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The next phase of the Project covers Statutory Process focussed on preparation of an environmental 
assessments which will comprise the preparation of an Environmental Impact Assessment Report (EIAR), 
Appropriate Assessment (AA) Screening Report and Natura Impact Statement (NIS). 
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1. Introduction and scope

1.1 Project background 

The East Coast Railway Infrastructure Protection Projects (ECRIPP) were established by Iarnród Éireann Irish 
Rail (IÉ) to provide improved coastal protection against predicted climate change effects of sea level rise and 
coastal erosion on the east coast railway corridor between Merrion Gates (Co. Dublin) and Wicklow Harbour 
(Co. Wicklow) (Figure 1-1)

ECRIPP aims to deliver improved coastal protection measures to the railway infrastructure, addressing 
vulnerabilities related to coastal erosion, wave overtopping and cliff instability that are projected to worsen 
due to climate change. To improve resilience, the project will be designed to withstand against a 1 in 200-
year return period event, for a minimum of 50 years (i.e. to year 2075).

This report presents the Phase 3 designs for Bray Head to Greystones North Beach, Coastal Cell Area 5 
(CCA5) (hereafter referred to as the ‘Project’).

 

Figure 1-1 ECRIPP locations
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Figure 1-2 Bray Head location plan
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Discipline Code/Standard Application

Chief Civil Engineer 
(CCE), IE 
Requirements

CCE-TMS-390 - Preparation of 
Drawings (Approval and Certification 
Process)

All drawings produced will follow the general guidelines 
in this standard. It is noted that as no track works are 
within scope, many of the specifics in this standard will 
not be applied.

Chief Civil Engineer 
(CCE), IE 
Requirements

CCE-TMS-410 - Civil Engineering and 
Structures Design Standard

Main IE standard for design (alongside Eurocode)

Chief Civil Engineer 
(CCE), IE 
Requirements

CCE-STR-PSD-005 - Technical 
Approval for Civil Engineering 
Structures

Main IE standard for design reporting

Electrification 
Manager, IE 
Requirements

I-ETR-4004 Iss1.0 Clearance 
Requirements for DC 1500V Electrified 
Lines

Assessing the hazards arising from the increased height 
of the sea boundary walls on the DART. Future proofing 
of DART extension to Wicklow should also be considered

Electrification 
Manager, IE 
Requirements

I-ETR-4009 Iss.2.0 Principles of 
Traction Bonding

Assessing the hazards arising from the increased height 
of the sea boundary walls on the DART. Future proofing 
of DART extension to Wicklow should also be considered

Electrification 
Manager, IE 
Requirements

I-ETR-4703 Iss1.0 Earthing and 
Bonding Guidelines

Assessing the hazards arising from the increased height 
of the sea boundary walls on the DART. Future proofing 
of DART extension to Wicklow should also be considered

Electrification 
Manager, IE 
Requirements

I-ETR-4021 Iss1.0 Maintenance 
Requirements for the DC 1500V DART 
Electric Traction System and its 
Interfaces

Assessing the hazards arising from the increased height 
of the sea boundary walls on the DART. Future proofing 
of DART extension to Wicklow should also be considered

Railway 
Electrification

EN 50162 :- Protection against 
corrosion by stray current from direct 
current systems

Electrical safety and installation of modified defences 
along the electrified railway (DART), including possible 
extension to Wicklow.

Railway 
Electrification

EN 50522:- Earthing of power 
installations exceeding 1 kV AC Electrical safety and installation of modified defences 

along the electrified railway (DART), including possible 
extension to Wicklow.

Railway 
Electrification

EN 50562:- Railway applications. Fixed 
installations. Process, protective 
measures and demonstration of safety 
for electric traction systems

Electrical safety and installation of modified defences 
along the electrified railway (DART), including possible 
extension to Wicklow.

Railway 
Electrification

EN 50122: Railway applications. Fixed 
installations. Electrical safety, earthing 
and the return circuit. Protective 
provisions against electric shock

Electrical safety and installation of modified defences 
along the electrified railway (DART), including possible 
extension to Wicklow.

Structural EN 1990:2002 Eurocode - Basis of 
structural design

Principles and Requirements for the safety, serviceability 
and durability of structures, describes the basis for their 
design and verification and gives guidelines for related 
aspects of structural reliability

Structural EN 1991 Eurocode 1 Provides comprehensive information on all actions that 
should normally be considered in the design civil 
engineering works, including some geotechnical aspects.
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Discipline Code/Standard Application

Structural EN 1992 Eurocode 2 Applies to the design of civil engineering works in 
concrete. It complies with the principles and 
requirements for the safety and serviceability of 
structures, the basis of their design in EN 1990.

Structural EN 1996 Eurocode 6 Applies to the design of civil engineering works, or parts 
thereof, in masonry. The execution is covered to the 
extent that is necessary to indicate the quality of the 
construction materials and products that should be used 
and the standard of workmanship on site needed to 
comply with the assumptions made in the design rules

Structural BS EN 206-1:2000 Concrete – Part 1: 
Specification, performance, production 
and conformity

Additional reference where Eurocode does not cover a 
specific topic adequately for the design of concrete 
structures

Geotechnical Eurocode 7: Geotechnical Design Default standard for geotechnical design, but may require 
other supporting documentation e.g. British Standards

Geotechnical Engineers Ireland Specification and 
Related Documents for Ground 
Investigation in Ireland, 2016

For defining approach and content of the Ground 
Investigation Interpretive Report

Coastal The Rock Manual: The use of rock in 
hydraulic engineering 
(Ciria/CUR/CETMEF, 2007)

Design of rock structures, including: armour stability, 
scour, toe design

Coastal BS6349 Maritime Works Design of breakwaters, dredging, geotechnical design 
and materials used in maritime works

Coastal Manual on wave overtopping of sea 
defences and related structures 
(EurOtop, 2016)

Wave overtopping performance assessment of defences

Coastal The Coastal Engineering Manual 
(USACE, 2002)

Additional methods for scour, armour stability, 
hydrodynamic wave loading

Coastal The Beach Management Manual (Ciria, 
2010)

Design of beach nourishment and management

Coastal Revetment Systems against Wave 
Attack (McConnell, 1998)

Design of concrete blockwork and open stone asphalt 

Coastal The Use of Concrete in Maritime 
Engineering – a guide to good practice 
(Ciria, 2010)

Design of concrete structures

Coastal Toe Structures Management Manual 
(Environment Agency, 2012)

Design of nearshore/offshore structures

2.3 Consideration of alternatives

Consideration of alternatives has been undertaken throughout the design process to try to maximise 
efficiency of the design while reducing the impact on the landscape. Under Phase 2, a broad range of 
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3. Modelling results

3.1 Cross-shore and shoreline modelling

No cross-shore sediment movement modelling, or shoreline change modelling has been conducted up to this 
phase of design. This is because the beach is thin, and the erosion hazard is related to cliff recession (Section 
2.5). If the design changes, shoreline modelling may be necessary to quantify beach response to alongshore 
sediment transport gradients.  

3.2 Wave modelling

A two-dimensional spectral wave model has been used to derive multi-decadal hourly time series of 
nearshore wave data and extreme nearshore wave and water level conditions along the East Coast of Ireland. 
The model includes the effects of spatially varying water levels, wind forcing, spatially varying boundary data 
and climate change. The model was calibrated and validated using measured nearshore wave data in the 
Dublin Bay. 

Nearshore wave data are extracted at regular intervals at approximately every 1km. The seabed level at the 
nearshore extraction points along the Project area is generally between -6m and -8m Mean Sea Level. The 
wave roses show that nearshore waves are mainly from the SE and ESE along this frontage (Figure 3-1). 
However, the largest waves are from the NE and ENE. The wave height exceeded 1% of the year is about 2m 
(1.95m to 2.10m) and the median annual wave height is about 0.3m (0.27m to 0.31m) for wave climate 
simulated for 1988 to 2021.  

Figure 3-1 The Project area contour plot showing event of 3rd March 2018 (left), wave height roses - 
Jan/1988-Dec/2021 (top right) & Jan/2056-Dec/2100 (bottom right)
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4. Coastal processes assessment

4.1 Introduction

Bray Head forms a major boundary along the east coast that inhibits sediment transport to adjacent cells. The 
headland is formed of resistant bedrock and erosion rates are negligible, however zones of weakness at joints 
and faults have created gullies that are spanned by masonry structures. These structures are vulnerable to 
sea-level rise and require additional measures to ensure climate resilience. 

Greystones North Beach is backed by glacial sediment cliffs that are eroding rapidly, particularly at times of 
low beach levels. The railway is generally inland of the cliffs and not vulnerable to erosion. However, there are 
areas of particular concern where there is a risk of erosion, and these areas are proposed for engineering to 
limit erosion and cliff recession. The beach receives no sediment supply from south because Greystones 
Marina inhibits along shore transport. There is a limited supply of sediment from cliff recession, but most of 
the material is too small to be retained on the beach. Preserving the protective beach is therefore important 
in moderating the rate of cliff recession under projected sea-level rise.

4.2 Long-term shoreline rates of change

Long-term shoreline rates of change have been assessed for Greystones North Beach (CCA5B) using 
georeferenced aerial imagery and historical mapping in a GIS. These shoreline rates of change have been 
used to project future recession of the cliff at Greystones to understand the potential implications of future 
coastal erosion on the railway under different scenarios.

The input data for this assessment were georeferenced historical OSI mapping and aerial imagery. Historical 
OSI mapping and aerial imagery were provided for a range of epochs with different resolution and accuracy. 
The mapping error was calculated by comparing the position of known features in each dataset with the same 
features shown in the 2023 survey captured for this project. The positional error of each dataset is indicated 
by the root-squared mean error (RMSE), shown in Table 4-1. The combined error between the given epoch 
and the 2023 aerial imagery indicates the margin of error when comparing change between the two datasets. 
The combined error is a sum of the error in the two epochs, divided by the number of years between the 
epochs. 

Table 4-1 Georeferenced datasets and uncertainty

Data Epoch Data Type Mean RMSE (±m) Combined Error to 2023 
(±m)

1830 B&W 6 inch OS 10.34 0.07

1900 25 inch OS 3.55 0.05

1940 OSI 6.68 0.11

1995 Aerial 4.46 0.25

2000 Aerial 3.23 0.25

2005 Aerial 2.75 0.29

2012 Aerial 1.69 0.37

2017 Aerial 2.43 0.41

2023 Aerial (UAV) and DEM 0.03 -

Long-term rates of shoreline change were analysed and assessed using the GIS-based Digital Shoreline 
Analysis System (DSAS). The cliff top / headscarp was mapped in each dataset and attributed with the year 
and RMSE associated to each epoch. Expert judgement was required to interpret the historical OS maps, and 
to interpret the headscarp in areas where dense vegetation obscured the view of the headscarp, and where 
aerial imagery resolution and quality was poor. Figure 4-1 shows cliff top position change over c. 200 years, 
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