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Glossary 

Term Definition 

Panama Class Vessel The largest size of the vessel that can transit the Panama Canal. The maximum 
size of the vessels allowed in Panama Canal is Overall Length: 950 ft (289.56 m) 
/ Max Beam: 106 ft (32.31 m). 

PIANC Global organisation providing guidance and technical advice for a sustainable 
waterborne transport infrastructure to ports, marinas and waterways. 
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1 INTRODUCTION AND SCOPE 

1.1 Project Background 

Ervia is assessing how Carbon Capture and Storage (CCS), located close to large-scale CO2 emitters can 
play a role in reducing Ireland’s CO2 emissions.  A technical feasibility study on the potential for large-scale 
CCS in Ireland was completed by Ervia in 2020. 

The general location of Aghada Power Station in County Cork was selected as a potential site for a Central 
Processing Facility (CPF) for liquefaction, storage, and export of CO2 overseas via a new marine jetty.  The 
CPF will cater for CO2 captured at 3 emitter locations (Whitegate Power Station, Irving Oil Whitegate Refinery 
and Aghada CCGT).  A new CO2 gas pipeline gathering network will transport CO2 from the emitters to the 
CPF. 

Ervia has appointed RPS / Bechtel to carry out a Pre-FEED study that involves a detailed assessment of the 
key CPF, pipeline and storage infrastructure necessary to condition, compress, transport and store liquid CO2 
at Cork harbour for subsequent loading onto ships for export. (Note: The scope of this project does not include 
the carbon capture facilities at each emitter). 

Additionally, the new marine jetty in Cork will also be used for import of liquid CO2.  This scenario considers 
the regasification of liquid CO2 at Cork for transport via pipeline to the Inch terminal which is the link to 
indigenous offshore permanent storage at the depleted Kinsale Head Gas Field. 

 

1.2 Scope 

This document sets out the basis of the preliminary layout design for the marine infrastructure elements of the 
proposed project.  It should be read in conjunction with the overall Study Basis document (Ref. 001) and any 
other associated individual design philosophy documents as set out in the references. 



Marine Design Philosophy - Cork 

MDE1234-RPS-01-CX-RP-Z-0008  |  ERVIA CCS Pre-FEED Study  |  S3 P02  |  21 March 2022 

rpsgroup.com  Page 2 

2 APPLICABLE REGULATIONS AND STANDARDS 

The following outlines the design standards, codes and guidelines for the Project.  Where there is differing 
guidance on design aspects between standards, codes or guidelines, the following order of precedence is to 
be adopted: 

1. BS6349-2:2019 Code of Practice for the Design of Quay Walls, Jetties & Dolphins; 

2. All relevant Eurocodes; 

3. International Standards and Codes (in particular BS 6349 Maritime Works); 

4. PIANC Guidelines; and  

5. Other recognised industry design guidelines. 

 

2.1 Relevant Standards 

Table 2-1 Relevant Standards 

Ref. Standard Comments 

 Applicable Irish, UK & European Standards  

1 BS 6349-1-1:2013 Maritime Works - General 

Part 1‑1: Code of practice for planning and design 
for operations 

Design standard for maritime structures. 

2 BS 6349-1‑2:2016+A1:2017 Maritime Works - 
General 

Part 1-2: Code of practice for assessment of 
actions. 

Design standard for maritime structures. 

3 BS 6349-1-3:2021 Maritime Works - General 

Part 1‑3: Code of practice for geotechnical design 

Design standard for maritime structures. 

4 BS 6349-1-4:2021 Maritime Works General 

Part 1‑4: Code of practice for materials. 

Design standard for maritime structures. 

5 BS 6349-2:2019 Maritime Works 

Part 2: Code of practice for the design of quay 
walls jetties and dolphins. 

Design standard for maritime structures. 

6 BS EN 1991-1-4:2005+A1:2010 

Action on Structures. 

Standard for assessment of loadings. 

7 BS EN 1992-1-1:2004+A1:2014 

Design of Concrete Structures 

Standard for design of jetty decks. 

8 BS EN 1993-1-1:2005+A1:2014 

Design of Steel Structures. 
Standard for design of steel structures. 

9 BS EN 1994-1-1:2004 

Design of Composite Steel and Concrete 
Structures. 

 

Standard for design of structures. 

10 BS EN 1997-1:2004+A1:2013 

Geotechnical Design of Quay Walls, Jetties & 
Dolphins 

Standard for assessment of geotechnical 
design. 
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Ref. Standard Comments 

 Other Standards & Guidance  

11 API RP 2A-WSD (2014) 

Recommended Practice for Planning, Designing 
and Constructing Fixed Offshore Platforms – 
Working Stress Design 

Guidance for offshore structures. 

12 IS EN 13670:2009 

Execution of concrete structures 

Standard for construction of concrete 
structures. 

13 IS EN 206:2013 Concrete 

Part 1: Specification, Performance, Production and 
Conformity 

Standard for specification of concrete. 

14 PD 6694-1:2011 

Recommendations for the design of structures 
subject to traffic loading to BS EN 1997-1 
:2004+A1:2013 (+A1:2020) 

Informative for design for vehicles. 

15 Ciria R103 (1984) 

Design of Laterally Loaded Piles 

Guidance on pile design. 

16 Ciria R181 (1999) 

Piled Foundations in Weak Rock 

Guidance on pile design. 

17 PIANC WG33 (2002) 

Guidelines for the design of fender systems 

Guidance for design and specification of 
fenders. 

18 PIANC WG150 (2015) 

Guidelines for Protecting Berthing Structures from 
Scour Caused by Ships 

Guidance for assessment of scour. 

19 Pile Design and construction Practice (2008) 

5th Edition, M.J. Tomlinson 

General guidance on pile design. 

20 Planning & Design of Ports & Marina Terminals 
(2004) 

2nd Edition 

General guidance on design of marine 
structures. 

21 Port Designer's Handbook: Recommendations 
and Guidelines (2014) 

 3rd Edition, Thoresen 

General guidance on design of marine 
structures. 

22 Steel Construction Institute Publication P156 
(1997) 

Steel Bearing Piles Guide 

General guidance on pile design. 

 

2.2 Other Documents 

This document should be read in conjunction with the following: 

 Study Basis – Cork (Ref. 001). 

 Marine Operations Study Report – Cork (Ref. 002).  

 CO2 Ship Technology Survey Report - Cork (Ref. 003). 
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3 ENVIRONMENTAL CONDITIONS 

Environmental conditions are as set out in the Study Basis – Cork (Ref. 001) and as summarised below. 

 

3.1 Tidal Levels 

3.1.1 Tidal Levels 

Table 3-1 Tide Levels (Cork) 

Parameter Levels* (m) 

 
Cobh – Cork 

(Chart Datum) 
Cobh –Cork 

(Malin Head Datum) 

Highest astronomical tide, m +4.4 +1.84 

Mean high water spring, m +4.1 +1.54 

Mean high water neap, m +3.2 +0.64 

Mean sea level, m +2.2 -0.36 

Mean low water neap, m +1.3 -1.26 

Mean low water spring, m +0.4 -2.18 

Lowest astronomical tide, m -0.10 -2.66 

Notes: 

* Admiralty Tide Tables, United Kingdom and Ireland, NP201B, Volume 1B, 2021, UK Hydrographic Office.  Chart Datum 
at Cobh is 2.56 m below OD Malin Head. 

 

3.1.2 Sea Level Rise 

In accordance with current Office of Public Works guidance, design should accommodate a higher end sea 
level rise of 1m by 2100. 
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3.2 Tidal and River Flows 

Admiralty Chart 1777, Port of Cork Lower Harbour and Approaches (Ref. 004), provides data on tidal streams 
in the vicinity of the new jetty location.  Tidal flows are anticipated to be 1.7 knots (0.85 m/s) N-S and 0.8 knots 
(0.4 m/s) W-E. 

 

 

Figure 3-1 Extract from Admiralty Chart 1777 Port of Cork Lower Harbour and Approaches with 
Indicative Jetty Location 

 

  



Marine Design Philosophy - Cork 

MDE1234-RPS-01-CX-RP-Z-0008  |  ERVIA CCS Pre-FEED Study  |  S3 P02  |  21 March 2022 

rpsgroup.com  Page 6 

 

Figure 3-2 Extract from Admiralty Chart 1777 Port of Cork Lower Harbour and Approaches 

 

3.3 Wind 

I.S. EN 1991-1-4:2005+NA:2013 ‘Eurocode 1: Actions on structures - Part 1-4: General actions - Wind actions 
(Including Irish National Annex)’ (Ref. 005) provides details on appropriate wind loading as follows: 

 

Table 3-2 Wind Speeds for use in Design*- Cork 

Parameter Value 

Fundamental basic wind speed velocity (Vbmap) 25.8 

Distance upwind to shoreline (Lshore) 0 

Altitude above sea level (Calt) 0 

Direction Factor (Cdir) 1 

Season Factor (Cseason) 1 

Shape parameter for probability factor (K) 0.2 

Exponent for probability factor (n) 0.5 

Annual probability of exceedance (p) 1 in 50 Years 

Orthography type N/A 

Terrain category Sea 

Notes: 
* Eurocode 1 - Actions on Structures - Part 1-4 General Actions - Wind Actions. 
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3.4 Corrosion Management & Allowance 

The design will make provision of corrosion rates in accordance with the requirements of Eurocode 3 (BS EN 
1993-5 2007) Table 4.1 and 4.2 (Ref. 006). This information is included in Tables 3-3 and 3-4 below. 

 

Table 3-3 Recommended value for the loss of thickness (mm) due to corrosion for piles and sheet piles 
in soils, with or without groundwater 

Required Design Working Life 5 years 25 years 50 years 75 years 100 years 

Undisturbed natural soils (sand, silt, clay, 
schist, …) 

0.00 0.30 0.60 0.90 1.20 

Polluted natural soils and industrial sites 0.15 0.75 1.50 2.25 3.00 

Aggressive natural soils (swamp, marsh, 
peat, …) 

0.20 1.00 1.75 2.50 3.25 

Non-compacted and non-aggressive fills 
(clay, schist, sand, silt, …) 

0.18 0.70 1.20 1.70 2.20 

Non-compacted and aggressive fills (ashes, 
slag, …) 

0.50 2.00 3.25 4.50 5.75 

Notes: 
1. Corrosion rates in compacted fills are lower than those in non-compacted ones.  In compacted fills the figures in the 

table should be divided by two. 
2. The values given for 5 and 25 years are based on measurements, whereas the other values are extrapolated. 

 

Table 3-4 Recommended value for the loss of thickness (mm) due to corrosion for piles and sheet piles 
in soils in fresh water or in sea water 

Required Design Working Life 5 years 25 years 50 years 75 years 100 years 

Common fresh water (river, ship, canal, …)  
in the zone of high attack (water line) 

0.15 0.55 0.90 1.15 1.40 

Very polluted fresh water (sewage, industrial 
effluent, …) in the zone of high attack (water line) 

0.30 1.30 2.30 3.30 4.30 

Sea water in temperate climate in the zone of 
high attack (low water and splash zones) 

0.55 1.90 3.75 5.60 7.50 

Sea Water in temperate climate in the zone of 
permanent immersion or in the intertidal zone 

0.25 0.90 1.75 2.60 3.50 

Notes: 
1. The highest corrosion rate is usually found in the splash zone or at the low water level in tidal waters.  However, in 

most cases, the highest bending stresses occur in the permanent immersion zone, see Figure 4-1. 
2. The values given for 5 and 25 years are based on measurements, whereas the other values are extrapolated. 

 

Exposed concrete shall as a minimum be designed for the following exposure classes: 

 XSM3 or XS3 – infrequently wetted (e.g., upper tidal, splash/spray, ‘dry’ internal faces of submerged 
structures). 

 XSM4 or XS3 – regular wetting/drying or subject to hydraulic pressure gradient.  
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4 BASIS OF DESIGN 

4.1 Design Life 

The Design life of all elements of maritime infrastructure shall be 50 years unless specifically noted otherwise. 

 

4.2 Shipping 

The Marine facilities shall be capable of accommodating a 7,500m3 capacity gas carrier. 

The design shall consider and accommodate an increase in vessel size to 15,000m3 capacity within 10 years 
of operations commencing including provision for increased depth, berthing and mooring loads. 

Typical ship dimensions shall be as indicated in Table 4-1. 

 

Table 4-1 Typical CO2  Vessel Parameters 

Capacity 
(m3) 

Length 
(m) 

Beam 
(m) 

Draught 
(m) 

7,500 130 19 8.5 

15,000 158 21.3 10 

20,000 160 25.6 11 

Notes: 
1. 7,500m3 – Displacement approximately 13,000t 
2. 15,000m3 – Displacement approximately 25,000t 

 

The facility shall accommodate a single vessel.  There is no requirement for multiple vessels to be 
accommodated simultaneously. 

The structure shall be capable of accommodating supply of services to the vessel if such provision is required.  
Provision shall be made for future cold-ironing. 

 

4.3 Marine Navigation and Access 

The new jetty shall be accessible from the main navigation channel at all stages of the tide without restriction. 

The berthed vessel shall not impose any restriction on the use of the navigation channel by other vessels 
accessing the Port up to and including Panama Class vessels. 

A minimum of 1m under keel clearance shall be provided at lowest astronomical tide. 

The jetty head shall as far as possible be aligned to the prevailing wind conditions. 
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4.4 Berthing and Mooring 

4.4.1 Berthing 

Berthing conditions shall be considered to be ‘good berthing, exposed’.  Berthing shall be considered without 
tug assistance. 

In accordance with Figure 9 of BS 6349 Part 4 (Ref. 007), the following berthing velocities will apply: 

 7,500m3 vessel 0.26m/s 

 15,000m3 vessel 0.22m/s 

 

In accordance with BS 6349, Part 4, Table 3 hull pressures shall be limited to the range 130kN/m2 – 200kN/m2. 

 

4.4.2 Mooring 

Mooring facilities shall be designed to accommodate the design vessels in all weather and sea conditions. 

All mooring bollards shall have a minimum capacity of 80 tonnes. 

 

4.4.3 Crew Access 

Access to the Jetty head shall be as set out in Section 4.5. 

Pedestrian access shall be provided to all mooring and berthing structures. 

A separate pedestrian access walkway shall be provided along the full length of the jetty with access to the 
roadway to be accommodated at regular intervals 

 

4.4.4 Safety Equipment 

Safety equipment shall be provided in line with industry practice and relevant standards on all areas accessed 
by personnel and shall include as a minimum; 

 Fire and Gas detection system. 

 Access ladders to provide for recovery of personnel from the sea 

 Regular safety chains 

 Life buoys 

 Safety shower. 

 

4.5 Landside Access 

4.5.1 Vehicular Access 

The access structure from land and the jetty head shall accommodate the following: 

 LGV vehicles. 

 Fire Engine. 

 Ambulance. 
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 25 tonne rubber tyred crane for the purposes of maintaining jetty loading arms and other topside 
equipment. 

 

Provision shall be made for passing of vehicles at regular intervals along the access jetty. 

 

4.6 Accommodation of Plant and Equipment  

4.6.1 Delivery Pipework and Services 

The Access Jetty shall accommodate as a minimum of the following: 

 3No. pipelines as follows: 

o 400mm Liquid CO2 loading / unloading pipeline. 

o 400mm Gas CO2 pipeline for Boil Off Gas (BOG). 

o 100mm Liquid CO2 pipeline (Cool down line). 

 There will be a minimum 1m centre – centre spacing for all the above pipelines to accommodate 
insulation and access 

 Expansion loops at spacings of approximately 300m adequately restrained by axial stops positioned 
centrally between each expansion loop.  

 The jetty shall accommodate the following utilities (and associated racks / trays): 

o Nitrogen: 2” / 50mm service to for loading arms. 

o Instrument Air: 2” /50mm service to operate valves. 

o Firewater: 8” / 200mm line. 

o Power:  

 Three phase 400V electrical connection for CO2 loading / unloading activities 
(including ‘cold ironing’) and for supplying single phase 230V for lighting, JCR, welfare 
etc. 

 Space for a future 1MW HV power connection for hybrid vessel charging.  (A duct for 
this service may be provided within the jetty deck). 

o Instrumentation cables. 

o Earthing cable. 

o Fibre Optic cable. 

 Fire hydrants shall be provided at regular intervals along the berthing face edge of the jetty structure. 

 Chambers and ducting shall be provided within the deck slab to accommodate the installation of cold 
ironing and/or hybrid charging services. 

4.6.2 Loading Arms and Associated Equipment 

The jetty head shall accommodate as a minimum the following: 

 Phase 1 (7,500m3 vessel) – 3No. loading arms (400m3/hr).  Two will be in use with one spare.  Total 
for phase 1 = 800m3. 

 Phase 2 (15,000m3 vessel) – future provision for a further 2No. loading arms (400m3/hr).  2 additional 
arms will be in use.  The lines to / from jetty are sized for 1,600m3/hr. There will be only one spare 
loading / unloading arm (for both phases) 
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4.6.3 Accommodation for Personnel and Equipment 

A Jetty Control Room (JCR) will be located at the jetty head with visibility of vessel berthing and CO2 loading 
/ unloading activities.  A single enclosure is envisaged which will include: 

 Control room for equipment and operator workstation 

 Welfare facilities (tea station / eating area, toilet, safety shower)  


