Short List of Options
The technically feasible sub-cell Long List of Solutions that were screened and taken forward from the previous 
stage (Section 5.1) are combined and presented as a Short List of Options on a CCA-wide basis. In many cases 
these options have the same solution applied across all sub-cells, but in other cases they comprise different 
solutions between the sub-cells. Where various combinations of solutions are grouped together, these have 
been combined based on engineering judgement to provide a coherent and complimentary approach for the 
overall cell.

The Short List of Options for the overall CCA are presented in (Table 5-11). This list includes the Do Nothing 
option (no works, including no maintenance) as Option 1 and the Do Minimum option (allows for reactive 
maintenance only) as Option 2. These two options do not meet the Project objectives but are included to serve 
as baseline options against which the strategic and planned upgrade of defences is delivered through the 
Project. 

Option 3 (Relocation of the railway line away from the coast) has been removed from the short list options due 
to the significant cost and absence of policy associated with relocating the rail line compared to the other short-
listed options hence no further analysis has been carried out.  

All remaining “Do Something” options (Options 4 to 8) meet the scheme objectives, the requirements for 
design life and provide the required Standard of Protection.  

As presented in Table 5-11, Options 4, 5 & 6 all include the same solution across all sub-cells. Option 7 includes 
a combination of Option 4 & 6 with upgrading of the existing defences in the more vulnerable areas and the 
detached breakwaters where there are currently no defences (typically where there are healthier, more stable 
beaches). Option 8 includes revetments in the more vulnerable locations and rock berms in the locations where 
there is no immediate risk to the railway. The rock berms are a short to mid term solution to prevent shoreline 
erosion, but it is anticipated that these structures may need to be upgraded to full rock revetments in the future 
to manage climate change risk to the railway line
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Table 5-11 Overview of short list options for CCA6.2.

Option CCA6.2 – A

Newcastle South

CCA6.2 – B

Killoughter

CCA6.2 – C

Clonmannon

CCA6.2 – D

Wicklow North

1. Do Nothing N/A N/A N/A N/A

2. Do Minimum Do Minimum Do Minimum Do Minimum Do Minimum

4. Rock Revetment (with wave wall where needed) Rock Revetment (with wave wall where needed) Rock Revetment (with wave wall where needed) Rock Revetment (with wave wall where needed) Rock Revetment (with wave wall where needed)

5. Concrete Armour Unit Revetment Concrete Armour Unit Revetment (with wave wall 
where needed)

Concrete Armour Unit Revetment (with wave wall 
where needed)

Concrete Armour Unit Revetment (with wave wall 
where needed)

Concrete Armour Unit Revetment (with wave wall 
where needed)

6. Detached breakwaters with beach nourishment 
and concrete splash wall where required

Detached breakwaters with beach nourishment and 
concrete splash wall where required

Detached breakwaters with beach nourishment and 
concrete splash wall where required

Detached breakwaters with beach nourishment and 
concrete splash wall where required

Detached breakwaters with beach nourishment and 
concrete splash wall where required

7. Detached breakwaters with beach nourishment 
along unprotected areas and upgrade existing 
revetments (new revetement in section of CCA6.2-
A)

Upgrade existing revetments and new rock 
revetment in unprotected section (with wave wall 
where needed)

Detached breakwaters with beach nourishment and 
concrete splash wall where required

Detached breakwaters with beach nourishment and 
concrete splash wall where required

Upgrade existing revetments

Phased options (this relates to developing a long terms strategy where deferred interventions are planned and considered part of the Short List Option):

8. Rock Revetment with Adaptive Management 
option through rock toe protection (reverts to Option 
4 for 2100 scenario)

Rock toe protection to vegetation to reduce erosion. 
Rock can be reused (if needed) in revetment or 
breakwaters in year 2055 (or later)

Rock toe protection to vegetation to reduce erosion. 
Rock can be reused (if needed) in revetment or 
breakwaters in year 2055 (or later)

Rock revetment (no deferment) Rock revetment (no deferment)
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5.3 Multi-Criteria Analysis
Following the development of the Short List of Options, an MCA was carried out to identify the Top-Ranking 
Short List Options to be brought forward to concept design. 

The MCA identified the key risks, opportunities, advantages and disadvantages for each of the Short List of 
Options. Following the development of the short-list of options, an MCA was carried out to identify the top-
ranking.

As outlined in Section 3.6.1, the MCA contains seven core criteria which are further broken down into sub-
criteria. 

All options were assessed using the criteria in Table 3-2. Section 5.3.1 outlines the outcome from the MCA 
analysis. The full MCA sheet can be found within Appendix D.

5.3.1 MCA Outcomes

5.3.1.1 Economy

5.3.1.1.1 Land-Take

Options 1 and 2 have significant advantages over other options as they have no impact on third party 
landowners and land use. 

Options 4-8 have a significant disadvantage as they all have the potential to impact on third party landowners 
and land use. 

5.3.1.1.2 Capital Expenditure

Option 1 has a significant advantage over other options as it requires no capital costs given no works are 
proposed. Option 2 has a significant advantage over other options as it requires minimal capital costs as works 
are only repair/maintenance related. Option 4 & 8 has significant advantages over other options as it requires 
significantly less volume of rock and all construction works could be land-based. 

Option 5 has some disadvantages over other options as it requires on site fabrication of the concrete armour 
units. It requires heavy marine plant and specialist contractors/equipment. Option 7 has some disadvantages 
over other options as it requires a significant amount of rock, construction of breakwaters and beach 
nourishment. 

Option 6 has significant disadvantages over other options as it requires a significant amount of marine based 
construction for the large number of detached breakwaters. This option also proposes beach nourishment 
which would require dredging and pumping ashore. 

5.3.1.1.3 Maintenance Expenditure

Option 1 has a significant advantage over other options as it requires no maintenance as no works are proposed. 
Option 4 & 8 have a significant advantage over other options as some maintenance may be required however 
this will be infrequent. Should repair works be needed, this could reasonably be carried out from the beach 
which would negate the need for any specialist/marine based plant.

Option 5 has some advantages over other options as while maintenance will be infrequent, the complexity of 
maintenance required would increase costs over options proposing rock revetment. Option 7 has some 
advantages over other options as while it proposes similar structures as Option 6, there are less breakwaters 
and less beach to be maintained which gives it some advantages. 

Option 2 would have a significant disadvantage as works proposed are ad hoc and emergency repairs which are 
difficult to plan and could be costly in a severe weather event.  Option 6 has a significant disadvantage over 
other options as maintenance of breakwaters, while being infrequent, requires marine based plant would be 
more costly. Frequent monitoring and regular maintenance of the beach nourishment would also be required. 
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5.3.1.2 Safety

5.3.1.2.1 Health & Safety (Construction)

Option 1 has a significant advantage over other options as no construction works would take place. Option 4 
has significant advantages over other options as the rock armour can be handled by land-based equipment 
following the rock delivery using marine plant. Option 8 has significant advantages over other options as works 
proposed would be exclusively at the shoreline and the rock toe protection works require less excavations  

Option 5 has some disadvantages over other options as there is a significant risk due to transportation and 
handling of concrete armour units on both land and marine-based handling and transport. Works would be 
required within open water and relies on marine based works.  Option 7 has some disadvantages over other 
options due to requirement of specialist marine equipment and contractors to construct the detached 
breakwaters. Option 7 would also be challenging to construct in open water and would require stockpiling of 
material on land and marine areas.  

Option 2 has significant disadvantages over other options as it relies on unplanned emergency repair works in 
a difficult coastal environment, which typically carries a higher risk than planned works.  Option 6 also has 
significant disadvantages over other options as it requires construction of breakwaters in open water that 
require exclusive marine equipment which has increased safety risks. Works for the concrete seawall will take 
place adjacent to the railway line which would increase the construction health & safety risk. 

5.3.1.2.2 Health & Safety (Design Life)

Option 5 has significant advantages over other options. The beach nourishment in addition to the beach 
material building up from the lee of the breakwaters will create wider beaches which provides a safer area. 

Options 4, 5, 6, & 8 have some advantages over other options. For operational health and safety, there is a risk 
of the public walking/climbing on the revetments for Options 4 & 8. Warning signs should be installed to deter 
this from happening. Maintenance of the revetments will be minimal which reduces maintenance operational 
health and safety risks. There is potential for the revetments to reduce the usable area of the beach which could 
lead to members of the public being cut off by the tide. This can be mitigated by providing access points 
through the revetments. Option 6 proposes detached breakwaters which members of the public may swim or 
walk out to. However, erection of warning signs should be implemented to mitigate this risk. Detached 
breakwaters may change the conditions of currents which could pose risks to swimmers in the area. 

Option 2 has some disadvantages over other options as it proposes reactive, emergency works to repair the 
existing defences. These would not be planned, and it could lead to periods of time where there is health and 
safety risks prior to the works being carried out. As there is no improvement/upgrades proposed as part of this 
option, events such as erosion and overtopping onto the railway may increase which poses health and safety 
risks. Option 7 has some disadvantages over other options as it combines proposals from Options 4 and 6 which 
combines the same risks from each of these options. 

Option 1 has significant disadvantages over other options as no interventions are proposed. This could result 
in failure of the existing defences and impacts on the railway and the publicly accessible areas rendering them 
unsafe. 

5.3.1.3 Accessibility & Social Inclusion

5.3.1.3.1 Community

Option 6 has significant advantages over other options. Option 6 proposes an enhanced beach amenity area 
along the coastline which will contribute positively to the local area. 

Options 7 & 8 have some advantages over other options. They have similar advantages to Option 6 in relation 
to amenity beach enhancement. However, the addition of rock revetments will impact on the usable beach area. 

Option 2 would have some disadvantages over other options as it proposes reactive repair works. This would 
result with existing occurrences of erosion and damage. Minimal works could lead to the impact on operational 
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train services in the future.  For Options 4 & 5, the placement of rock/concrete revetments along the coastline 
would restrict the use and amenity value of the existing beach area.

Option 1 has significant disadvantages over other options for community. Under this option, no works would 
be proposed which could result in continued coastal erosion and potential impacts to the rail line and access 
to the amenity beach area. This could prevent the beach area being used in the future. 

5.3.1.3.2 Access

Option 6 has significant advantages over other options. Option 6 proposes an enhanced beach amenity area 
and will not impact on any existing access points to the beach. Splash wall locations will be limited and 
therefore impacts on access will also be limited. 

Options 7 & 8 have some advantages over other options. While hard structures that are proposed as part of 
these options may cause an imposition on the beach area, access points will be built into these structures to 
ensure access points are not impacted.  

Option 2 would have some disadvantages over other options as it proposes reactive repair works. This would 
result with continuous erosion of the beach and will result in the loss of footpath behind the beach leading to 
loss of continual alongshore access.  

Option 1 has significant disadvantages over other options for access. Under this option, no works would be 
proposed which could result in continued coastal erosion and potential impacts to the rail line and access to 
the amenity beach area.

5.3.1.3.3 Social & Recreational Facilities

Option 6 has significant advantages over other options. Option 6 proposes an enhanced beach amenity area 
along the coastline which will contribute positively to the local area. The detached breakwater proposed may 
cause impacts for water-based activities.   

Options 7 & 8 have some advantages over other options. For all options, the placement of hard structures may 
impact the usable beach amenity area which could have an impact on recreational use of the beach. For these 
options, the breakwater structures that are proposed as part of these options may cause impacts for water-
based activities.   

Option 2 would have some disadvantages over other options as it proposes reactive repair works. This would 
result with continuous erosion of the beach and will result in the loss of the amenity beach area. For both 
Options 4 & 5, placement of rock/concrete revetments along the coastline would restrict the use and amenity 
value of the existing beach area. 

Option 1 has significant disadvantages over other options for recreational use. Under this option, no works 
would be proposed which could result in continued coastal erosion and potential impacts to the rail line, access 
to the beach area.

5.3.1.4 Integration

5.3.1.4.1 Compatibility with Development Plans

Option 8 has some advantages over other options as it would enhance the beach and recreation amenity, which 
is broadly in line with the aims and objectives of the Wicklow Development Plan. Option 8 also includes green 
infrastructure which is again consistent with the development plan. This option has less intrusive engineering 
structures in the short/medium term and consequently less impacts in comparison with other options. 

Option 2 has some disadvantages as it does not provide coastal zone management and coastal area protection 
that are identified as important within the relevant development plans. The disadvantage relating to this option 
is that the minimum works rely on ad-hoc repairs, it would not fully achieve the objectives of the development 
plan. Options 4 & 5 have some disadvantages over other options as they have the potential to impact protected 
areas such as indicative green route, prospects and European Designated Sites. Options 6 & 7 have some 
disadvantages as they have the potential to impact on Marine Policy / Map Based objectives as they proposed 
marine structures such as detached breakwaters. While Options 6, & 7 have the potential to enhance the 
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amenity beach area through nourishment, the impacts on biodiversity and landscape result in some 
disadvantages over Option 8. 

Option 1 has significant disadvantages over the other options. The policy within the relevant development plan 
identifies coastal zone management and protection of the coast as important. This option does not provide any 
coastal protection or protection for the railway line and therefore is not in line with the aims and objectives of 
the Wicklow Development Plan. Option 1 does not address the issue of climate change which is an overarching 
concern across high level planning policy.  

5.3.1.4.2 Compatibility with Climate Plans

Option 8 has significant advantages over other options. This option has some advantages it generally aligns 
with Transport Climate Change Sectoral Adaptation Plan (TCCASP) in terms of protecting the coastline and 
transport assets. 

Option 4 has some advantages over other options. It aligns with the TCCSAP by protecting the existing rail 
infrastructure through a complete upgrade of existing defences. However, it would also involve a significant 
volume of materials for the rock revetments to be brought to site and transport of same. 

Option 2 has some disadvantages over other options. Coastal zone management and coastal area protection 
are identified as important within the Wicklow Development Plan. The disadvantage relating to this option is 
that the minimum works rely on repairs, not a full upgrade would not fully achieve the objectives of the plans 
which include the need for climate adaptation. The Climate Action Plan 2023 sets out under 15.3.6 
(Adaptation) the challenges related to the operation and resilience of the inter alia the rail network. There is a 
need to go beyond 'patching up' and to prepare for current and future change. While Options 5, 6, & 7 align 
with the TCCSAP by protecting the existing rail infrastructure, they require a significant volume of materials for 
the hard structures which is a disadvantage in terms of carbon footprint. 

Option 1 has significant disadvantages over the other options. Do nothing would contravene climate objectives 
such as Eastern and Midlands Region RSES "RPO 7.3 EMRA will support the use of Integrated Coastal Zone 
Management (ICZM) to enable collaborative and stakeholder engagement approaches to the management and 
protection of coastal resources against coastal erosion, flooding and other threats."

5.3.1.4.3 Compatibility with Transport Plans

Options 4, 5, 6, 7 & 8 have significant advantages over other options as they will improve the protection of the 
rail line against climate change impacts, in line with the Transport Strategy's aim to "provide a sustainable, 
accessible and effective transport system for the Greater Dublin Area which meets the region’s climate change 
requirements, serves the needs of urban and rural communities, and supports economic growth". The Greater 
Dublin Area Cycle Network Plan proposes a National Cycle Route, the East Coast Trail, with an indicative route 
along part of the coastline between Greystones and Wicklow Town. Providing the intervention works can 
accommodate the East Coast Trail, this option will support the Transport Strategy.

Option 2 has some disadvantages it is expected to involve disruptions to public transport in the short to medium 
term to conduct repairs as the need arises. The ad hoc repairs will address damage that may occur but won't 
build longer-term resilience against potential impacts of flooding or erosion. This is likely to put increasing 
pressure on the public transport system and challenge its reliability, going against the Transport Strategy's 
focus on facilitating increased use of sustainable modes.

Option 1 has significant disadvantages over the other options. The NTA's Greater Dublin Area Transport 
Strategy 2022-2042 outlines the need to ensure resiliency of the public transport network to climate change 
effects, and specifically mentions potential flooding along the Dublin and Wicklow coastline. Do Nothing will 
mean no interventions being made to prevent flooding and coastal erosion, which may become increasingly 
frequent events in the future. While there may be little short-term impact, in the longer term this will put 
increasing pressure on the public transport to accommodate passengers displaced from rail services. 
Disruptions to the rail service may result in an unreliable public transport system, causing a mode shift to car 
travel rather than public transport. This goes against the Transport Strategy's focus on facilitating increased 
use of sustainable modes. 
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5.3.1.5 Environment

5.3.1.5.1 Biodiversity

Option 1 has significant advantages over other options because there would be no construction work and 
therefore, no resulting biodiversity loss, degradation or disturbance (noise/pollution). European and nationally 
designated species and habitats would avoid the construction and operational effects that come with other 
options and natural processes would be able to proceed unconstrained. 

Option 2 has some advantages as there is less impacts from the targeted construction works. In the short to 
medium term these potential effects will be less so than the following options which require a greater 
magnitude of construction. However, both Options 1 and 2 present greater issues in the long term than other 
options. This is due to the habitat loss that will occur due to unmanaged coastal erosion and wetland exposure 
to tidal action. There is also the potential that the existing rail line could release embedded oils and 
contaminate the shore and sea.

Options 4 & 5 have some disadvantages over other options. Construction impacts as a result of night-time 
works and potentially noisy construction works have the potential to impact on sensitive ecological receptors. 
Option 8 has similar impacts to 4 & 5. 

Options 6 & 7 have significant disadvantages over other options. Similar to 4, 5 & 8, there is a requirement for 
night-time works and transportation of materials by barge. Options 6 & 7 have increased long-term disturbance 
due to future beach nourishments and an increase in footfall on the beach due to an increase in amenity beach 
area. 

Options 4-8 have the potential for operational effects including a loss of QI species and habitats underneath 
developments and potential erosion due to changes in hydrology.

5.3.1.5.2 Landscape, Visual & Seascape

Option 8 has significant advantages over other options due to rock revetments being a natural material that 
will mirror the natural qualities of the coastline. Material placement will be robustly considered in terms of scale 
and uniformity and so will enhance the already existing features of the coastline. 

Option 4 has some advantages over other options as while it has similar advantages to Option 8, it requires a 
larger footprint.

Options 2 & 5 have some disadvantages over other options. Option 2 has disadvantages as continued reactive 
intervention would compromise the character of the area by relying on a patchwork of reactive intervention 
measures. Option 5 proposes concrete armour revetments which is not in keeping with the uniformity of the 
landscape at this location. 

Options 1, 6 & 7 have significant disadvantages over other options. Option 1 has significant disadvantages as 
the continual coastal erosion at its current rate will result in significant deterioration of the coastal landscape. 
Options 6 & 7 propose detached breakwaters which would generate significant landscape impacts and is not 
consistent with the character of the area. 

5.3.1.5.3 Archaeology, Architectural & Cultural Heritage

Options 4 to 9 are comparable to each other. They have some advantages over options 1 and 2. They have no 
potential to directly or indirectly impact the identified SMR sites. Potential indirect setting and visual impacts 
to NIAH and RPS sites. Unrecorded material culture and archaeological heritage if present on site has the 
potential to be directly impacted by these options.

Option 2 has some disadvantages over other options. Allowing continued disruption to the coastline through 
reactive interventions would cause adverse effects to archaeology, architectural and cultural heritage sites.

Option 1 has significant disadvantages over all ‘do something’ options. Allowing continued disruption to the 
coastline through doing nothing would cause significant adverse effects to archaeology, architectural and 
cultural heritage sites.
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5.3.1.5.4 Marine Archaeology 

Options 4, 5 & 8 have significant advantages over other options as no works are proposed within the intertidal 
or marine elements. 

Options 1 & 2 have some advantages over other options as no works are proposed within the intertidal or 
marine elements. 

Option 7 has some disadvantage over other options as there are potential for significant direct impacts to occur 
on previously unrecorded wrecks, paleoenvironmental landscapes and material culture both within the sub-
tidal areas within the footprint of the breakwaters. 

Option 6 has significant disadvantages over other options as it has a larger marine footprint. 

5.3.1.5.5 Noise & Vibration

Options 4-8  are comparable to each other. There will be temporary and short-term impacts due to construction 
but no long-term operational impacts. Short-term construction noise from the mobile plant will be localised 
and temporary. All options other than Option 4 will require repeated/frequent works. The remainder of 
construction works will take place away from NSLs and so will have less impact. Options 6, 7 & 8 include 
construction of detached breakwaters which will cause underwater noise. Construction of rock toe protections 
in Option 9 will cause higher noise pollution than the other construction works options, however, this 
construction will exclusively take place in areas with a low density of NSLs. None of the options will cause 
significant vibrational impacts.

Options 1 & 2 have some disadvantages over other options. While in the short term ‘do something’ options will 
have a greater noise impact than both Options 1 and 2 due to the proposal of construction works. However, 
these have been ranked as more advantageous compared to Options 1 & 2 due to the long-term operational 
impacts of both Options 1 and 2. This is due to increased likelihood of a less reliable/disrupted rail network 
which will increase road traffic levels and therefore transport related noise levels.

5.3.1.5.6 Air Quality

Options 4-8 will have a long-term positive operational impact due to maintaining the existing rail line and so 
reducing reliance on private vehicles. Options 4, 5 & 8 have some advantages over other options because 
although construction impacts are predicted such as vehicle emissions and dust, there is no beach nourishment 
maintenance required. Options 4, 5 & 8 require the use of heavy machinery during construction, for Option 8 
this will be in close proximity to dust sensitive receptors.

Options 6 & 7 carry many of the same disadvantages already discussed for Options 4, 5 & 8, such as use of 
heavy machinery, general construction noise and dust pollution and close proximity to dust sensitive receptors. 
However, they have some disadvantages to other options due to beach nourishments higher potential for dust 
and requirement for ongoing monitoring and maintenance.  

Finally, options 1 and 2 have significant disadvantages over all other options due to the potential for long-term 
operational impacts that would occur as a result of the rail line being disrupted/suspended. Option 2 also has 
some potential dust and air pollution impacts as a result of general construction.

5.3.1.5.7 Carbon Management

Options 4-8 facilitate operational phase reliance on public transport and reduce reliance on private vehicles 
for the long term. 

Option 8 has significant advantages over other options as it had the lowest Whole Life Carbon (tonnes CO2e) 
of all options.  

Options 6 & 7 have some advantages over other options as they have preferable levels of Whole Life Carbon 
(tonnes CO2e) compared to other options.

Options 4 & 5 have some disadvantages over other options as they have unfavourable levels of Whole Life 
Carbon (tonnes CO2e) compared to other options.  
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Options 1 & 2 have significant disadvantages over other options. Both options have low GHG emissions from 
embodied carbon due to no/minimal construction repair works. However, long-term operation phase impacts 
may occur as a result of rail line suspensions. Both potential operational impacts would result in increase in 
local traffic numbers.  

5.3.1.5.8 Water Resources

Options 1 & 2 have significant advantages over other options. Option 1 would require no construction work and 
therefore no impact on ground water. Option 2 would have minimal construction work with negligible impacts 
on groundwater.  

Options 4 to 8 are all comparable as they would have minimal impacts on groundwater elements. 

5.3.1.5.9 Geology & Soils

Options 4, 5 & 8 have advantages over other options. All options comprise revetments with wave walls where 
necessary which will result in minimal/moderate disturbance to geology and remobilisation of ground-
contamination. For Option 8, rock toe protection proposed in CCA6.2-C will have minimal disturbance to 
geological resources and ground contamination. 

Options 2, 6 & 7 have disadvantages to other options. Although in the short-term Option 2 has minimal 
disturbance due to minimal construction works, the mitigation installed will not be sufficient to address erosion 
caused by climate change and therefore, potential medium to long term impacts are high. Options 6 & 7 all 
have the potential to remobilise contaminated land during construction. Options 6 & 7 include beach 
nourishment, detached breakwater and concrete splash wall which are predicted to cause moderate 
disturbance to geological resources. This assumes the detached breakwaters will not intercept the offshore 
disposal sites in CCA6.2-D. For Option 7 upgrades of existing revetment in CCA6.2-D is expected to cause no 
to minimal disturbance to geological resources. 

Option 1 has significant disadvantages to other options because although there will be no impacts in the short 
term, in the medium to long term climate change may cause erosion of the local geology.

5.3.1.5.10 Materials & Circular Economy

Options 1, 2, & 8 have significant advantages over other options as they all have the lowest materials 
consumption score compared to other options.

Options 4 & 5 have some advantages over other options as they have a lower materials consumption score 
compared to other options.  

Option 7 has some disadvantages as it has a high materials consumption score compared to other options. 
However, it did not score as highly as Option 6.

Option 6 has significant disadvantages over other options as it scored a very high materials consumption score 
compared to other options.  

5.3.1.5.11 Waste 

Options 1 & 2 have significant advantages over other options as no waste would be generated due to 
no/minimal works proposals.  Option 8 also has significant advantages over other options as minimal waste 
would be generated from removal of existing structures and has comparatively low wastage potential with 
existing rock being re-used for the toe protection works. 

Options 4, 6 & 7 have some advantages over other options as minimal waste would be generated from removal 
of existing structures and they have comparatively low wastage potentials.

Option 5 has some disadvantages over other options as it has a comparatively high wastage potential.
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5.3.1.5.12 Traffic & Transport

Options 4-8 are comparative as minimal operational impact expected to traffic & transport; the intervention 
works will be localised to the coast and are not anticipated to affect transport systems or travel demand.

Option 2 has some disadvantages as disruptions to transport may be likely due to the requirement for ad-hoc 
repairs. This may lead to impacts on local roads with increased private car use and over-crowding on bus 
services. 

Option 1 has significant disadvantages over other options as there is potential for significant impacts on rail 
services, within this CCA the road network is further inland than the rail line. This may lead to impacts on local 
roads with increased private car use and over-crowding on bus services.

5.3.1.6 Engineering

5.3.1.6.1 Constructability

Option 1 has a significant advantage over other options as it does not propose any construction works. 

Option 4 has some advantages over other options. It requires a significant amount of rock material, 
necessitating a long construction programme, but construction is relatively simple. Several work fronts could 
be opened up to improve construction duration. Rock armour can be handled entirely by land-based plant once 
it has been transported to the beach from marine delivery.  

Option 8 has significant advantages to over other options as it is relatively simple to construct and requires less 
volume of materials compared to other options. 

Options 2, 5, 6 & 7 have some disadvantages over other options. Options 6 & 7 requires significantly more 
materials and require difficult marine work to construct the breakwaters. Option 2 has some disadvantages as 
it proposes emergency works only, but these would become increasingly difficult as beach levels drop. Option 
5 has some disadvantages as it proposes concrete armour revetment which requires specialist plant and 
experience. Construction of these structures is complex. 

5.3.1.6.2 Rail Service Impact 

Option 1 has a significant advantage as no works are proposed. 

Options 4-8 are comparable to each other as the operation of railway line will be minimally impacted as the 
works are adding to existing infrastructure so no excavation is needed. Irish Rail will require to be notified of 
works as adjacent to the railway line but this is expected to be low risk.

Option 2 has some disadvantages over other options as ad-hoc emergency works may impact the railway line. 

5.3.1.6.3 Reliance on Maintenance

Option 4 & 5 have significant advantages over other options as they require minimal maintenance during their 
design life. 

Options 7 has some advantages over other options. Option 7 proposes beach nourishment which requires 
regular monitoring and post-storm inspections to inform future beach renourishment needs, but requires less 
nourishment than Option 6. 

Option 1 has some disadvantages over other options as while there is no requirement for maintenance, 
significant monitoring would be required to keep the public safe. Options 6 & 8 also have some disadvantages. 
Option 6 has similar disadvantages as Options 7 & 8 in relation to monitoring and maintenance of concrete 
structures, however, the increased reliance on beach levels will require further ongoing monitoring and 
maintenance of beach nourishment. For Option 8, the rock revetments would require a routine and post-storm 
monitoring plan but would require minimal maintenance through its design life. However, the beaches and rock 
berms would require increased monitoring and future upgrades implemented in the future as required.  
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Table 5-12 Short list MCA outcomes summary
Option 
1

Option 
2

Option 
4

Option 
5

Option 
6

Option 
7

Option 
8

Economy

Safety

Accessibility & Social 
Inclusion

Integration

Environmental

Engineering

Planning
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Figure 5-1 CCA6.2 Option A Concept Design Plan 
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Figure 5-2 CCA6.2-C Option A and B typical cross section
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