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PART A: GENERAL ISSUES 

 
 

1.0 The Tidal Lagoon Swansea Bay Project 
 

1.0.0.1 Tidal Lagoon (Swansea Bay) plc (TLSB) proposes to construct a new tidal-powered 
generating station, with a nominal rated capacity of 240MW, on land in Swansea Bay 
and adjacent to Swansea Docks, between the dredged channels of the Rivers Tawe and 
Neath (the Project).  The Project involves the construction of a c. 9.5km long u-shaped 
seawall impounding an area of some 11.5km² of seabed and foreshore to create a 
Lagoon.  The water impounded in the Lagoon provides the head - or build-up - of water 
needed to store kinetic energy that can be turned into electric power. Electricity will be 
generated as water flows through the bi-directional turbines when the Lagoon fills and 
empties after a holding period to create the head required. The electricity generated 
will be fed into the National Electricity Transmission System (NETS) at an existing 
substation in Baglan Bay via an underground cable. 

 
1.0.0.2 The Project comprises three main elements: 

 
Offshore works 

 Dredging and construction of the seawalls   

 Construction of a temporary cofferdam 

 Concrete works for turbine and sluice gate housing 

 Installation turbines and sluice gates and associated M&E works  

 Offshore Building including visitor centre and O&M 

 Concrete crest and public realm works 

 Widening of River Neath channel and replacement of training wall 

 Works to Swansea Port channel 

 Water Quality enhancement works 

 Temporary rock storage areas 

 Environmental enhancement measures 
 

Onshore works 

 Temporary construction support sites and storage areas 

 Decontamination/land remediation works 

 Material handling facilities 

 Western Landfall Building with parking area and slipway 

 Eastern landfall works (adjacent to SSSI and university) 

 Public realm works 

 Access infrastructure 

 Environmental enhancement measures 
 

Cable connection to the NETS 

 Lay cables in western seawall 

 Lay cables along port road and through SSSI 

 River Neath crossing (directional drill) 

 Lay cables through industrial area to existing substation 

 Connection at substation 
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1.0.0.3 This document has been prepared for and on behalf of TLSB in relation to the 
construction of the Project.  It forms part of the suite of application documents 
supporting an application by TLSB to the Secretary of State for Climate Change for 
authority to construct operate and maintain the Project (the Application).  It is an 
important and relevant consideration in the determination of the Application and will 
be secured by a requirement attached to the development consent order (DCO) sought 
by TLSB pursuant to the Application. 

 
1.0.0.4 The Project site (or Application site) for the purposes of the CEMP is defined as shown 

on the land and works plans relating to construction of the Project and where physical 
works are carried out.   

 
2.0 Construction and site management 
2.0.0.1 Construction activities relating to the Project will be the ultimate responsibility of TLSB's 

Construction Project Manager (CPM).  The CPM will ensure that construction is 
managed and monitored appropriately in terms of H&S, quality, design and programme.  
The CPM will be supported by a firm of consultants specialising in engineering (including 
maritime engineering), procurement and construction, acting as Construction Manager 
(CM).  The CM will manage all construction interfaces and ensure that construction of 
the Project is implemented by the various contractors in accordance with approved 
standards, design and procedures, etc. and will monitor, inspect and conduct 
surveillance of construction activities at the Project site.  The CM will manage and 
coordinate with the various contractors' construction managers, supervisors, 
engineering staff and any local consultants. 

 
2.0.0.2 The CM and his construction management team of discipline engineers, H&S manager, 

quality manager, etc. will be responsible for monitoring and ensuring that the various 
construction contractors act in accordance with the requirements of this CEMP. 

 
3.0 The purpose and aims of the CEMP 
3.0.0.1 The purpose of this CEMP is to define the measures required to mitigate and monitor 

the construction of the Project so as to protect the environment.  The CEMP covers 
legislative requirements and compliance with regulatory and best practice 
requirements.  It also provides for mitigation measures set out in the Environmental 
Statement (ES) which accompanies the Application.  The provision of the CEMP will be 
incorporated into the contract(s) for construction of the Project, and will be required to 
be adhered to as a requirement of the DCO.  TLSB and its contractors implementing the 
Project will be required to comply fully with the terms of the CEMP. 

 
3.0.0.2 The CEMP sets out provisions for the management, mitigation and monitoring of 

environmental effects during construction of the Project.  It also outlines provisions for 
auditing, reporting and action to be taken to rectify any breach(es) to the CEMP during 
the course of construction of the Project. 

 
3.0.0.3 Some of the environmental topics addressed within the CEMP are developed to a 

greater degree of detail than others.  This is because the mitigation in some areas will 
require final, detailed approval once the construction methodologies to be adopted by 
TLSB are known.  However, in all cases the mitigation is specified at a sufficient level of 
detail to allow environmental effects of the Project to have been properly addressed. 
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4.0 Compliance with legislation, standards and guidance 
4.0.0.1 All works will be undertaken in accordance with the relevant Codes, Standards, 

Regulations, Acts of the UK Parliament or any Acts or Measures of the National 
Assembly for Wales that cover environmental and related matters.   

 
4.0.0.2 Notwithstanding these references, compliance with the CEMP will not absolve any 

person from compliance with all legislative requirements applicable at the time of 
construction of the Project.  Wherever the CEMP makes reference to legislation, 
Standards or Codes it will be the contractor's responsibility to ensure that current 
versions are used at all times. 

 
5.0 Public information and complaints 
5.0.0.1 The need for accountability and responsibility for environmental issues should be 

recognised by everyone involved in construction of the Project.  This will include site 
staff and operatives who are a key determinant of environmental performance, and 
senior management staff who will ensure that the works are undertaken in accordance 
with the CEMP. 

 
5.0.0.2 It will be necessary to establish and maintain contact with the local planning authorities 

and local residents and keep them informed of construction matters likely to affect 
them.  It will be necessary to demonstrate compliance with the CEMP through the 
management, monitoring, auditing and training procedures in place. 

 
 Points of contact 

 
5.0.0.3 From notification of commencement of development, the public within consultation 

zones 11 and 22 (enhanced to accommodate community council boundaries) will be 
informed how they can obtain information relating to the Project generally and 
construction phases specifically. 

 
5.0.0.4 A Project Liaison Officer will be provided to manage public relations, information and 

press related matters, who will liaise with the local planning authorities, other statutory 
bodies, members of the public, press and the media on matters relating to construction 
of the Project. 

 
 

5.0.0.5 A request for information or complaint about construction can be made: 
 
i. In person at [ ]; 

ii. By telephone at [  ]; or 

iii. By letter to [  ] or by email at [  ]. 

 

5.0.0.6 Any requests for information relating to the Project, or complaints relating to 
construction will be dealt with provided the individual: 

i. Identifies themselves; 

                                                 
1 Consultation zone 1 - seafront and other wards with significant visibility of the Project; 
2 Consultation zone 2 - wards with limited viability of the Project 
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ii. Gives a method of communication by which they wish to receive a response; 

iii. Makes a request for information or a complaint which can be addressed; and  

iv. Behaves in a cordial manner. 

 
5.0.0.7 All requests for information and complaints will be treated courteously.  However, TLSB 

will not tolerate abusive behaviour towards its staff and reserves its right to withdraw 
from exchanges if staff feel threatened or otherwise abused. 

 
Proactive information 

 
5.0.0.8 Information relating to this service will be publicised in the following manner: 

 

I. On site notice board(s); 

II. By press release to the local media; 

III. On the Tidal Lagoon Swansea Bay Project website; 

IV. In newsletters to residents within consultation zones 1 and 2 (enhanced to 
accommodate community council boundaries); 

V. By letter to the local planning authorities; 

VI. By letter to the community councils within the consultation footprint; and 

VII. In general correspondence to stakeholders. 

 
5.0.0.9 TLSB will announce at least two weeks before commencement  of construction: 

i. The date construction is due to begin; 

ii. the key construction milestones; and 

iii. how to make a complaint relating to construction activities. 

iv. This announcement will be in the form of a local press advertisement. 

 
Complaints procedure 

 
5.0.0.10 If an organisation or individual wishes to make a complaint it will be treated 

confidentially.  TLSB will deal with the complaint as swiftly as possible, thoroughly, 
rigorously and in a consistent manner.  Through investigation into the nature of the 
complaint TLSB will analyse the cause of the problem and take the necessary action 
rectifying action to resolve the complaint. 

 
5.0.0.11 The complaints procedure has two stages: 

 
 

Stage 1 - Response from a manager 
 

1. TLSB will acknowledge a complaint within three working days; 

2. TLSB will advise the complainant of the name and position of the manager who 
is handling the complaint; 
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3. the complaint will be logged; 

4. the complaint will receive a full response including any remedial measures 
proposed within 10 working days - if this is not possible a letter or email will be 
sent within 10 working days explaining why a time extension is needed; and 

5. if the complainant is not happy with the reply they will be asked to explain why. 
 

Stage 2 - Investigation by a senior manager or director 
 

1. TLSB will acknowledge the start of Stage 2 within three working days; 

2. Stage 2 will not be investigated by the same person who dealt with the original 
complaint;  

3. this stage may include an interview with the complainant; 

4. the person investigating the complaint will write a report on procedures and 
actions; and  

5. the report will be sent to the complainant within 20 working days and, again will 
identify any remedial measures. 

 
5.0.0.12 In either case, where remedial measures are proposed following a complaint, they will 

then be implemented. 
 

Site visitors and staff identification 
 

5.0.0.13 As a construction site, visitors will be discouraged from entering it.  However, from time 
to time, TLSB may relax this rule (e.g. visits from stakeholders, local councils 
representatives, the media, etc.).  In order to comply with health and safety regulations, 
visitors to the site must contact TLSB by the contact details given at 5.0.0.5 above.  
Access for officers of regulatory bodies, including the Councils will be permitted in line 
with normal procedures for their safe access to working areas. 

 
5.0.0.14 Contractors will be required to ensure that all site construction (and associated) staff 

are easily identifiable to the public, by use of branded clothing, equipment (including 
vehicles), identity cards or other effective methods. 

 
5.0.0.15 Vehicles using the construction site (staff and construction vehicles) will be required to 

report to the site security office who will direct them to the (relevant) parking area. 
 

6.0 Hours of working 
6.0.0.1 TLSB will keep the relevant local planning authorities informed of the hours of working 

of each phase of the works; particularly those onshore and close to sensitive receptors.  
During the construction period, the normal hours of working for all works will be: 

 
 Monday to Sunday: 24 hour continuous. 
   

Particular attention will be given to restricting hours of potentially noisy working in the 
vicinity of the Swansea Bay University Bay Campus and a scheme for limiting such 
construction activities to hours of daylight, specifying the area and works subject to 
limitations, will be submitted to NPTCBC for approval prior to commencement of such 
works.  The approved scheme will then be implemented. 
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6.0.0.2 Onshore works may be carried out throughout the year.  Offshore hours of working will 

be limited by season, in terms of both weather conditions and environmental impacts.  
Further details of specific seasonal limitation of offshore hours of working are provided 
in Part B of the CEMP. 

 
6.0.0.3 It is envisaged that non-intrusive and internal activities comprised in the onshore works, 

such as electrical installation, commissioning, building fit out and non-destructive 
testing could be undertaken outside these hours in order to minimise overall 
construction time. 

 
6.0.0.4 In certain circumstances, when onshore work is required to be undertaken at specific 

times to maintain the construction programme, such as concrete pouring, which must 
be a continuous process, or where emergency works are required, different working 
hours may be required, in which case the necessary approvals would be applied for in 
accordance with the relevant regulatory procedures, including a section 60 Notice 
under the Control of Pollution Act 1974. 

 
6.0.0.5 The local planning authority(ies) will be informed of any emergency works outside 

normal or agreed working hours, including under a section 60 Notice under the Control 
of Pollution Act 1874. 

 
7.0 Site arrangements 

 
Site housekeeping 

7.0.0.1 Best practice construction site housekeeping should be applied at all times.  This should 
include the following requirements: 

 
i. Staff will be made aware of energy efficiency issues and measures to be 

implemented to reduce energy consumption; 

ii. Measures to promote efficient use of water on site will be adopted where 
possible; 

iii. All working areas shall be kept in a clean and tidy condition; 

iv. All site waste and litter will be collected at regular intervals, adequately 
contained and sorted for recycling where possible; 

v. Site waste susceptible to spreading by wind or liable to cause litter shall be 
stored in enclosed containers; 

vi. Adequate toilet facilities shall be provided for all site staff and checks made to 
ensure that they are connected to the local foul sewer or that chemical toilets 
are disposed of appropriately; 

vii. Spill kits will be retained on site and maintained; 

viii. All working areas shall be non-smoking.  Specific areas within the site may be 
designated as smoking areas and shall be equipped with containers for smoking 
waste.  These shall not be located at the boundary of working areas; 

ix. Open fires are prohibited at all times; 
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x. All necessary measures shall be taken to minimise the risk of fire and the 
contractor(s) shall comply with the requirements of the local fire authority; 

xi. Hoardings and boundary fences shall be frequently inspected, repaired and 
repainted as necessary; and 

xii. Properly contained wheel washing facility areas shall be provided for all vehicles 
and cleaned regularly. 

 
Fencing and hoarding  

 
7.0.0.2 So far as appropriate, all working areas shall be sufficiently fenced off from members of 

the public and to prevent animals from straying on to a working area.  Hoardings shall 
be selected to suit the location, but may include the following: 

 
i. A wire mesh fence, where appropriate for minimum security needs; or 

ii. A 2.4m minimum height, plywood faced, timber framed boundary hoarding, of a 
surface density of not less than 7kg/m2 or other hoarding providing equivalent 
security and noise attenuation, in the vicinity of noise sensitive neighbours; or  

iii. Other designs where a particular appearance is required and as agreed with the 
local planning authority. 

 
7.0.0.3 More details of noise mitigation are provided at section 13. The location and design of 

site boundaries, hoarding and temporary structures on the public highway should 
permit adequate visibility at junctions and appropriate forward visibility along highways 
in accordance with Department for Transport advice and the requirements of the local 
highway authority(ies). 

 
7.0.0.4 Where hoardings are provided, they will be painted on the side facing away from the 

construction site in a colour and style to be approved by the local planning authority, 
including identification of the Project and contact information.  

 
7.0.0.5 All hoardings and boundary fences should be maintained in a neat and tidy condition.  
 
7.0.0.6 No advertisement, notice, etc. including illicit bill or fly posting will be permitted on any 

fence or hoarding. All graffiti, flyposting or defacement to the hoardings will be 
removed and made good or obscured as soon as reasonably practicable. 

 
7.0.0.7 An information board shall be provided at each site entrance detailing information on 

the construction programme and estimated duration of the works, together with the 
web address and 24 hour telephone number for use by members of the public who wish 
to lodge complaints or comments. 

 
7.0.0.8 All temporary fencing or hoarding shall be removed as soon as reasonably practicable 

after the completion of works. 
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Lighting and Visual Intrusion 
 

7.0.0.9 Construction buildings, equipment and lighting shall be sited so as to minimise visual 
intrusion and light spillage at nearby residential properties, in so far as is consistent with 
the safe and efficient operation of each worksite. 

 
7.0.0.10 Site lighting shall be positioned and directed to minimise nuisance to residents and to 

minimise distractions or confusion to navigation or adjoining public highways.  This 
provision will apply particularly to sites where work after dark will be carried out.  
Appropriate lighting for these sites shall be provided.   

 
7.0.0.11 So far as is practicable, all power to temporary traffic signals, lighting etc shall be taken 

from mains supplies rather than from portable generators.  Where portable generators 
are used, industry best practice shall be followed to minimise noise and pollution from 
such generators. 

 
7.0.0.12 The method of implementing the works shall comply with the Institute of Lighting 

Engineers Guidance Notes for the Reduction of Obtrusive Light 2005 in so far as is 
reasonably practicable and applicable to the construction works. 

 
Site security 
 

7.0.0.13 Adequate security shall be exercised by the contractor to protect the public and prevent 
unauthorised entry to or exit from the site.  Site gates shall be closed and locked when 
there is no site activity and proper security measures shall be implemented. 

 
7.0.0.14 Where site security cameras are used they shall be placed in locations which will not 

impinge upon the privacy of local residents. 
 

Living accommodation 
 

7.0.0.15 No living accommodation shall be provided within any construction working area.  Mess 
rooms, locker rooms, toilets and showers will be permitted. 
 

Clearance of site on completion 
 

7.0.0.16 All working areas and accesses shall be cleared and cleaned as work proceeds and when 
no longer required for the works. 
 

Pest control 
 

7.0.0.17 The risk of infestation by pests or vermin shall be minimised by adequate arrangements 
for the disposal of food waste or other material attractive to pests.  If infestation occurs 
such action shall be taken to deal with it as required by the local authority. 
 

Emergency contacts and procedures 
 

7.0.0.18 An Emergency Contacts Set of Procedures shall be maintained for the worksite which 
shall be displayed prominently at each site.  These procedures shall be followed in any 
site emergency. 
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7.0.0.19 They shall contain emergency phone numbers and the method of notifying local 

authority/services for action by the Contractor.  Copies of the procedure will be issued 
to the Local Authority, the Fire Brigade, the Police, the Ambulance Service and other 
relevant statutory authorities. 
 

Safety  
 

7.0.0.20 The Health and Safety at Work etc. Act 1974, the Construction (Design and 
Management) Regulations 2007 and the Approved Code of Practice (ACoP), the 
Construction (Health, Safety and Welfare) Regulation 1996, the Electricity at Work 
Regulation 1989, the Management of Health and Safety at Work Regulation 1999 and all 
relevant European Directives shall apply. 
 

Contaminated materials (special precautions) 
 

7.0.0.21 At those sites where contaminated material is encountered, the Safety Officer shall 
ensure that a Workers’ Safety Information Sheet is prominently displayed in rest/mess 
rooms and wash rooms covering hygiene, work practices, clothing requirements etc.  

 
7.0.0.22 General provisions concerning disposal of contaminated materials are described in 

Section C11. 
 

Crane arcs 
 

7.0.0.23 Crane arcs shall be confined within the Site boundaries unless agreed otherwise with 
the local planning authority(ies) and the Police. 
 

Protection of existing installations 
 

7.0.0.24 Investigations and all appropriate actions shall be required concerning existing 
foundations, buildings, structures, walls, roadways, sewers, cables and other services, 
apparatus and installations. 
 

Safeguarding 
 

7.0.0.25 All buildings, structures, works, services or installations shall be safeguarded from harm, 
disturbance or deterioration during the construction period.  All necessary measures 
required for the support and protection of all buildings, structures, pipes, cables, 
sewers, and other apparatus during the construction period shall be taken. 
 
Site Waste Management 
 

7.0.0.26 The final CEMP will contain a site waste management plan ("SWMP"), which will be 
designed for  the construction phase of the works comprised in the Project.  The SWMP 
will be developed in conjunction with TLSB, the contractor, the relevant planning 
authorities  and NRW.  The SWMP will focus on the reduction, re-use and recycling on 
spoil and other arisings generated form construction works, and will seek to minimise 
waste and off-site disposal. 
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PART B:  ENVIRONMENTAL ISSUES - GENERAL 
 
1.0 Introduction 
 
1.0.0.1 The CEMP establishes the arrangements to manage the environmental risks associated 

with the Project and details how monitoring will be used to ensure that the agreed 
environmental procedures are adhered to and supported operationally by the relevant 
documentation.  The CEMP explicitly defines the procedures relevant to the site and 
construction activity but will continue to be developed throughout construction, in 
order to reflect any new findings and to meet relevant guidance and legislative 
requirements. 

 
1.0.0.2 All contractors providing a product or service will be required to provide evidence, for 

example a method statement, to show how they will control environmental risks that 
may arise from undertaking their works.   

 
1.0.0.3 An Environmental Liaison Officer will be appointed for the construction phase.  Details 

of their role and responsibilities are provided below. 
 
2.0 Environmental Liaison Officer 
2.0.0.1 An Environmental Liaison Officer (ELO) will be appointed for the duration of the 

construction period. The post of the ELO is intended to provide a focus for 
environmental issues related to works carried out on behalf of TLSB as part of 
construction of the Project. The ELO’s role in no way exempts TLSB, its contractor(s) 
and/or designers, from their responsibilities in relation to the protection of the 
environment.  These responsibilities include complying with all relevant legislation, 
guidance and policy in force in the UK, as well as this CEMP.  The key responsibilities of 
the ELO will include: 

 
i. working from the Project site office;  

ii. assessing contractors' method statements and emergency response procedures; 

iii. liaising with contractors to provide advice on the provision of suitable induction 
training for all site personnel; 

iv. weekly audit of compliance with agreed contractors' working practices, pollution 
prevention measures, DCO requirements, and to provide advice to the 
contractor; 

v. acting as an interface between TLSB, project design team and contractor and 
relevant statutory and non-statutory bodies e.g. Natural Resources Wales, local 
authorities; 

vi. attending site progress meetings as necessary, as well as, where required, 
meetings with interested parties to provide a focus for any environmental 
concerns; 

vii. being empowered to require that working practices are varied to help protect the 
environment and require that works are suspended whilst an environmental 
issue is investigated, if necessary; 

viii. in the event of an environmental incident, to respond quickly, liaise with the 
relevant authorities and/or regulators, provide recommendations on remediation 
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where necessary, and follow up implementation of remediation & future 
prevention; 

ix. assisting, where necessary, in obtaining licences (such as discharge consent), and 
be aware of the conditions of any such licence, or similar, in place; 

x. being responsible for carrying out such water quality monitoring under both 
emergency and routine conditions as may be required and co-ordinate any other 
surveys, such as flora and fauna, as required; and 

xi. recording in writing any advice given on site and keep a written record of any 
liaison with statutory bodies, ensuring TLSB is advised of progress and 
environmental performance, via progress reports, site progress meetings, 
updates, meeting minutes or similar format. 

 
3.0 Key environmental issues, procedures and mitigation 
3.0.0.1 Procedures and mitigation for environmental aspects on the contract for the 

construction phase have been identified following appropriate environmental impact 
assessment of the Project, as detailed in the Environmental Statement (ES) submitted 
with the Application.  Specific procedures and measures of appropriate mitigation 
and/or management have been identified in respect of the following topics: 

 

I. General construction mitigation and procedures; 

II. Coastal processes, sediment transport and contamination; 

III. Marine water quality; 

IV. Intertidal and subtidal benthic ecology; 

V. Fish, including commercial and recreational fisheries; 

VI. Marine mammals; 

VII. Coastal birds;  

VIII. Terrestrial ecology; 

IX. Navigation; 

X. Onshore transport; 

XI. Air quality; 

XII. Hydrology and flood risk; 

XIII. Land quality and hydrogeology; 

XIV. Noise and vibration; 

XV. Cultural heritage: marine archaeology; and 

XVI. Cultural heritage: terrestrial archaeology. 

 
3.0.0.2 Issues relating to monitoring are addressed separately in the Adaptive Environmental 

Management Plan. 

3.0.0.3 Lastly, an environmental project aspects register (a framework for which is at Appendix 
1) will further detail the mitigation and procedures required and will be continually 
developed prior to construction commencing and throughout the construction phase. It 
will take the mitigation measures identified during the ES and incorporate these with 
standard environmental mitigation measures. 
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3.0.0.4 Current copies of this CEMP and other relevant documents will be maintained at the 
working areas of the Project so as to be conveniently available during construction. 
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PART C: ENVIRONMENTAL ISSUES - SPECIFIC 
 
1.0 Coastal processes, sediment transport and contamination 

 
 Re-suspension of historic contamination 

 
1.0.0.1 TLSB will undertake further Geotechnical Investigation (GI) survey to identify sediment 

quality at sites proposed for construction works.  The final CEMP will provide for the 
raw data and results of such surveys to be applied to the relevant planning authorities 
to identify measures required to take place where contaminated sediment is identified 
as a result of GI. 

 
Changes in sedimentation in the navigational channel to Swansea and Neath Docks 

 
1.0.0.2 TLSB will undertake additional dredging in navigation channels if deemed necessary 

during construction.  TLSB will consider the necessity of additional dredging in 
navigation channels and review and liaise with the Ports of Swansea and Neath as well 
as with the City and County of Swansea Council in respect of existing monitoring and 
any additional survey(s) required to inform the need for maintenance dredging. 
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2.0 Marine water quality 

 
 Sediment and contaminants 

2.0.0.1 Good practice and available guidelines will be incorporated in the final CEMP including 
CIRIA publications and Pollution Prevention Guidance 5.  The final CEMP will identify all 
possible pathways for marine contamination during construction together with risks 
and actions required to mitigate such risks. 

 
Spills and incidents affecting water quality 

 
2.0.0.2 Spill kits will be retained on site and maintained and staff will be trained in their use. 

 
2.0.0.3 TLSB will devise a marine contingency plan to minimise potential spills/incidents during 

construction which may affect local water quality and to identify action measures to 
deal with potential incidents. 

 
Water quality and disturbance of contaminated sediment 

 
2.0.0.4 A GI study will identify dredging areas with appropriate sediment quality and nature to 

avoid high quantities of suspended materials during dredging and construction of 
seawalls (see Coastal processes, sediment transport and contamination). 

 
2.0.0.5 Sediments for use in seawall and cofferdam construction will be targeted based on their 

quality, to reduce potential for re-suspension of contaminated materials. 
 

2.0.0.6 The final CEMP will provide for the dissemination of the results of these studies to the 
relevant planning authorities. 
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3.0 Intertidal and subtidal benthic ecology 
 

Habitat loss 
3.0.0.1 Construction workers will receive an environmental briefing to advise on sensitive 

habitats and minimise the extent of effects on such receptors. 
 
3.0.0.2 There will be no unplanned works or tracking across Crymlyn Burrows SSSI intertidal 

area.  All works within the intertidal area of the SSSI will be agreed in advance with 
Natural Resources Wales and the landowner. 

 
Discharge and spillages into the marine environment 

 
3.0.0.3 TLSB will ensure the adoption of good practice to ensure that substances released into 

the marine environment are minimised.   
 
3.0.0.4 All storage facilities will be bunded to contain and prevent the release into the marine 

environment of fuel, oils and chemicals associated with plant and refuelling and 
construction/maintenance equipment. 

 
 Introduction of invasive non-native species (INNS) 

 
3.0.0.5 Standard marine protection measures will be implemented to minimise potential 

introduction or spread of INNS where possible. 
 
3.0.0.6 TLSB will comply with appropriate legislation, and published guidelines (e.g. the Green 

Blue and Royal Yachting Association, Alien invasive species and the oil and gas industry, 
Guidance for prevention and management (IPIECA 2010) and Marine Biosecurity 
Planning Guidance for producing Site and Operation Based Plans for Preventing the 
Introduction of Non-native Species (SNH 2014)) and implement best practice to limit the 
introduction or spread of INNS. 
 

3.0.0.7 TLSB will ensure the adoption of measures outlined in a bio-security risk 
assessment/framework substantially in the form annexed at Appendix 3 to this CEMP 
which will be passed to the appointed contractor for review and updated, based on the 
final vessels used on site and their port of origin, taking into consideration International 
Maritime Operations guidance (IMO). 
 

3.0.0.8 TLSB will develop and deploy the Biosecurity Risk Assessment and INNS Management 
Strategy at Appendix 3 to this CEMP.  The final version of Appendix 3 will have regard 
to: the origins of marine contractors and their vessels; and sources of rock armour in 
particular.  
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4.0 Recreational and commercial fisheries 
 

Impact on fish and shellfish - suspended sediment and deposition 
4.0.0.1 Seafloor disturbance shall be limited to the Project boundary, with the use of buoys and 

distribution of worker awareness information. 
 

4.0.0.2 The contractor(s) shall adhere to best practice guidance and other industry standards 
(Marine Minerals Guidance 1: Extraction by dredging from the English seabed, ODPM, 
2002). 

 
4.0.0.3 Dredging equipment will be appropriate to the depths and material types to be dredged 

to minimise the creation of plumes. 
 
4.0.0.4 Disposal of dredge spoil not used for seawall construction will be undertaken at 

Swansea Bay licenced outer disposal grounds. 
 
4.0.0.5 Material passing through spillways outside the dredging area will be minimised to 

reduce the spread of sediment plumes. 
 

4.0.0.6 Use of appropriate geotextile lining to minimise the release of fine sediment into the 
water column and, if appropriate, containment of any finer silts within central wall 
cavity to minimise reduction in water quality during works. 

 
4.0.0.7 TLSB will target sediments approved by CEFAS for re-use in seawall construction. 

 
4.0.0.8 So far as practicable having regard to the nature of the Project, its programme  and the 

works, dredging and other construction works in respect of the landfall for the Western 
Breakwater landfall will avoid herring spawning seasons. 
 
Underwater noise and vibration 

 
4.0.0.9 TLSB will use vibro-piling techniques where possible and, where percussion/impact 

piling is required, "soft-start" piling procedures will be used. 
 

Directional drilling under River Neath - effects on migratory fish 
 

4.0.0.10 Works to drill under the River Neath will be timed to avoid the migratory period of 
vibration-sensitive Shad species. 

 
4.0.0.11 Siting of the drill compound will be at a suitable distance from the river's edge. 
 
4.0.0.12 Standard pollution control measures will be implemented during works. 

 
Habitat loss and modification 

 
4.0.0.13 So far as practicable having regard to the nature of the Project, its programme  and the 

works, construction of the landfall for the western seawall shall be timed to avoid 
herring spawning seasons. 
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4.0.0.14 Spawning material (recycled from within the Project work areas where possible) will be 
introduced at the base of the seawall for use by fish which utilise substrate to spawn 
(e.g. herring).  Media to be placed by end August in year 1 where possible for use in 
September spawning run.  

 
Drainage of temporary cofferdam 

 
4.0.0.15 Fish-friendly pumps shall be used for cofferdam dewatering where appropriate to 

minimise bodily damage, and provision of netting to ensure no fish in area.  Netting to 
be carried out prior to dewatering to remove trapped fish.  Shellfish to be removed 
from cofferdam in advance of dewatering, and fish rescue undertaken, if necessary. 

 
Loss of recreational fishing grounds 

 
4.0.0.16 Safety exclusion zones will be identified and minimised, where works allow, to allow 

greatest possible degree of free transit for fishing vessels across the Bay during 
construction. 
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5.0 Marine mammals 
 

Marine Mammal Observer 
5.0.0.1 TLSB will retain a Marine Mammal Observer (MMO) for the duration of the offshore 

works associated with the installation of the Navigation Safety Piles (dolphin piles).  The 
remit of the Marine Mammal Observer and duties to liaise with the ELO shall be 
specified in the final CEMP. 

 
Noise disturbance 

 
5.0.0.2 This section of the CEMP addressed marine piling activity the installation of the 

Navigation Safety Piles (dolphin piles). Should the requirement for further marine piling 
be identified, the need for and extent of mitigation will be determined on a case by case 
basis. 
 

5.0.0.3 Low-noise piling techniques, such as vibro piling, will be used wherever possible. 
 

5.0.0.4 TLSB will not undertake marine  piling associated with the installation of the navigation 
safety piles (dolphin piles) during the hours of darkness or poor visibility as shown on 
the piling plan TLP-SWANSEA BAY-141003-VO.2. 

 
5.0.0.5 Where possible, percussive piling works will commence within 30 minutes of cessation 

of vibro-piling.  If 30 minutes have elapsed the following procedures will be followed for 
the transition to percussive piling only: 

 
i. Establishment of a ‘mitigation zone’ of radius 500m around the piling site, prior 

to any piling associated with the installation of the Navigation Safety Piles 
(dolphin piles); 

ii. Within this mitigation zone, detection would be undertaken by the MMO and 
acoustically using appropriate Passive Acoustic Monitoring (PAM) equipment; 

iii. Both the MMO and equipment will be deployed at least 30 minutes before vibro 
or percussive piling for the installation of the navigation safety piles is due to 
commence; 

iv. Piling would not commence if marine mammals are detected within the 
mitigation zone or until 30 minutes after the last visual or acoustic detection; and  

v. The MMO/ Passive Acoustic Monitoring operative should track any marine 
mammals detected and ensure that they are satisfied that the animals have left 
the mitigation zone before they advise the crew to commence piling activities. 

 
5.0.0.6 Percussive piling will commence using an agreed soft start procedure (the gradual 

increase of piling power, incrementally, until full operational power is achieved). The 
soft-start procedure will vary according to hammer and pile design and other factors.  
 

5.0.0.7 The following mitigation measures and monitoring will be implemented during the 
installation of the dolphin piles:  
 
i.       Monitoring and mitigation would be undertaken during any vibro-piling or impact 
/percussive piling following the guidelines highlighted in the JNCC “Statutory nature 



 Tidal Lagoon Swansea Bay plc  

 

 
CMSD-377 rev. 2 Page 19 of 59 

conservation agency protocol for minimising the risk of injury to marine mammals 
during piling” (JNCC, 2010);  
 
ii.      Installation of dolphin piles would be during daylight hours and good visibility 
conditions only;  
 
iii.     For vibro and percussive piling for dolphin piles, establishment of a ‘mitigation 
zone’ of radius 500m around the piling site, prior to any piling;  
 
iv.     Within this mitigation zone, detection would be undertaken by a Marine Mammal 
Observer (MMO) and acoustically using appropriate Passive Acoustic Monitoring (PAM) 
equipment;  
 
v.      Both the observers and equipment will be deployed at least 30 minutes before any 
piling is due to commence;  
 
vi.     Any piling will not commence if marine mammals are detected within the 
mitigation zone or until 30 minutes after the last visual or acoustic detection;  
 
vii.    The MMO/PAM operative should track any marine mammals detected and ensure 
that they are satisfied that the animals have left the mitigation zone before they advise 
the crew to commence percussive piling activities.  
 
viii.   Piling will commence using an agreed soft start procedure for at least 30 minutes 
(the gradual increase of piling power, incrementally, until full operational power is 
achieved). The soft-start procedure will vary according to hammer and pile design and 
other factors.  
 
Collision risk 

 
5.0.0.8 Work vessels will avoid speeds above 6knots where possible when moving about the 

site. 
 
5.0.0.9 JNCC guidance on reducing the risk of corkscrew injuries (linked to the use of ducted 

propellers) will be followed. 
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6.0 Coastal birds 
 

Disturbance to foraging and roosting 
6.0.0.1 Where practical, seawall construction works will be in phases moving around the 

Project site, leaving areas with lower levels of disturbance. 
 
6.0.0.2 Seawall construction works will be timed to be outside over-wintering bird season 

(October to March) where possible.  Programming will also have regard to migration 
periods affecting roosts at Crymlyn Burrows. 

 
6.0.0.3 Removal of existing structures will be outside the bird breeding season (March to 

August) where possible, or areas to be checked for nests prior to demolition. 
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7.0 Terrestrial ecology 
 

Invasive species  
7.0.0.1 Any invasive species will be removed if found within the working area.  Japanese 

knotweed, sea buckthorn and goldenrod will treated and/or otherwise be sprayed in 
the working areas and any stands adjacent to the cable route.  Other INNS will be 
handled and stored in accordance with current guidelines. 
 

7.0.0.2 Any importation of materials will take place in line with industry best practice relating 
to importation and spread of invasive terrestrial species. 
 
Impacts on Crymlyn Burrows SSSI  
 

7.0.0.3 In complying with Requirement 16 of the DCO (Electrical Grid Connection Works) 
wherever practicable, the existing track will be used for access to the eastern section of 
Crymlyn Burrows SSSI.  Likewise, unplanned vehicular movements across the SSSI will 
be avoided. 

 
7.0.0.4 The construction area will be minimised as much as possible to avoid areas of sensitive 

habitat and/or supporting notable species - e.g. Juncus acutus. 
 
7.0.0.5 Construction works will be seasonally timed to occur during autumn/winter where 

possible, and time spent in sensitive habitats will be minimised. 
 
7.0.0.6 Membranes and protective mats will be used for top and subsoil storage, and the 

amount of time soil is stored and reinstated will be minimised. 
 
7.0.0.7 Laydown areas will be carefully sited where necessary, with clearance of agreed scrub 

vegetation within dune slacks.  Compounds and laydown areas will be clearly marked on 
the ground. 

 
7.0.0.8 Where practicable the cable trench will be installed immediately adjacent to existing 

tracks.  Mature wet woodland will be avoided where possible.  Areas of short, species 
rich turf will be avoided where possible.  Where turves are disturbed they should be 
removed and appropriately stored.  

 
7.0.0.9 Scrub clearance will take place outside bird breeding season (March to August), or a 

pre-check by an ornithologist will be made should clearance works be required inside 
breeding season. 

 
7.0.0.10 The ELO or an appropriately qualified ecologist will supervise any cable works within the 

SSSI. 
 
7.0.0.11 Reinstatement will be through a spread of subsoil, followed by a spread of topsoil to 

allow for natural recolonisation by vegetation.  Where turves are to be relaid this should 
take place within an appropriate timescale and the methodology be set out in the final 
version of this CEMP.  In areas of rank grassland the surface may be left as bare sand, 
with some patches of turf, subject to treatment for ruderal and invasive species as part 
of aftercare. 
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7.0.0.12 During construction of eastern landfall, the dune slack habitat will be restored by means 
of removal of scrub and woodland, as well as accumulated topsoil, if appropriate for 
grid connection works through the SSSI. 

 
7.0.0.13 A non-intervention management regime will be implemented in respect of clearance of 

strandline natural litter to encourage invertebrates. 
 
 Loss of bare ground, ephemeral and short perennial vegetation 
 

7.0.0.14 Works on the eastern bank of the Neath will be scheduled to take place during 
autumn/winter where possible in order to avoid destruction of annual plants before 
they have the opportunity to set seed.   

 
7.0.0.15 Substrate (docks estate) supporting Rock Sea-lavender will be stored and reused in 

artificial rocky shore habitat creation areas of lagoon seawalls. Habitat with the 
potential to support Rock Sea-lavender will be formed on appropriate areas of the tidal 
lagoon seawalls. 
 
Loss of coastal grassland 
 

7.0.0.16 Strips (at least 3m wide) of coastal grassland associated with the grassland in the lea of 
the sea wall towards the south-east of Queens Dock will be retained. 

 
7.0.0.17 A grassland will be created along the landward side of new saltmarsh following removal 

of the existing sea wall (1.04ha). Colonisation of existing rock armoured sea defences 
will also be encouraged through infilling of large gaps with aggregate and localised 
topping with sandy spoil / topsoil. 

 
7.0.0.18 A dedicated coastal grassland plot to the seaward edge at the south-eastern end of the 

docks estate will be created. 
 

7.0.0.19 Creation of grassland habitat at the periphery of parking bays at the western end of the 
project.  

 
7.0.0.20 Grassland turves will be translocated and topsoil reused from areas of species-rich 

sward to encourage the establishment of coastal grassland habitat in the newly created 
areas with plants of local provenance.    
 
Artificial rock shore habitat 
 

7.0.0.21 Robust plants (such as Golden-samphire) or substrates containing target species seeds 
(such as Rock Sea-lavender) will be translocated to holding areas where they can be 
relocated to newly created habitats on lagoon walls. 

 
7.0.0.22 Purpose-designed artificial rocky shore habitat on new lagoon walls will be created. 

 
Disturbance, injury or mortality of breeding birds 

 
7.0.0.23 Scrub cover or rank grassland to be removed/cut outside of the bird breeding season 

(March to end of August). 
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7.0.0.24 Pre-construction checks will be undertaken in areas with residual potential for nesting 

birds. 
 
7.0.0.25 Reinstatement and site clearance will be undertaken following construction to provide 

bare and open areas to support the potential for ground nesting birds. 
 

Disturbance, injury or mortality of reptiles 
 
7.0.0.26 Where possible, habitat retention, demarcation and protection (reptile fencing and 

visibility fencing) will be carried out, designed to facilitate in-situ protection of reptiles 
in part of the grassland verge to the south-east of Queens Dock. 

 
7.0.0.27 Habitat manipulation will be undertaken to reduce reptiles cover (scrub removal and 

grass strimming to 10-15 cm) in areas identified for clearance. 
 
7.0.0.28 Artificial refugia will be provided (100-200 tins per hectare) within areas identified for 

clearance. 
 
7.0.0.29 A reptile capture and translocation programme will be implemented as set out in 

Appendix 4. 
 
7.0.0.30 Clearance will take place under the supervision of an ecologist. 
 
7.0.0.31 Features such as rock piles within grassland habitat creation areas at the south-eastern 

edge of Swansea Docks will be provided in order to encourage re-colonisation of 
reptiles from contiguous habitat to the east. 

 
7.0.0.32 Temporary reptile fencing will be removed as soon as localised construction works have 

finished to allow reptiles to re-colonise new habitat. 
 

Disturbance, injury or mortality of invertebrates 
 
7.0.0.33 Grassland habitat plots will be retained in order to ensure the presence of food plants 

for colonisation in addition to adult, eggs or pupae of invertebrates. 
 
7.0.0.34 Grassland turves or topsoil will be reused to encourage re-establishment of diverse 

grassland plots. 
 
7.0.0.35 Infertile substrates will be used in habitat creation areas to encourage colonisation by a 

diverse assemblage of plants more likely to support a diverse invertebrate fauna.  
 

Disturbance, injury or mortality of otters 
 

7.0.0.36 Prior to commencement (i.e. prior to site clearance), during and following completion of 
construction, checks for presence of otters will be undertaken in the vicinity of Swansea 
Docks (including any potential lying up sites identified beneath jetty structures) and, 
prior to horizontal direct drilling operations, in the vicinity of the River Neath.  The 
extent of such surveys will be agreed with the Councils. 
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7.0.0.37 Directional lighting will be used at construction compounds in order to avoid light spill 
onto open water of the docks, in compliance with Requirement 24 in the DCO 
(Construction and Security Lighting Scheme). 

 
7.0.0.38 Exclusion fencing to high risk areas will be installed and alternative access routes for 

otter provided in compliance with Requirement 10 in the DCO (Fencing and other 
means of Site perimeter enclosure). 

7.0.0.39 Access between the docks (including from the River Tawe to the docks) and coastline is 
to be maintained at all times and barriers that could impede movement of otter will not 
be created.  Where obstacles exist, suitable mammal access will be provided. 

 
Disturbance of bats 

7.0.0.40 A sympathetic lighting regime will be implemented during construction. 
 

Colonisation of invasive species 

7.0.0.41 A pre-construction treatment programme will be implemented and/or mechanical 
removal and disposal will take place during construction. 

 
7.0.0.42 Any invasive species infestations will be identified and demarked. 
 
7.0.0.43 An invasive species construction management plan will be devised and implemented 

aimed at setting out a strategy to avoid the spread of invasive species. 
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8.0 Navigation 

 
Increased vessel to vessel collision risk 

8.0.0.1 Notices to mariners should be publicised prior to commencement of construction and 
operated throughout construction in consultation with the relevant harbour and 
navigation authorities. 

 
Vessel to structure allision risk and impact on transit routes 

 
8.0.0.2 Additional Aids to Navigation will be implemented as set out in the final CEMP.  These 

will include: 
 
Promulgation of information  
8.0.0.2.1. The use of Notice to Mariners to inform stakeholders of activities and 

progress, such as: 
8.0.0.2.1.1. The programme of construction; 
8.0.0.2.1.2. Construction activities (vessel movements/areas where 

construction is to take place); 
8.0.0.2.1.3. Current lagoon seawall locations (finished and partially 

finished); and 
8.0.0.2.1.4. Safety Zone use. 

 
8.0.0.2.2. Information that can benefit specific receptors will also be addressed along 

the best lines of communications for these receptors, such as: 
8.0.0.2.2.1. Recreational vessels – Local yacht clubs and marinas; 
8.0.0.2.2.2. Fishing vessels/operators – Fishery Liaison Officer/Industry 

organisations; 
8.0.0.2.2.3. Regular calling merchant shipping – Individual shipping 

companies/agents; and  
8.0.0.2.2.4. Other recreational users (dinghy sailors/canoeists/kayakers) – 

Clubs and launching points. 
 

Safety zones 
8.0.0.2.3. Appropriate safety zones around construction works and operational 

turbines and sluice gate housing will be established during construction . 
Demarcation 
8.0.0.2.4. Dolphin piles and floating boom around temporary cofferdam and 

operational turbine housing and sluice gate structure. 
Safety vessels 
8.0.0.2.5. Guard vessels during the period of construction activity protecting vessels 

from dangerous areas of the construction. 
Lighting 
8.0.0.2.6. Appropriate lighting and demarcation of construction works. 

 
8.0.0.3 Work procedures will be planned having regard to the activities of other users of the 

Bay. 
 
8.0.0.4 During marine construction, TLSB will comply with International Maritime Organisation 

Conventions and Guidance, including: 
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8.0.0.4.1. Collision avoidance/RAM – COLREGS 
8.0.0.4.2. Watchkeeping – SOLAS 
8.0.0.4.3. Association of Lighthouse Authorities (IALA) Guidance and Aids to 

Navigation (AtoN);  
8.0.0.4.4. MGN 371 

 
8.0.0.5 During (and on completion of) construction, TLSB will arrange for development charting  

e.g. structures associated with the Project to be marked on navigational and Admiralty 
Charts. 
 

8.0.0.6 The pilot boarding station to be relocated (to the south) to increase distance between 
pilot boarding station and lagoon wall. 
 
Marine Traffic Management Plan 
 

8.0.0.7 A Marine Traffic Management Plan (MTMP) will be prepared and approved by the Port 
of Swansea and the Port of Neath prior to construction commencing. 

 
Maintenance Dredging Strategy 

 
8.0.0.8 A Maintenance Dredging Strategy will  be prepared and approved by the relevant local 

planning authority in consultation with NRW prior to commencement of any 
maintenance dredging programme. 
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9.0 Onshore transport 
 

Impacts of increased road traffic transport during construction 
9.0.0.2 A Construction Phase Travel Plan (CPTP) will be prepared and approved by the City and 

County of Swansea and Neath Port Talbot County Borough Council prior to construction 
commencing.  A copy of the draft CPTP is annexed to this CEMP at Appendix 2. 

 
Safe route for pedestrians and cyclists during construction 

 
9.0.0.3 Temporary provision of a safe route for cyclists and pedestrians will be secured along 

Langdon Road during the course of construction, until the permanent segregated 
pedestrian/cycleway is completed, so far as is reasonably practicable.   
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10.0 Air quality 
 

Construction vehicle emissions 
10.0.0.1 A programme to manage air quality during construction will be devised and will include 

the following: 

i. Use of catalytic converters and other emissions control devices and regular 
maintenance of vehicle engines; 

ii. On-road vehicles shall comply with national and EU emissions standards; and 

iii. Where possible, all vehicles will switch off engines when not in use, i.e. minimise 
idling vehicles. 

10.0.0.2 A nuisance dust survey will be carried out at suitable receptors beyond the boundary of 
the construction site throughout the construction phase.  The survey may use 
methodologies such as a glass slide survey to measure the loss of reflection cause by 
nuisance dusts. 

Construction dust and vehicle tracks 
 
10.0.0.3 Machinery and dust-causing activities will be located away from sensitive receptors 

where possible and/or mobile booths for cutting and grinding will be adopted if work 
cannot be undertaken away from sensitive receptors. 

10.0.0.4 Construction of site roads will be carried out early enough to avoid the use of haul roads 
on site, where possible. 

10.0.0.5 The speeds of vehicles tracking across unmade surfaces will be reduced. 

10.0.0.6 Water will be used as a dust-suppressant, where appropriate, during dry weather. 

10.0.0.7 Drop heights will be minimised for delivery of aggregates. 

10.0.0.8 Regular vehicle cleaning will be carried out and, where appropriate, loads will be 
covered. 

10.0.0.9 Mud tracked onto the public highway will be cleaned where necessary. 

10.0.0.10 A programme of wheel washing of vehicles will be instituted. 

10.0.0.11 A method statement which includes best practice for dust suppression will devised and 
implemented and use of a crushing plant will be conditional on meeting all  
requirements set out in the method statement. 

10.0.0.12 Mitigation measures to manage dust and dust suppression will be implemented during 
construction and will include the following: 

Demolition works 

i. Agree lines of communication between local authority pollution control officer 
and contractor(s) prior to commencement of works and procedure for reporting 
dust events or complaints from local residents; 
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ii. Demolition undertaken in a phased and controlled manner, especially at locations 
within 100 m of nearest receptors; 

iii. Regular inspections of works for visible signs of emissions of dust and early 
application of measures to minimise emissions at source; 

iv. Considerate location of temporary storage of dusty materials and material 
transfer operations on land that is not between site access and nearest receptors; 
and 

v. Operation of mobile crushing plant to requirements of permit. 

Earthworks 

i. Agree lines of communication between local authority pollution control officer 
and contractor(s) prior to commencement of works and procedure for reporting 
dust events or complaints from local residents; 

ii. During extended periods of dry weather (especially over holiday periods) plan for 
additional mitigation measures to avoid wind-blown dust issues both within and 
outside normal working hours; and 

iii. Avoid long term stockpiles of material on site without application of measures to 
stabilise the material surface, such as application of suppressants or seeding. 
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11.0 Hydrology and flood risk 
 

Release of suspended sediment 
11.0.0.1 Cut-off ditches and/or geotextile silt-fences will be installed around excavations or 

exposed ground and stockpiles where required. 

Build-up of dust and mud 
 
11.0.0.2 Site access points will be regularly cleaned. 

Construction silt combining with run off 
 
11.0.0.3 Earth movement will be controlled to reduce risk. 

General pollution 
 

11.0.0.4 A pollution prevention plan will be devised and implemented. 

11.0.0.5 An emergency Spill Response Plan (ESRP) will be produced, which site staff must have 
read and understood. 

11.0.0.6 Provision will be made on site to contain a serious spill or leak through the use of 
bunding and absorbent material. 

Unmanaged surface water run-off, ground water seepage and de-watering  
 

11.0.0.7 Silty water abstracted during excavations will be discharged to settlement tanks and 
cleaned run-off discharged to an appropriate location via temporary soakaways or 
pipes. 

Leakage of oils and hydrocarbons 
 

11.0.0.8 Oils and hydrocarbons to be stored in designated locations with specific measures to 
prevent leakage and release of their contents, including the siting of storage areas away 
from surface water drains and on an impermeable base with an impermeable bund that 
has no outflow and is of adequate capacity to contain 110% of the contents. 

11.0.0.9 Valves and trigger guns will be protected from vandalism and kept locked when not in 
use. 

11.0.0.10 Wherever possible, plant and machinery to be kept away from drainage system. 

11.0.0.11 Drip trays are to be placed beneath oil tanks, engines, gearboxes and hydraulics and 
checked and emptied regularly by a licensed waste disposal operator. 

Concrete entering the drainage system 
 

11.0.0.12 Wherever possible, mixing and handling of wet concrete on-site would be undertaken in 
designated, impermeable areas, away from any drainage channels, surface water or 
tidal waters. 
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11.0.0.13 A designated, impermeable area would be used for any washing down or equipment 
cleaning associated with concrete or cementing processes. 

11.0.0.14 Wastewater would be discharged to an agreed point. 

Disturbance of contaminated land 
 

11.0.0.15 GI will be conducted on the Project site prior to construction in respect of potential or 
known contamination.  

11.0.0.16 Where contaminated land is disturbed, a scheme of remediation works will be 
developed and agreed with the relevant planning authorities, and any actions agreed 
with the relevant planning authority in consultation with NRW. 

11.0.0.17 Possibly contaminated, excavated materials should be stockpiled and appropriate 
management, such as positioning away from any drainage systems and subsequent 
covering to prevent run-off or infiltration of contaminants into the ground, will be 
undertaken, so far as possible to minimise the risk of pollution of water bodies. 

11.0.0.18 If using cast-in-place or bored piles, measures such as the use of pile casing and 
isolating and sealing features from surface water will be implemented to minimise the 
potential risk of contamination of underlying aquifers. 

11.0.0.19 Depending on the results of the risk assessment process and proposed terrestrial 
ground investigation, contaminated hotspots present within the made ground 
underneath the area of the Project will be removed, treated or isolated prior to 
development. 

Disturbance of existing drainage network 
 
11.0.0.20 All existing utilities will be identified and marked prior to works commencing. 

11.0.0.21 Exposed, disused drainage piping, such as abandoned overflows, will be isolated from 
surface water run-off and decommissioned. 

11.0.0.22 Any damage to the drainage network will be immediately repaired. 

Disturbance to groundwater 
 
11.0.0.23 Where complete cut-off is provided, then groundwater can be controlled on excavation 

using normal pumping equipment. 

11.0.0.24 Where partial cut-off is considered, dewatering systems using sump trenches or well 
points directing groundwater from the excavation may be used. 

11.0.0.25 Measures, such as cut-off trenches, will be put in place to prevent potentially polluted 
run-off from the project entering the excavation. 

Foul and sewerage waste 
 
11.0.0.26 Wastewater will be kept separate from surface water runoff. 
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11.0.0.27 The volume of water used will be reduced by use of water-efficient fixtures and fittings 
and re-use of water in construction activities, where applicable. 

11.0.0.28 Foul water will be drained to the private sewer network, where existing, and then 
connected to public sewerage. 

Pathways for contaminated run off to reach deeper groundwater 
 
11.0.0.29 Geotextile bunding will be used to isolate and minimise the ingress of surface water 

runoff to non-decommissioned boreholes or exposed surface water drainage pipes. 

11.0.0.30 Surface water drainage networks and exposed boreholes will be decommissioned to the 
satisfaction of NRW. 

11.0.0.31 Pile casing during piling and isolation of the area around the piling from surface water 
will be carried out until piling is complete. 

Flood response plan 
 
11.0.0.32 A flood response plan will be prepared in liaison with NRW and the Councils and flood 

warning areas identified for the construction period. 
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12.0 Land quality 
 

Disposal of soil off-site 
12.0.0.1 Site materials will be reused to level the Project where possible. 

12.0.0.2 A Materials Management Plan will be devised and implemented during construction to 
govern the procedure for managing the reuse of soil. 

12.0.0.3 Where surplus soil needs to be disposed of, it will be done at an appropriate, licensed 
landfill facility, in accordance with current duty of care responsibilities and other 
statutory requirements. 

12.0.0.4 As required by the Landfill Directive, inert, non-hazardous and hazardous waste will 
require pre-treatment prior to disposal. 

12.0.0.5 Prior to disposal, soil will need to be characterised following the methodology described 
in the Environment Agency publications ‘Framework for the Classification of 
Contaminated Soils in Hazardous Wastes’, version 1 and ‘Guidelines on sampling and 
testing of wastes to meet landfill waste acceptance procedures’ version 1. 

Accidental fuel and chemical spills 
 
12.0.0.6 Fuel and chemicals will be stored within bunded areas to contain chemical spillages 

during construction. 

12.0.0.7 Emergency procedures shall be put in place to manage the eventuality of an accidental 
spill in line with relevant regulatory guidance. 

Disturbance of unexploded ordnance 
 

12.0.0.8 Explosive Ordnance Safety and Awareness Briefings shall be carried out for personnel 
conducting intrusive works. 

12.0.0.9 Unexploded Ordnance Site Safety Instructions shall be made available for site 
personnel. 

12.0.0.10 A desktop study to review risk shall be undertaken and Explosive Ordnance Disposal 
Engineer shall be present on site to supervise open excavations where appropriate. 

12.0.0.11 Down-hole intrusive magnetometer surveys of all deep intrusive works and target 
investigation of suspect anomalies will be undertaken. 
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13.0 Noise and vibration 
 

Site preparation and construction noise 
 

13.0.0.1 Best practice for contractors relating to vehicles and plant including those used for 
haulage will be implemented, in accordance with BS5228. 

 
13.0.0.2 Noise relating to construction works shall be monitored and controlled in the following 

ways: 

i. Screening of potentially noisy construction works; 

ii. Control of working hours;  

iii. Use of audible reversing alarms only during daytime hours; and  

iv. Regular maintenance of construction equipment. 

 
13.0.0.3 So far as practicable appropriate reversing sounders or other alarm systems which are 

not audible beyond the site boundaries will be used by HGVs and other mobile plant 
used at or visiting the Project construction site(s) during hours of darkness, weekends 
(Saturdays and Sundays) and bank holidays. 
 

13.0.0.4 Low-noise piling techniques, such as vibro piling, will be used wherever possible.  Soft 
start procedures for percussive piling offshore will be implemented. 

 
13.0.0.5 The following mitigation measures and monitoring will be implemented during the 

installation of the dolphin piles.  Should the requirement for further marine piling be 
identified, the need for and extent of mitigation will be determined on a case by case 
basis: 
 

i. Monitoring and mitigation would be undertaken during any vibro-piling or 
impact /percussive piling following the guidelines highlighted in the JNCC 
“Statutory nature conservation agency protocol for minimising the risk of injury 
to marine mammals during piling” (JNCC, 2010);  

 
ii. Installation of dolphin piles would be during daylight hours and good visibility 

conditions only;  
 

iii. For piling for dolphin piles, establishment of a ‘mitigation zone’ of radius 500m 
around the piling site, prior to any piling;  

 
iv. Within this mitigation zone, detection would be undertaken by a Marine 

Mammal Observer (MMO) and acoustically using appropriate Passive Acoustic 
Monitoring (PAM) equipment;  

 
v. Both the MMO and equipment will be deployed at least 30 minutes before 

vibro or percussive piling for the installation of the navigation safety piles is due 
to commence; 

 
vi. Piling will not commence if marine mammals are detected within the mitigation 

zone or until 30 minutes after the last visual or acoustic detection;  
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vii. The MMO/PAM operative should track any marine mammals detected and 

ensure that they are satisfied that the animals have left the mitigation zone 
before they advise the crew to commence piling activities.  

 
viii. Piling will commence using an agreed soft start procedure for at least 30 

minutes (the gradual increase of piling power, incrementally, until full 
operational power is achieved). The soft-start procedure will vary according to 
hammer and pile design and other factors. 

 
13.0.0.6 This section is subject to any notice under section 60 of the Control of Pollution Act 

1974. 
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14.0 Marine archaeology 
 

Damage or disturbance of archaeological sites 
 
14.0.0.1 A watching brief during dredging to be implemented following approval of the Written 

Scheme of Investigation, to allow for the identification of those sites for which a 
significance rating was not possible during EIA and for the monitoring of activity in the 
vicinity of other identified sites.  The watching brief will involve the implementation of a 
protocol for the reporting of material recovered from the dredge head, with provision 
for monitoring of dredging by a suitably qualified archaeologist where the discovery of 
material suggests the present of an archaeological site. The protocol will include 
provision for the recording and investigation of any recovered material, and for the 
assessment of any sites that are discovered during dredging. 
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15.0 Terrestrial archaeology 
 

Damage or disturbance of archaeological sites 
 
15.0.0.1 Mitigation to be implemented following approval of Written Schemes of Investigations 

for any removal of structures.  A watching brief to be implemented during construction 
of the cable route running through previously undisturbed ground.   
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Project Aspects Register (Template) 
 
The Project Aspects Register represents an overview of the typical environmental risks associated 
with the construction of this type of project.  The initial aspects register will be used to assist and 
guide the development of specific project plans required in the contract and which accurately 
reflect the project specific and geographical variations effecting the environmental risk and 
liabilities.  The methodology is in line with the International Environmental Management System 
standard ISO 14001.  The initial aspects register is completed at the start of the project and is 
reviewed regularly i.e. at scope of work change. 

A template of the register is provided.  This will be completed prior to construction commencing on 
site and will incorporate mitigation measures identified in this CEMP 
 
The Project Aspects Register represents an overview of the typical environmental risks associated 
with the construction of this project.  The initial Aspects Register will be used to assist and guide the 
development of specific project plans required in the contract and which accurately reflect the 
project specific environmental risk and liabilities. The initial aspects register is completed at the start 
of the project and is to be reviewed regularly i.e. at changes to scope of works. 
 
Project: Tidal Lagoon 

Swansea Bay 
 Date:     
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1.0 Introduction 

1.1 Introduction   

1.1.0.1 This Draft Construction Phase Travel Plan has been prepared on behalf of the Tidal 
Lagoon Swansea Bay plc (TLSB) as part of the supporting documentation for the 
environmental impact assessment for its tidal lagoon generating station project 
(Project).  

1.1.0.2 It is envisaged that this Draft Construction Phase Travel Plan will provide a framework 
from which a more detailed Construction Phase Travel Plan will be prepared and 
submitted for approval prior to commencement of the construction works.  

1.1.0.3 The Project involves the construction and operation of a tidal energy lagoon located in 
Swansea Bay. The tidal lagoon will generate renewable energy in the form of electricity 
using the large tidal range in the Bay. The lagoon will have a rated capacity of 240 MW, 
or enough electricity to supply approximately 121,000 homes. 

1.1.0.4 The tidal lagoon will be built by forming a 9.5km long U-shaped seawall running from 
the Port of Swansea out to sea before curving back to re-join land adjacent to the site of 
Swansea University Bay Campus (SUBC). Access to the Project, and supporting onshore 
facilities at the two landfall locations, will be from Fabian Way.   

1.1.0.5 In addition to generating electricity, the Project also aims to provide visitor facilities and 
other amenities including art, education, mariculture and sporting and recreational 
facilities. The seawall is expected to be open to the public during daylight hours for 
walking, running, cycling, etc., although access will be controlled in extreme weather.   

1.1.0.6 During construction there will be a short-term increase in traffic associated with 
construction personnel, and an increase in HGV traffic from the import of construction 
materials. The measures to be taken to minimise the impact on the local highway 
network are set out in this document.  
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2.0 Planning Policy 

2.1 Planning Policy Wales   

2.1.0.1 Edition 5 of Planning Policy Wales (PPW) was published in November 2012. It sets out 
the land use planning polices of the Welsh Government emphasising its commitment to 
sustainable development in the planning system so that it can play an appropriate role 
in moving towards sustainability. 

2.1.0.2 Chapter 4 of PPW (Planning for Sustainability) affirms the Welsh Government's 
objectives regarding sustainable development and the need of Local Development Plans 
to reflect the policy goals of the Wales Spatial Plan and provide a framework to 
stimulate, guide and manage change towards sustainability. 

2.1.0.3 Chapter 8 (Transport) of PPW confirms the Welsh Government's commitment to 
sustainability identifying one of its key aims 'to extend choice in transport and secure 
accessibility in a way which supports sustainable development and helps to tackle the 
causes of climate change by encouraging a more effective and efficient transport 
system, with greater use of the more sustainable and healthy forms of travel, and 
minimising the need to travel'. 

2.2 Technical Advice Note 18   

2.2.0.1 Technical Advice Note 18 (TAN 18) was published in March 2007 in support of PPW. The 
document sets out the Welsh Government's objectives on planning with regard to 
transport issues. TAN 18 acknowledges that ‘by guiding the location of new 
development, reducing the need to travel, and promoting transport choices which are 
less polluting, land-use planning can contribute to long term environmental 
improvement.’ 

2.2.0.2 TAN 18 states that in order to meet sustainable development policy objectives, local 
authorities should be: 

 Promoting resource and travel efficient settlement patterns; 

 Ensuring new development is located where there is, or will be, good access by 
public transport, walking and cycling thereby minimising the need for travel and 
fostering social inclusion; and 

 Encouraging the location of development near other related uses to encourage 
multi-purpose trips. 

2.3  Wales Transport Strategy   

2.3.0.1 The Wales Transport Strategy: One Wales - Connecting the Nation was published in May 
2008 and is a key document to developing an effective transport strategy for Wales. The 
document outlines how the transport policy approach is more responsive in its delivery 
of the Welsh Government's wider policy agenda, and has attempted to be flexible to 
reflect different regional circumstances. 
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2.3.0.2 The four main regions in Wales are each represented by one of four regional transport 
consortia which have been created through partnerships between neighbouring Local 
Authorities. CCSC is part of the South West Wales Transport Consortium known as 
SWWITCH. 

2.3.0.3 The stated goal of the Transport Strategy is for Wales to promote sustainable transport 
networks that safeguard the environment while strengthening Wales' economic and 
social life.  

2.4 Walking and Cycling Action Plan for Wales 2009-2013   

2.4.0.1 The Welsh Government presented a Walking and Cycling Action Plan for Wales in 
December 2008 setting out its aim to maximise opportunities for walking and cycling 
and to reduce car use, particularly for short journeys. In addition, it identifies that the 
provision of walking and cycling facilities is an important element in creating equal 
opportunities. Its mission statement is ‘to encourage more people to walk and cycle 
more safely and more often’. 

2.5 Regional Transport Plan 

2.5.0.1 The Regional Transport Plan (RTP) is the result of joint working between the four local 
authorities (Carmarthenshire, Neath Port Talbot, Swansea and Pembrokeshire) as part 
of the South West Wales Integrated Transport Consortium known as SWWITCH. It 
replaces the individual local transport plans previously adopted by the four councils. As 
well as acting as a bidding document for major transport schemes it has and will 
continue to shape transport policy in the region for the period 2010-2015 and beyond. 

2.5.0.2 The plan was adopted by the four councils in summer 2009. It was submitted to the 
Welsh Government in September 2009 and approved at the end of December 2009. 

2.5.0.3 SWWITCH has worked with a range of stakeholders to examine a variety of options that 
could potentially deliver RTP objectives. The RTP explains that no single option would 
be appropriate across such a diverse region as South West Wales, and advocates a 'mix 
and match' approach to transport.  

2.5.0.4 The RTP lists a number of objectives, including the following: 

 To improve access for all to a wide range of services and facilities including 
employment and business, education and training, health care, tourism and leisure 
activities; 

 To improve the sustainability of transport by improving the range and quality of, and 
awareness about, transport options, including those that improve health and well-
being; 

 To implement measures which make a positive contribution to improving air quality 
and reducing the adverse impact of transport on health and climate change, 
including reducing carbon emissions; 

 To implement measures which help to reduce the negative impact of transport 
across the region on the natural and built environment including biodiversity; and 
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 To improve road safety and personal security in South West Wales. 

2.5.0.5 The long term strategy set out in the RTP for the Swansea urban area emphasises 
improved public transport and walking and cycling facilities, including Bus Rapid Transit.  

2.5.0.6 In relation to the Fabian Way corridor, the RTP states that 'new development sites and 
corridors, such as Fabian Way will be planned so that they can be effectively served by 
public transport and walking and cycling facilities. All these measures will be supported 
by intensive use of smarter choices measures, including comprehensive personalised 
travel planning'. 

2.6 City and County of Swansea Unitary Development Plan 

2.6.0.1 The CCSC Unitary Development Plan (CCSC, 2008) was adopted in November 2008. The 
UDP sets out a range of policies and proposals relating to future development, and 
deals with the use and conservation of land and buildings within the City & County up to 
2016. The UDP is based firmly on sustainable planning principles. This is reflected in its 
spatial strategy and overall approach to the pattern, form and distribution of new 
development. 

2.6.0.2 Chapter 5 of the UDP relates to Improving Accessibility, and includes the following 
policies.  

2.6.0.3 Policy AS1 - New development associated with housing, employment, shopping, leisure 
and service provision should be located in areas that are currently highly accessible by a 
range of transport modes, in particular public transport, walking and cycling, or in areas 
where a good level of such provision can realistically be achieved. 

2.6.0.4 Policy AS2 - New developments should be designed to: 

 Promote the use of public transport and facilitate sustainable travel choices, 

 Provide suitable facilities and an attractive environment for pedestrians, cyclists and 
other non-motorised modes of transport, 

 Allow for the safe, efficient and non-intrusive movement of vehicles, and 

 Comply with the principles of accessibility for all. 

2.6.0.5 Policy AS5 - Development proposals will be required to consider the access 
requirements for pedestrians and cyclists and, where necessary, provide appropriate 
facilities and/or infrastructure to encourage their use.  

2.6.0.6 Policy AS6 - Parking provision to serve development will be assessed against adopted 
maximum parking standards to ensure that proposed schemes provide appropriate 
levels of parking for private cars and service vehicles. Account will also need to be taken 
of the need to provide facilities for the parking of motorcycles and cycles. 
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2.7 Neath Port Talbot County Borough Council Unitary Development Plan 

2.7.0.1 The NPTCBC Unitary Development Plan (NPTCBC, 2008) was adopted in March 2008. 
The purpose of the document is to guide development, conservation and the use of 
land within the County Borough for the fifteen years up to mid-2016.  

2.7.0.2 The following policies relate to transport: 

2.7.0.3 Policy 12- Improvements to the transport system will concentrate on: 

 improving accessibility and highway safety and reducing congestion, pollution and 
disturbance generated by traffic; 

 encouraging travel by public transport, cycling and walking as alternatives to the car; 
and 

 encouraging the movement of freight by rail and sea as alternatives to road. 

2.7.0.4 Policy 13- The location and design of development should contribute to more 
sustainable communities through reducing dependency on the motorcar and 
encouraging the use of public transport, cycling and walking. 

2.7.0.5 Policy 14- Proposals will be resisted which would be likely to cause unacceptable 
adverse impact in terms of: 

 traffic generation and highway safety; 

 poor accessibility by public transport, cycling and walking including people with 
disabilities; and 

 preventing the use or re-use of docks, harbours, wharfs or routes of railway lines. 

2.8 Fabian Way Corridor Transport Study 

2.8.0.1 The Fabian Way Corridor, from the River Tawe to the M4, has numerous sites for future 
development including employment, residential and leisure uses. The area has been 
identified as a sub-regional focus for economic growth with several major regeneration 
schemes ongoing e.g. SA1, Coed Darcy and Swansea University Bay Campus. 

2.8.0.2 The Welsh Assembly Government (WAG) commissioned Arup to undertake a strategic 
assessment of the transportation options for the Fabian Way Corridor. The study 
commenced in November 2008 with the Main Report issued in January 2010. The 
overall aim of the study was to develop a transport strategy to support the regeneration 
of the corridor. 

2.8.0.3 Client steering group meetings including officers from CCSC and NPTCBC, stakeholder 
consultation with workshops and a community Newsletter were included as part of the 
process. 

2.8.0.4 The Preferred Strategy incorporates highway, rail, Public Transport, walking and cycling, 
canal, Intelligent Transport Systems, demand management and a Strategic Travel Plan.  
Proposed targets for mode splits and a provisional programme for implementation are 
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also included. The Preferred Transport Strategy has been approved in principle by both 
CCSC and NPTCBC. 

2.8.0.5 Measures for the delivery of the Strategy from 2010 to 2029 include:  

 Short term - Bus only bridge over River Tawe, segregated busway, transport hub at 
Swansea University site; 

 Short, Medium and Long Term - Walking and cycling route improvements, 
improvement to bus services, reduction of speed limits; 

 Medium Term - Capacity improvements at Tawe Bridges, improvement to Park & 
Ride, upgraded pedestrian/cycle bridge; and 

 Long term - Additional Park & Ride north of Amazon, new grade separated junction 
at Baldwin's Bridge.  
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3.0 Objectives of the Travel Plan 

3.1 Principal Objectives   

3.1.0.1 This Plan demonstrates the commitment of TLSB to take all reasonable steps to 
minimise the impact of construction related travel on the environment by reducing the 
level of unnecessary travel, and encouraging those who have to travel to do so in a 
more environmentally friendly way. 

3.1.0.2 The aim of the Travel Plan is to promote greener, cleaner travel choices, reducing 
reliance on the private car. The Travel Plan is aimed at employee journeys to and from 
work and also considers travel issues relating to deliveries of construction materials. 
The aims of the Travel Plan are: 

 Reducing the number of vehicles, with emphasis on single occupancy vehicles 
travelling to the site; 

 Providing the minimum possible parking provision to encourage other travel modes; 

 Improving overall accessibility; 

3.1.0.3 Through changes in travel habits this Travel Plan will provide benefits for: 

 Individuals - through improved travel choices and potential cost savings; 

 The employers/sub-contractors - through reduced congestion and improved access 
to site for employees; 

 Local community – minimising local pollution, noise levels and congestion; and 

 The Environment - through improved air quality with less noise, dirt and fumes, as 
well as by reducing the impact of other national and global environmental problems 
such as photochemical smog and global warming.  
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4.0 Development Proposal 

4.1 Introduction   

4.1.0.1 TLSB is proposing to construct and operate a tidal energy lagoon, located in Swansea 
Bay, South Wales (Figure 4.1). The tidal Lagoon will generate renewable energy in the 
form of electricity using the large tidal range (the difference between high and low 
water) which is a distinguishing feature of the Bay. The Project will have a rated capacity 
of 240 Megawatts (MW), generating 400GWh net annual output. This is enough 
electricity for approximately 121,000 homes: more than Swansea’s annual domestic 
electricity use (109k households); around 70% of Swansea Bay’s annual domestic 
electricity use (Swansea, Neath & Port Talbot, 173k households); or  approximately 9% 
of Wales’ annual domestic electricity use (based on 1,369k households). 

 

Figure 4.1: Location of Project 

4.1.0.2 In addition to generating electricity, the Project also aims to provide visitor facilities and 
other amenities including art, education, mariculture and sporting/recreational 
facilities. The seawall is expected to be open to the public during daylight hours for 
walking, running, cycling etc, though access will be controlled in extreme weather.  

4.2 Overview of the Project 

4.2.0.1 The Project is situated in Swansea Bay, adjacent to the Port of Swansea, approximately 
2.2 km southeast of Swansea City Centre. The Project as a whole spans the 
administrative areas of the City and County of Swansea Council (CCSC) and Neath Port 
Talbot County Borough Council (NPTCBC). The main onshore development lies within 
the Port area, immediately south of Fabian Way (A483) which is the main trunk road 
from Junction 42 of the M4 into Swansea. 
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4.2.0.2 The onshore development area (Figure 4.2) provides an indication of where the 
structures associated with the Project will be located. Immediately west of the site, 
adjacent to the boundary, is the mouth of the River Tawe and to the east of the site, is 
the River Neath.  

4.2.0.3 Figure 4.2 provides an indication of the Project and the wider extent to the mouth of 
the River Neath related to the cable and grid connection at Baglan Bay substation. 

 

          Figure 4.2: The Project  

4.2.0.4 The Lagoon will enclose part of Swansea Bay, from the eastern side of the River Tawe 
(western landfall) to the eastern edge of the new Swansea University Bay Campus 
(SUBC) (eastern landfall). The new seawalls that impound the Lagoon will extend 
approximately 1.5km directly offshore from the campus, adjacent to Crymlyn Burrows 
SSSI.  The seawalls will then extend in a southwest direction along the western 
boundary of the training wall of the River Neath Channel. A turbine and sluice gate 
housing will be located in the south west of the Lagoon, at an oblique angle to the 
dredged channel of the River Tawe. At this location an operation and maintenance, and 
visitor, facility will be located. The seawall will then extend north towards Swansea Port, 
close to the mouth of the River Tawe parallel but off set by 100m to the dredged 
channel for the River Tawe. In total, this will form an approximately 9.5km-long, U-
shaped, seawall which will encompass approximately 11.5km2 of the seabed, foreshore 
and intertidal area of Swansea Bay. 

4.3 Access 

4.3.0.1 Vehicle access for both the construction and operational phase of the Project will be via 
the Fabian Way/Langdon Road/Park & Ride junction. At the roundabout to the south of 
this junction, traffic will turn east along Langdon Road. From the eastern end of 
Langdon Road a new road to link to the south side of the Port and Queens Dock will be 
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provided, and a new coastal access road extending to the western landfall of the 
Lagoon, as shown in Figure 4.3 below. From Langdon Road the route will turn south and 
then east, running parallel to and immediately north of the existing port access road, up 
to the boundary of the Dwr Cymru Welsh Water Waste Water Treatment Works 
(WWTW). From here, the existing Port road will be moved south and the Lagoon access 
road will continue past the entrance to the WWTW. At a distance of approximately 50m 
east of the entrance to the WWTW the Lagoon access road will turn south, cross the 
Port access road, and extend west along the south of Queen’s Dock. A new port security 
entrance will be created with the existing security hut relocated to the west of the 
proposed Lagoon access road. Access to the Port will remain from Baldwin’s Bridge 
junction. 

  

 

Figure 4.3 Vehicle access 

4.3.0.2 Once the Lagoon access road has crossed the Port road there will be a drop off point 
and turning area allowing pedestrians and cyclists to join the footpath and cycleway to 
the eastern landfall. The Lagoon access road will extend along the south side of Queen’s 
Dock and utilise the alignment of the existing Port road. A new Port road will be 
constructed immediately north of the Lagoon access road, separated by a secure fence 
and swale. In this way, existing operations at the Port will not be affected by the 
development. 

4.3.0.3 The new Lagoon access road will also include facilities for pedestrians and cyclists along 
its entire length in the form of a Shared Use Path (SUP). In order to be convenient, 
attractive and safe to potential users the proposed SUP will be 3m wide, flat and, for 
the vast majority of its route, segregated from the vehicular carriageway by a 1m wide 
grass separation strip. A new footpath/cycleway will be created south of Langdon Road 
to link the existing footpath from SA1 to the start of the Lagoon access road. A small 
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section of the SUP along Langdon Road will not be segregated due to unavoidable land 
constraints. 

4.3.0.4 At its southern end, the SUP will link up with the circular shared use path that will run 
atop the Lagoon seawall. The SUP will also link up with a separate SUP to the east, 
providing a continuous link for pedestrians and cyclists between the Lagoon visitors 
centre and the Swansea University Bay Campus (SUBC). The proposed SUP supports a 
SUSTRANS aspiration to consider improvements to the National Cycle Network route 4 
away from Fabian Way. 

4.3.0.5 Under the current design the WWTW, which is currently accessed via Baldwin’s 
Crescent and the main entrance to the port, would be accessed via Langdon Road and 
the Lagoon access road. 

4.3.0.6 The junction arrangement where the Lagoon access road crosses the existing Port road 
will be designed to prevent traffic on the Lagoon access road from accessing Fabian 
Way at Baldwin’s Bridge, and also prevent traffic from accessing the Lagoon or Langdon 
Road via Baldwin’s Bridge and the Port road. Signage will also be employed at the 
entrance to the Lagoon access road/Fabian Way Junction 3 to ensure that extraneous 
traffic is not attracted. Exceptional loads arising during construction may access the 
Lagoon site via Junction 4 if necessary. 

4.3.0.7 The proposed access seeks to ensure that vehicle speeds are minimised by limiting the 
road width to 5.5m. Speed along the access road will also be regulated through the use 
of speed signs.  

4.3.0.8 A temporary construction route will be provided from the new Lagoon access road to 
the site compound utilising existing carriageway where possible. An emergency vehicle 
access will also be provided from the new Lagoon access road to the eastern landfall.   
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5.0 Existing Transport Facilities 

5.1 Local Highway Network   

5.1.0.1 Fabian Way is an arterial road which forms part of the A483, connecting Swansea city 
centre with the M4 motorway at Junction 42. It is the main route into Swansea from the 
surrounding area and for traffic from further afield. It is approximately 7.6 km long and 
cuts though the centre of Crymlyn Burrows in the unitary authority areas of Swansea 
and Neath Port Talbot. Fabian Way is a dual carriageway for its whole length. The speed 
limit is 30 mph between Swansea city centre and Port Tennant, after which the speed 
limit rises to 50 mph until the Jersey Marine roundabout. The road is a standard 
national speed limit dual carriageway between Jersey Marine and the junction with the 
M4. 

5.1.0.2 Access to the site during construction will be via the Fabian Way/Langdon Road/Park & 
Ride access signalised junction.  This junction provides access to a Park and Ride facility 
to the north and the existing main Port of Swansea entrance to the south. Exceptional 
loads arising during construction may access the Lagoon site via the Baldwin’s Bridge 
junction. 

5.2 Public Transport   

5.2.0.1 Bus services operate regularly in the vicinity of the site, with 11 services operating along 
Fabian Way, Elba Crescent or Baldwin's Crescent. All of these services start from 
Swansea Bus Station and travel between Swansea and various towns and villages to the 
east. 

5.2.0.2 The services are summarised in Table 5.1 below. 

Table 5.1 Bus services 

Service 
No. 

Operator Route Frequency 

M - F Sa Su 

7 First City centre - Swansea Marina Hourly Hourly - 

44 First Swansea - SA1 - Grenfell Park Hourly Hourly - 

156 SBAC Swansea – Neath - - 6 / day 

157 First Swansea - SA1 - Elba Crescent – Neath Hourly Hourly - 

158 / X58 First Swansea - SA1 - Elba Crescent – Banwen Hourly Hourly Hourly 

224 First Swansea - SA1 - Elba Crescent - Porthcawl Hourly Hourly - 

X1 First Swansea - Elba Crescent - Neath - Port Talbot - 
Bridgend 

2 / hour 2 / hour - 

X3 First Swansea - Elba Crescent - Port Talbot - Maesteg Hourly Hourly - 

X5 First Swansea - Neath – Glynneath 2 / hour 2 / hour - 

X6 SBAC Swansea – Neath Hourly - - 

X63 / X64 First Swansea - SA1 -  Neath - Ystradgynlais Hourly Hourly - 

X75 FC5 Swansea - Neath - Glynneath - Hirwaun - Merthyr Tydfil 4 / day 6 / day - 
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5.2.0.3 The nearest bus stops to the site are illustrated in Figure 5.1 below. The site can be 
accessed from bus stops at two locations. The first is on Fabian Way close to the Park & 
Ride junction, near the junction with Wern Terrace. These stops are approximately 
3.7km from the western landfall, via Bevans Row and the new Lagoon access road. 
There is a pedestrian overbridge crossing Fabian Way providing access to the eastbound 
stop. The second location is near the SUBC, to the east of Baldwin’s Bridge junction. The 
bus stop near the SUBC is approximately 950m from the perimeter cycle and footpath 
that will run around the Lagoon, approximately 3.3km from the western landfall, and is 
presently accessed from Fabian Way via Baldwin’s Bridge. 

5.2.0.4 An average walking speed of approximately 1.4 m/s is generally assumed for 
pedestrians. This equates to approximately three miles per hour. The western landfall is 
therefore a 44 minute walk from the bus stops close to Junction 3. From the bus stops 
near the SUBC site it is an 11 minute walk to the perimeter cycle and footpath, and a 39 
minute walk to the Western Landfall. 

 
Figure 5.1 Bus stop locations 

5.2.0.5 A Park & Ride facility is located just to the north of Fabian Way at Junction 3, at the 
same location as the first bus stop identified above. Service 502, operated by First, runs 
every 12-15 minutes between 07:00-19:07 on Monday to Saturday between the Park & 
Ride site and the city centre. The Park & Ride site has 550 parking spaces, including 23 
disabled bays, and is open from 06:45-19:30. 

5.3 Pedestrian and Cycle Facilities   

5.3.0.1 There is a cycle path running along the southern side of Fabian Way between Kings 
Road and the junction with Port Tennant, which forms a section of both National Cycle 
Network route 4 (NCN 4) and the Swansea to Glyncorrwg Loop. NCN 4 provides links 
between Swansea, Neath, Briton Ferry, Port Talbot and several local villages. 
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5.3.0.2 To the east of the Port Tennant junction the cycle path continues running adjacent to 
the southern side of Fabian Way and then crosses to the north via the pedestrian/cycle 
and bus bridge linking to the Park and Ride facility. The cycle path runs to the north of 
the Park & Ride site to Wern Terrace. It is then signed along a short section on Wern 
Terrace to the north side of Fabian Way, where is continues east to Baldwin's Crescent.  

5.3.0.3 NCN 4 is signed along Baldwin's Crescent and Elba Crescent until re-joining the north 
side of Fabian Way. It continues east to the Jersey Marine roundabout where it turns 
north to join Ffordd Amazon.  

5.3.0.4 To the east of the Baldwin's Bridge junction the footpath on the south side of Fabian 
Way is wide and is also used as a cycle path. The path narrows as it approaches the 
westbound offslip at the junction, where there is an uncontrolled crossing point. This 
wider section is the subject of a cycle link project being promoted by NPTCBC which 
extends cycle provision off Fabian Way and on to the road that provides access to the 
Port at the Baldwin’s Bridge junction. 

5.3.0.5 From the Tawe Bridges junction the cycle path runs south alongside King's Road 
towards Prince of Wales Dock, where it then crosses the river via a pedestrian/cycle 
bridge using the Wales Coastal Path route over the Trafalgar Bridge and National Route 
4 over the Sail Bridge, and on towards South Dock in the Maritime Quarter and Swansea 
town centre. 

5.3.0.6 The wider road network of the SA1 development is subject to a Section 38 Agreement 
and as such the port road network is not presently adopted. The SA1 road network 
(Langdon Road) extends to meet the proposed site boundary and the Lagoon access 
road and associated pedestrian and cycle route improvements proposed as part of the 
Project. 
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6.0 Delivering the Plan 

6.1 Travel Plan Coordinator   

6.1.0.1 A successful Travel Plan needs commitment from staff at all levels. TLSB will ensure that 
the Contractor will appoint a Travel Plan Coordinator, who will have the authority to 
implement the Plan with the support of senior management.   

6.1.0.2 The Travel Plan Coordinator will be responsible for organising, delivering and reporting 
the detailed aspects of the Travel Plan, including the following: 

 Securing the commitment and support of senior management and other staff; 

 Promoting the objectives and benefits of the Travel Plan; 

 Exploring possible sustainable travel alternatives; 

 Acting as a point of contact for staff with travel queries; 

 Monitoring the progress achieved towards the Travel Plan targets; 

 Providing feedback to senior management on the success of the Travel Plan; 

 Acting as the point of contact for information and for exchanging ideas and best 
practice with other organisations; and 

 Any other transport and travel related issues and concerns that may arise from time 
to time. 
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7.0 Travel Plan Initiatives 

7.1.0.1 There are a number of factors which can limit the potential of Construction Phase Travel 
Plans, including the following: 

 The origin of material deliveries is unknown at this stage; 

 The locations from which construction staff will commute on a daily basis is 
unknown;  

 The location of the site and nature of the work makes walking or cycling less 
appealing; and 

 The transient nature of a construction workforce makes it difficult to establish 
routines based around sustainable transport. 

7.1.0.2 However, a number of measures that will help to minimise the impact of construction 
traffic on the local environment will be implemented, and these are presented below. 

7.2 Site Hours  

7.2.0.1 Working hours during construction of the Project have not been finalised yet. However, 
it is likely that there will be 24/7 working during at least some phases of construction. In 
terms of impact on the local highway network, the key periods are the AM and PM 
commuter peaks, typically 0800-09:00 and 17:00-18:30. When work is carried out in 
shifts, the start and finish times generally do not coincide with the regular commuter 
peaks. However, to ensure that the assessment of the impact of construction traffic is 
robust it has been assumed that construction staff will operate typical daytime hours.  

7.2.0.2 Working hours for construction projects are typically 08:00-18:00 on weekdays and 
08:00-13:00 on Saturdays. However, for safety reasons it is expected that staff will not 
be permitted to drive their own vehicles along or close to the Lagoon wall and instead 
transport will be provided between the site compound and the work site. Therefore it is 
expected that construction staff will be required to arrive at the site compound by 
07:30 in the morning, allowing 30 minutes for transport within the site. Construction 
staff will therefore arrive and depart outside the peak hours on the local highway 
network, which were shown to be 08:00-09:00 and 16:00-17:00 in the Onshore 
Transport chapter of the Environmental Statement. 

7.2.0.3 The CTMP will seek to avoid deliveries to the site in the hours 08:00-09:00 and 16:00-
17:00. 

7.3 Site Access  

7.3.0.1 The access and egress of construction traffic will be carefully planned to minimise 
impacts on the surrounding highway and local road users, including any existing 
employees still occupying other parts of the Port of Swansea. The increase in 
construction traffic flows will be managed to minimise the impact on the surrounding 
highways and all local road users, in particular the morning and evening commuter peak 
periods. Discussions will be held with CCSC to agree a safe site access strategy in 
advance of site works commencing, and prior to each phase of the works. 
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7.3.0.2 Exceptional loads arising during construction may access the Lagoon site via the 
Baldwin’s Bridge junction. Delivery vehicles would then leave the site via the Fabian 
Way/Langdon Road/Park & Ride access signalised junction. 

7.3.0.3 Construction staff will be encouraged to travel to and from the site by sustainable 
means. In particular, emphasis will be given to car sharing and the use of minivans. 
Parking within the site for construction staff will be managed in order to prevent 
overspill parking on the surrounding side roads.   

7.3.0.4 Pedestrian access to the site will be segregated from vehicular traffic at all times, with 
clear signage to maintain the safety of the site and the general public. 

7.4 Travelling by Car  

7.4.0.1 Travel to the site by minibus or car sharing retains the directness and flexibility of car 
travel while allowing staff to reduce fuel bills and wear and tear on their own vehicles, 
and reduce demand for car parking on site. The use of minibuses or crew buses and car 
sharing will form a central element of this Travel Plan for the following reasons: 

 It is likely that staff will be travelling to the site from a very dispersed catchment 
area; and 

  Staff may need to bring equipment to the site, and so travel by public transport, 
walking or cycling is less practical. 

7.4.0.2 Some common Travel Plan measures to encourage car sharing, such as setting up a 
database of staff willing to car share or providing access to a web site for car sharers, 
are not practical in the case of a construction project. The financial benefits of travel by 
minibus and car sharing will therefore be promoted through staff noticeboards, and 
preferential car parking spaces will be allocated for minibuses and car sharers, to be 
positioned in the most convenient location. 

7.5 Delivery Traffic 

7.5.0.1 It is anticipated that the main bulk material for the construction of the lagoon seawall 
will be imported by sea as far as possible. It is also proposed to use a concrete batching 
plant within the docks. However, some raw materials for concrete production, steel 
reinforcement, turbine components and other materials will have to be imported by 
road.  

7.5.0.2 A preliminary assessment of the number of HGV movements required during the 
construction phase is shown in the Project Description chapter of the Environmental 
Statement. It has been assumed that sand required for concrete production will be 
obtained from Swansea Bay, and that concrete will be produced at an on-site batching 
plant. Therefore these activities will not generate any HGV movements on the external 
road network. Based on these assumptions the maximum number of HGV deliveries on 
the local network is expected to be 1,975/month.  
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7.5.0.3 All construction traffic entering and leaving the site will be closely controlled. Vehicles 
making deliveries to site or removing spoil or demolition material etc. will travel via 
designated routes which will have been previously agreed with CCSC, NPTCBC and other 
relevant bodies. It is anticipated that all HGV traffic will be routed via Junction 42 of the 
M4, to avoid any HGV traffic travelling through Swansea city centre. Temporary signage 
for construction traffic will be provided in agreement with CCSC, NPTCBC and other 
relevant bodies. 

7.5.0.4 Deliveries will be phased on a 'just in time' basis where possible. This will minimise 
travel time and potential congestion around the site.  

7.6 Construction Working Group 

7.6.0.1 A Construction Working Group will be formed, comprising representatives from TLSB, 
the Contractor, CCSC, NPTCBC and any other interested parties including local 
businesses and residents. 

7.6.0.2 The Working Group will provide a forum for any transport related issues to be raised 
with the Contractor, and for corrective action to be agreed. The frequency and format 
of Working Group meetings will be agreed with CCSC and NPTCBCT.   
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8.0 Monitoring and Review 

8.1 Targets 

8.1.0.1 The transient nature of a construction workforce and the limited opportunities to travel 
to the site by public transport, walking or cycling make it difficult to set realistic targets 
for changes in mode share. A more realistic approach is to use the estimate of 
construction staff numbers and associated trip generation as a target not to be 
exceeded during the construction phase, as it has been demonstrated in the Onshore 
Transport chapter of the Environmental Statement that the local highway network has 
sufficient capacity to accommodate the estimated peak traffic generation. 

8.2 Monitoring 

8.2.0.1 During the peak construction period the maximum number of employees on site is 
expected to be approximately 600, comprising 200 contractor's staff and 400 sub-
contractors. In order to estimate the number of staff cars and vans travelling to site the 
following assumptions regarding vehicle occupancy have been made: 

 Contractor's staff 1 person/car  = 200 vehicles 

 Sub-contractors  2 people/car = 200 vehicles 

 Total     = 400 vehicles 

8.2.0.2 At intervals to be agreed with CCSC and NPTCBC, surveys of car park occupancy will be 
undertaken. At the same time the number of employees on site will also be recorded. 
This will provide a simple but effective check on the validity of the assumptions made 
regarding employee travel.  

8.2.0.3 If analysis of the results indicates that construction staff traffic is exceeding 110% of the 
estimated numbers, the Travel Plan will be reviewed and further measures introduced 
in order to address the situation in consultation with CCSC and NPTCBC. 
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9.0 Action Plan 

9.1 Outline Timetable  

9.1.0.1 A timetable for the ongoing monitoring and review of the Travel Plan has been 
produced, detailing the key elements of the process and the approximate timescales. 
This is shown in Table 9.1 below.  

Table 9.1 Action Plan Timetable  

Action Timescale 

Appoint Travel Plan Coordinator Prior to commencement of construction 

Finalise Construction Phase Travel Plan in consultation with 
CCSC and NPTCBC 

Prior to commencement of construction 

Monitor success of Travel Plan and progress towards 
achieving targets; amend Travel Plan if necessary 

Reviews at 6 monthly intervals 

9.1.0.2 As with all elements of the Travel Plan process, these timescales are not prescriptive, 
but should be modified according to circumstances to ensure that they allow the 
Contractor to produce a Travel Plan that benefits the company and all associates, and 
remains relevant throughout the construction period. 
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1      Data gathering and INNS identification  

Introduction  
This document relates to the Tidal Lagoon Swansea Bay Project (“Project”) and is designed 

as a framework for mitigation of effects of and upon the Project relating to Invasive 
Non-native Species (“INNS”). The document is an annex to two other documents: 

a) A Construction Environmental Management Plan (“CEMP”); and 

b) An Operational Environmental Management Plan (“OEMP”). 

 Non-native or invasive, species are described as "organisms introduced by man into places 
outside their natural range of distribution, where they become established and 
disperse, generating a negative impact on the local ecosystem and species" (IUCN, 
2011).  The ecological impacts of such ‘biological invasions’ are considered to be the 
second largest threat to biodiversity worldwide, after habitat loss and destruction.  
In the last few decades marine and freshwater systems have suffered greatly from 
invasive species as a result of increased global shipping (Carlton and Geller, 1993). 

The introduction of non-native species has the potential to alter interactions within existing 
ecological assemblages. Potential effects on native species include competition for 
space and resources; alteration of substrata and water conditions; predation and 
depletion of native species; smothering of native species; consumption of pelagic 
larvae and loss of prey and refuge (Sewell et al., 2008). 

This document has been developed based on the assessment of non-native species within 
Chapter 8, 8.5.6 and 8.5.14 of the Environmental Statement (“ES”); accompanying 
the application for certain consents for the Project. It has been produced to provide 
a framework on which to build more detailed Bio-security Risk Assessments which 
will inform the construction and operation phase of the Project. For the construction 
phase the Bio-security Risk Assessment will also be used to discharge the standard 
Marine Licence condition pertaining to this subject. As such relevant sections of the 
detailed Bio-security Risk Assessment will be submitted as part of the final CEMP and 
it will also form part of the OEMP. In terms of construction it is important to note 
that the appointed main Contractor (being an international marine operator) will 
also have its own protocols relating to biosecurity and these would also be inbuilt 
into the final document.  

The following document examines the pathways that could give rise to the transmission or 
introduction of INNS through the marine environment, as a result of the pre-
construction, construction, operation and decommissioning of the Project, provides 
details of mitigation measures proposed to reduce the risks of INNS transmission. An 
outline monitoring programme is also provided which includes routine and detailed 
survey/monitoring. 

 

Identifying pathways of non-native species 
The introduction of non-native species can occur either accidentally or by intentional 

movement of species as a consequence of human activity (Ruiz and Carlton, 2003; 
Copp et al., 2005 in Pearce et al., 2012). Within the UK, pathways of introduction 
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involving vessel movements (fouling of hulls and ballast water) have been identified 
as the highest potential risk routes for the introduction of non-native species 
(Carlton, 1992; Defra, 2003; Pearce et al., 2012), which agrees with the fact that 
areas with a high volume of shipping traffic are hotspots for non-native species in 
British waters (Pearce et.al 2012). 

The pathways which have the potential for introducing non-native species during 
construction are via transport of species in ballast or bilge water, fouling of vessels’ 
hulls and the accidental imports from materials brought into the ecosystem as a 
result of the Project. The transport pathways would be in both directions namely 
brought into site and then offsite when the vessel returns to their home port.  The 
pathways would be via infrequent movements for instance marine plant moving to 
site at the beginning of the construction year and then moving offsite to over winter 
or from any jack-up-barge used during further ground investigation works, or more 
frequent movements during the transport of materials to site for instance rock 
armour to construct the tidal lagoon walls. 

During the operational stage of the project, INNS may be introduced via vessels that are 
attending sailing events at the tidal lagoon or through maintenance dredging vessels. 
In addition, the presence of artificial structures (the lagoon walls) could also provide 
a habitat which non-native species can establish themselves. Artificial structures 
provide material for attachment, similar to natural hard substratum, which would 
create a new colonising surface for non-native species, acting as a corridor for their 
growth and expansion (Bulleri and Airoldi, 2005; Bertelli and Powell, 2013).  

At this stage, decommissioning of the Project is not anticipated to result in an increased risk 
of the introduction of any INNS over and above that during the operational stage as 
no major structural works such as the removal of the lagoon walls are anticipated. 

Table 1.1 below summarises the possible pathways identified for the introduction or spread 
of INNS throughout the life stages of the Project. 

 

Table 1:1 Provisional Identification of Potential Pathways for INNS 

Project Stage Potential pathway via Indicative risk  

Pre-construction   

Ground investigation works Jack-up-barge Low (move to/from site 
once) 

Surveys to inform assessment Survey vessels Low  (local vessels and 
(move to/from site once) 

Construction   

Capital dredging Dredging vessels Low (move to/from site 
start end of construction 
year) 

Construction of lagoon walls 
(including rock armour) 

Side stone dumping vessels, 
geotube lay barge 

Low (move to/from site 
start end of construction 
year) 

Transport of rock Rock transport barge High (move to/from site 
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multiple times) 

Piling  Piling rigs  Low (move to/from site 
once) 

Transport of turbine components Transport barges Medium (move to/from site 
more than once) 

Operation   

Maintenance dredging Dredging vessels 

 

Spoil disposal 

Low (move to/from site 
start when needed) 

High – slipper limpet are 
known to be present in 
Swansea Bay 

Sailing events  Sailing vessels Low (move to/from site 
start end of construction 
year) 

Other recreational activities Canoes, dinghies,  fishing boats 
etc. 

Low - land transport to 
access lagoon 

Decommissioning    

Removal of turbines/sluice gates Transport barges Low (works from turbine 
house – any vessels present 
only for works) 

 

Definition of assessment environments  
Before deployment of any vehicles, vessels or infrastructure, the potential source of INNS, 

transit routes and the receiving environment need to be defined in order to provide 
the basis for assessment.  

Source environment 

In line with Table 4.6 in Chapter 4 of the ES, the following table identifies the offshore plant 
and vessel requirement for the construction phase of the project and their 
mobilisation times on site. It is important to note that number of vessels and their 
origin has not yet been finalised. However; once this is known it would form an 
integral part of the Risk Assessment. 
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Table 1.2: Offshore Plant and Vessel Requirements during Construction 

Offshore plant/vessels Quantity Origin  2015 2016 2017 2018 

   Mob De-
mob 

Mob De-
mob 

Mob De-
mob 

Mob De-
mob 

Cutter Suction Dredger 
(CSD) or Hopper 
Dredger (TSHD) 

2 Rotterdam 
May  Oct  Mar Oct  Mar Oct  Mar July 

Backhoe Dredger (BHD) 2 Rotterdam May  Oct  Mar Oct  Mar Oct  Mar July 

Split Hopper Barge 
(SHB) 

4 to 6 Rotterdam 
May  Oct  Mar Oct  Mar Oct  Mar July 

Side Stone Dumping 
Vessel (SSDV) 

2 Rotterdam 
May  Oct  Mar Oct  Mar Oct  Mar July 

Rock Transport Barge 
(RTB) 

4 Rotterdam 
May  Oct  Mar Oct  Mar Oct  Mar July 

Geotube® Laybarge 1 Rotterdam May  Oct  Mar Oct  Mar Oct  Mar July 

Spray Pontoon 1 Rotterdam May  Oct  Mar Oct  Mar Oct  Mar July 

Tugboat 4 or 5 Rotterdam May  Oct  Mar Oct  Mar Oct  Mar July 

Survey launch 1 UK  May        July 

Crew launch 1 UK May        July 

Safety boat 1 UK May        July 

 

It can be seen from Table 1.2 above that the source of the vessels prior to deployment is 
likely to be Rotterdam. The survey launch, crew launch and safety boat are assumed 
to be sourced from as close to Swansea Bay as possible. 

During construction, 3-4 movements of rock transport barges per week are anticipated 
between Swansea Bay and the sources of rock, which may be from Norway for the 
first few months and then Dean Quarry, Cornwall thereafter when this becomes 
operational. Several INNS have been recorded (plant and animal) from Swansea Bay 
and Dean Quarry. Therefore, both these areas can be considered as potential 
sources of INNS. 

With respect to Norway, further investigation may be required into INNS that have been 
recorded there in order to assess its status as a source, or potentially a receiving 
environment. 

With respect to sources during the operational stage, as described in paragraph 1.2.3 above, 
vessels attending events in the lagoon and maintenance dredging vessels are 
considered to be the only potential pathway for INNS into the lagoon and from there 
to Swansea Bay. At present, all vessels would be transported by road, as there is no 
boat access into the lagoon from the sea. It is considered that the vessels attending 
events could originate from local, national or international sources depending on the 
event. 

Stop-off transit sites 

It is assumed that no additional onshore or offshore area would be visited during transit 
to/from the Project and the original vessel destinations (Swansea Bay/Norway or 



     

                                                                         Tidal Lagoon Swansea Bay plc                                          

 
  

Tidal Lagoon Swansea Bay – Biosecurity risk assessment 

 © 2014 TLSB  Page 5 

Swansea Bay/Dean Quarry). Should stop off destinations be required it is assumed 
that the contractor would be required to implement its standard bio-security 
measures.  As such no risk assessment is considered necessary of any stop off transit 
areas. 

Receiving environment 

Swansea Bay is the primary receiving environment as this is where construction will be 
taking place. However, it is acknowledged that Swansea’s Bay is already host to 
several INNS, and therefore it is appropriate to also take into account the 
movements between Swansea Bay and Dean Quarry, and Swansea Bay and Norway. 
Several rock transport barges per week would be moving between Swansea 
Bay/Norway and Swansea Bay/Dean Quarry (although not simultaneously, Norway 
would be used up until the time that Dean Quarry becomes operational if delay was 
experienced). The quarries are therefore also classified as ‘receiving environments’. 

 Consequently, Swansea Bay, Norway and Dean Quarry are both classified as ‘sources’ and 
‘receiving environments’ with potential high risk prior to mitigation. 

Home ports or over-winter locations for other construction vessels on site would also be a 
receiving environment.  

INNS present in Swansea Bay 
 

Intertidal and sub-tidal surveys undertaken for the studies informing the ES for the Project 
identified the following INNS present within Swansea Bay. Table 1.3 below is derived 
from information contained within Chapter 8 of the ES, from relevant species 
factsheets found on the GB Non-Native Species Secretariat (NNSS) website: 
http://www.nonnativespecies.org and from the Marine Life Information Network 
(MarLIN) website http://www.marlin.ac.uk/speciesinformation . 

 

Table 1.3: INNS recorded in Swansea Bay 

Species Current distribution Impacts   

American slipper limpet 
(Crepidula fornicata) 

Widely distributed in 
south-west England and 
Wales and spreading 
northwards. 

Threatens species and alters habitat 
through spatial competition. Stacks of 
slipper limpets can prevent other 
species from settling, and where 
abundant create additional 
competition with suspension feeders 
for resources. 

leathery sea squirt (Styela clava) Principally found in 
harbours and marinas, 
from the Clyde (Scotland) 
around the coast of 
Wales and the south 
coast of England to the 
Humber.  

Colonies can occupy substantial space 
at high densities, overgrowing other 
sessile fauna and causing fouling to 
ships. The species may therefore have 
a negative effect on the abundance 
and habitat occupancy of other 
suspension feeding invertebrates.  
However, it is not clear whether this 
would cause the local extinction of 
any species. 

http://www.nonnativespecies.org/
http://www.marlin.ac.uk/speciesinformation
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Wireweed (Sargassum muticum) Distributed widely along 
the coasts of south and 
west England, Wales and 
west Scotland. 

Wireweed out-competes native 
species because it is fast growing and 
reproduces within the first year of life 
by self fertilisation producing large 
numbers of offspring. Abundance of 
wireweed has been found to 
correspond with a reduction in the 
diversity of native seaweeds. Dense 
stands reduce light, increase 
sedimentation and alter temperature 
in rockpools. 

Australian tube worm 
(Ficopomatus enigmaticus) 

Found in all southern 
ports between 
Pembrokeshire, Wales 
and the Thames estuary. 
Has been recorded in 
Swansea Marina. 

This species forms aggregations of 
calcareous tubes on different types of 
hard substrate including rocks and 
solid surfaces such as hulls of ships 
and pipes. It can modify the local 
environment by altering 
hydrodynamic and sediment 
characteristics and is a fouling species 
that affects ships, harbours and other 
structures. 

An acorn barnacle (Elminius 
modestus) 

Found all around the 
coast of England and 
Wales and in a few 
locations around the 
coast of Scotland and 
Ireland and in the 
Scottish Islands. 

Competes with other shallow water 
barnacles for space as it is able to 
settle at higher levels of the shore as 
well as deeper into subtidal levels 
than other barnacles (NOBANIS, 
2013a). It has a high reproductive 
potential, and in some places it is the 
dominating barnacle species and may 
have completely replaced the native 
barnacles. E. modestus attaches to a 
wide variety of substrata including 
rocks, stones, shells, other 
crustaceans and artificial structures. 

amphipod (Monocorophium 
sextonae) 

Around southern 
England, Wales and is 
now spreading in 
Scotland 

Recorded during the 2013 subtidal 
survey, this species lives in soft 
sediment, on top of other organisms 
such as algae and sponges and on 
artificial substrates. Impacts currently 
unknown. 

Soft shelled clam (Mya arenaria) 
(Sand gaper) 

Found on all British 
coasts but is not 
recorded from the Isles 
of Scilly 

Soft-shelled clam was also found 
during the 2013 subtidal survey, 
buries itself up to 30 cm below the 
surface in sand, mud and clays, often 
in mixtures with coarse gravel. It 
mainly occurs in the upper intertidal 
zone in bays and estuaries. Adults are 
tolerant of quite large changes in 
salinity and temperature and can 
survive in an oxygen-free 
environment for a number of days. It 
is a dominant member of the benthic 
fauna and an important food source 
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 INNS present in Rotterdam, Norway 
 

Further investigation would be required into INNS that had been recorded at Rotterdam and 
in Norway. It is the intention that this would be undertaken prior to commencement 
of marine works when information is available regarding vessel origins, movements 
etc. Existing information can be used to consider what is relevant and applicable to 
this location, including: 

 Research institutions, nature conservation agencies 

 Norwegian Biodiversity Information Centre 

 Global Invasive Species Programme (GISP) 

 Global Invasive Species Database 

 Globallast 

 MeRLIN database 

INNS present in Dean Quarry 
 

An initial desktop assessment has been undertaken to establish what INNS are found in the 
vicinity of Dean Quarry, which is located on the Lizard Peninsular in Cornwall. All the 
species found in Swansea Bay have also been recorded off the Lizard Peninsular. 
Further benthic and sediment sampling surveys being undertaken as part of the 
assessments relating to Dean Quarry and will result in a more accurate baseline 
regarding the presence of INNS prior to main works being carried out for the Project. 

Potential spread of INNS into Swansea Bay from other areas 
 

Chapter 8 of the ES also records non-native species which currently have not been observed 
in Swansea Bay, but occur within the UK and have the potential to spread into the 
Bay from nearby areas. These include the marine bacteria Vibrio parahaemolyticus, 
the macroalgae species green sea fingers (Codium fragile subspecies tomentosoides) 
as well as the carpet sea squirt (Didemnum vexillum) and colonial sea squirt 
(Botrylloides violaceus), zebra mussel (Dreissena polymorpha), Manila clam 
(Venerupis philippinarum), Pacific oyster (Crassostrea gigas), Chinese mitten crab 
(Eriocheir sinensis) and killer shrimp (Dikerogammarus villosus). 

Further investigations into the risks associated with the potential spread of these INNS into 
Swansea Bay from the UK and beyond would be undertaken in finalising the 
construction and design prior to commencement of marine works for the Project 

A similar exercise would be undertaken for Norway and for Dean Quarry. 

Potential spread of INNS into Dean Quarry from other areas 
 

It is intended that this is considered in relation to the Dean Quarry proposals. 
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Logistics 

Implementation and management  
 

The following sections outline how the careful implementation of the Project would reduce the risk 
of potential INNS pathways during construction and operation. International Marine 
Organisation guidelines would be followed for the construction phase and Royal Yachting 
Association3 guidelines would be followed for the operational phase.   For the construction 
phase the standard INNS protocol implemented by the main contractor (an international 
marine operator) would be reviewed.  Measures include consideration of the following : 

i. implementation of Biofouling management and removal; 

ii. implementation of ballast management (uptake, discharge, exchange)movement of 
slow-moving or stationary vessels; 

iii. movement of rock, dredge spoil disposal; 

iv. Hulls should be cleaned regularly to avoid the risk of spreading and adequate 
antifouling applied; 
 

v. thoroughly cleaning elements to be places in marine waters at the earliest opportunity 
before transfer, to allow the maximum period of drying. Structures should also be 
carefully inspected and, if necessary, thoroughly cleaned on arrival; 
 

vi. avoiding biofoul scrapings from entering the water; 
 

vii. biofouling waste must be disposed of appropriately; 
 

viii. risks of acquiring invasive hitchhikers on boats increases the longer the boat is kept in 
the water. Considering only keeping boats in the water when it is needed; 
 

ix. when leaving an anchorage, washing off both the anchor and chain before stowing; 
 

x. draining all water from boats before leaving a sailing site, including any caught in 
buckets or sails; 
 

xi. being aware of any additional signage or information on non-native species posted 
around water bodies; 
 

xii. reporting any suspicions on invasive species sightings to the Food and Environment 
Research Agency (Defra);  
 

xiii. mitigating or managing or eradicating if non-native species are found; 

xiv. recreational management strategy integrated into OEMP and Major Events Planning; 
and 

                                                 
3 http://www.rya.org.uk/infoadvice/planningenvironment/advice/Pages/AdviceonAlienSpecies.aspx 
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xv. conforming to industry guidelines (IMO, DEFRA and RYA) 

 

Biosecurity measures to be undertaken during mitigation and enhancement works would also be 
considered. The measures would be further developed through liaison with regulatory bodies 
prior to construction. 

 

Management of vehicles and vessels during construction and operation 
 

All vehicles and vessels involved in the construction and operational phases of the Project would 
adhere to management plans and best practice guidance detailed in the following section. 
Recreational management during operation is discussed in section 2.3; as detailed in Chapter 
8 of the Environmental Statement.  

Biofouling 

The fouling of vessel hulls from biological material (biofouling) is a recognised pathway by which 
INNS can be introduced and translocated within the marine environment. The Australian 
National Bio-fouling Management guidelines4 are recognised international guiding principles 
which establish management measures for INNS and prevent the spread of established 
populations.  The requirement for implementation and management of anti-fouling systems 
on merchant vessels are set out by the International Maritime Organisation (IMO), in the 
marine guidance note MGN 3985. Both of these documents would be consulted; this would be 
conducted through liaison with the appointed contractor and updated in accordance to vessel 
allocation.     

To prevent the introduction and spread of marine species via biofouling adherence to effective anti-
fouling and/or cleaning programmes are required (Jackson, 2008). The programmes aim to:  

1) Prevent settlement of fouling organisms; 

2) Prevent growth of settled organisms; and  

3) Remove and dispose of biofouling organisms that have established 

 Key maintenance actions to reduce the risk of vessels spreading non-native marine species would 
include: 

1) Slipping or dry-docking vessels before relocation to thoroughly clean to remove bio-
fouling and to repair/replace the antifouling coating; 

2)  Inspecting internal seawater systems, cleaning strainer boxes and dosing or flushing 
of these systems; and 

3) Inspecting and cleaning all above water equipment and areas that may accumulate 
sediments and bio-fouling. 

Slipping and dry-docking: Schedule maintenance to repair or renew the vessels antifouling system at 
intervals within the projected life of the coating system. Make sure that the facility is licensed 

                                                 
4 http://www.marinepests.gov.au/marine_pests/publications/Documents/Biofouling_guidance__NTV.pdf  
5 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/282156/mgn398.pdf  

http://www.marinepests.gov.au/marine_pests/publications/Documents/Biofouling_guidance__NTV.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/282156/mgn398.pdf
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and has adequate waste management facilities to capture and dispose of removed bio-
fouling. 

Vessel cleaning: Improve the effectiveness of hull cleaning by paying particular attention to risk 
areas, as illustrated in the below figure 

 

 

                                  Figure 1: Biofouling Maintenance Guidelines - key inspection and cleaning areas6 

4.1.1 During construction, these protocols would be applied prior to the vessels being mobilised, 
i.e. at the source environments. 

Ballast water  

The intake and discharge of sea water via ballast tanks is a potential pathway by which INNS could be 
transported into and out of Swansea Bay, Dean Quarry and Norway. Sea water may be drawn 
into tanks when the ship is not carrying cargo, for stability, and expelled when it is no longer 
required. This provides a vector whereby organisms may be transported long distances. At 
present, vessels operating through the Port of Swansea very rarely undertake ballast water 
exchange in the vicinity of the Port and are required to maintain a ballast water management 
plan and ballast water record book for inspection by the harbour authority and flag state; a 
protocol which would be adopted by the appointed marine contractor. 

The control and management of vessel ballast water would be carried out in accordance with IMO 
guidance MGN 817; with specific focus on minimising transfer of harmful aquatic organisms 
and pathogens. The following procedures would be followed in accordance with the guidance: 

1) Carry a ballast water management plan which would include procedures for ballast 
management, and in particular, for safe ballast exchange at sea; 

2) Recording and reporting (discussed in section 5); 

3) Precautionary practices to minimize uptake of organisms, removal of sediment and 
avoidance of unnecessary discharge; and 

                                                 
6 Jackson, L. 2008 Guidelines for the Prevention and Management of Marine Biofouling and Invasive Species. Publisher 

GISP 
7 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/282331/mgn081.pdf  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/282331/mgn081.pdf
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4) Ballast water management options including exchange at sea, discharge to shore 
reception facilities, non-release and emergent treatment technologies. 

Movement of slow moving or stationary vessels 

Vessels which typically are slow moving or those that have extended stationary periods provide 
fouling species opportunities to settle, grow to maturity and spawn; nearby structures such as 
breakwaters and wharf piles provide convenient settlement areas. Even when vessels are 
being towed, the slow rates of tow, combined with the sheltered spaces on their underwater 
structures, means that fouling is not easily dislodged (Jackson, 2008). 

From a biosecurity perspective, high risk vessels are in the first instance, those which are slow-
moving and have high port residence times such as: barges, drilling platforms and pontoons.  
Large cutter suction and trailer hopper dredges tend to operate on a global basis, moving 
from one project to another at relatively slow speeds, remaining relatively stationary once on 
site.   

To reduce risk of introducing INNS a risk profile for vessels/equipment would be carried out by the 
appointed contractor prior to site mobilisation. The table below provides actions that would 
be undertaken according to the perceived level of risk.  

Table 1.4: Risk profile - vessel actions 

Risk Level Action 

High 1. Clean hull, ballast tanks as appropriate; 

2. Apply appropriate antifouling. 

Low 1. mobilise to site; 

2.Perform compliance check upon arrival on site; 

 

In the event that any remaining risks are identified post-inspection then the following corrective 
actions would be performed: 

 Inform Authorities; 

 Move vessel offshore, at sufficient water depth; and  

 Investigate the cause of the incident and decide on further action to clean the vessel 
(including identification of facilities and location  

In accordance with the National Biofouling Management Guidance8, where risk is suspected, an in-
water inspection can be performed. In-water inspection should be undertaken periodically as 
a general means of routine surveillance, augmented by specific occasions as necessary to 
address any particular situations of elevated risk.  

Use of small vessels 

The use of small vessels during the operational phase is discussed in section 2.3. During construction, 
the majority of the working fleet are classed as ‘large vessels’ (full list provided in table 2.1) 
and would adhere to the preceding management plans. Small vessels (survey launch, crew 

                                                 
8 http://www.marinepests.gov.au/marine_pests/publications/Documents/Biofouling_guidance__NTV.pdf  

http://www.marinepests.gov.au/marine_pests/publications/Documents/Biofouling_guidance__NTV.pdf
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launch and safety boat) will comply with the National Biofouling Management Guidance for 
small working vessels.   

Movement of rock, dredge spoil and disposal 

It is considered best practice for locally sourced material to be used where possible as a means to 
reduce possible introduction of INNS. Where practical, TLSB has endeavoured to use local 
materials; (i) sediment used for the construction of the lagoon wall extracted in situ from 
Swansea Bay, and (ii) rock used for armouring the lagoon wall sourced from a quarry within 
the United Kingdom.  

Rock required for the construction of the Project will be transported by rock barge and supporting 
tugboat from Dean Quarry directly to Swansea Bay.  The Rock barge and tugboat 
combinations require to intake ballast water to ensure safe loading and offloading. During 
loading and unloading each rock barge and tugboat combination uses approximately 
15,000m3 ballast water capacity. However, at the end of the loading and unloading cycle 
ballast tanks would be emptied to avoid mixing of ballast water between the Quarry and 
Construction Site. 

Once rock has reached Swansea it will be stored in one of two intertidal rock storage areas within the 
footprint of the lagoon: storage area A is located close to the western landfall (c 400m x 
400m; and storage area B is located along the eastern arm of the lagoon wall (c.200m x200m. 
These areas fall within the study area of the Intertidal and Subtidal benthic ecology 
assessment and therefore the species present are known. Slipper limpet (Crepidula fornicata) 
are known to be present here as within the wider Bay area.  

Movement of dredge spoil and disposal would be performed by the allocated specialist dredging 
vessels (Table 2.1). The vessels would take up and re-distribute material within the footprint 
of the lagoon, minimising biosecurity risk, as all works would be performed within the same 
receiving environment. Materials which are not suitable for use in construction would require 
disposal at the licensed Swansea Bay (Outer) deposit ground (LU130). The disposal site 
receives deposits from many sources within the Severn Estuary and therefore poses low risk 
in terms introduction of INNS from the construction site sediment.  

Transport of turbine components 

To be confirmed 

Recreational management 
 

The Lagoon area will be an attractive environment for recreational use; sailing boats, kayaks, 
swimmers and anglers. An environmental warden would be assigned to perform checks on 
recreational equipment / vessels that will enter the lagoon. This would be in accordance with 
the Department for Environment Food and Rural Affairs (DEFRA) guidance on biosecurity 
prevention9, which sets out the following inspection procedure.  

Check, Clean, Dry disinfection procedure: 

1) Check - All clothing and equipment should be thoroughly inspected and any visible 
debris (mud, plant or animal matter) should be removed and left at the water body 

                                                 
9 http://www.nonnativespecies.org/checkcleandry/biosecurity-for-everyone.cfm  

http://www.nonnativespecies.org/checkcleandry/biosecurity-for-everyone.cfm
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where it was found. Particular attention must be paid to the seams and seals of boots 
and waders. Any pockets of pooled water should be emptied. 

2) Clean - Equipment should be hosed down or pressure-washed on site. If facilities are 
not available equipment should be carefully contained, e.g. in plastic bags, until they 
can be found. Washings should be left at the water body where the equipment was 
used, or contained and not allowed to enter any other watercourse or drainage 
system (i.e. do not put them down the drain or sink). Where possible, clean equipment 
should be dipped in disinfectant solution (e.g. Virkon) to kill diseases, but note this is 
unlikely to kill non-native species. 

3) Dry - Thoroughly drying is the best method for disinfecting clothing and equipment. 
Boots and nets should be hung-up to dry. Equipment should be thoroughly dry for 48 
hours before it is used elsewhere. Some non-native species can survive for as many as 
15 days in damp conditions and up to 2 days in dry conditions, so the drying process 
must be thorough. 

 

Ports & harbours 
 

To minimise biosecurity risk, all protocol would be adhered to in accordance to the legislative 
guidance for the port and harbour authorities for the specific environment e.g Norway, 
Wales, England.  

Identification of suitable facilities to assist in biosecurity checking / risk reduction would be gathered 
prior commencement. 

Rotterdam, Norway 

There are various suitable dry docks in the Port of Rotterdam, e.g. Wiltonhaven or Wilhelminahaven 
in Schiedam (NL) which have suitable treatment facilities for hull cleaning / inspection and 
disposal. As discussed in section 2.2, if a vessel is identified as high risk it would be docked 
and thoroughly cleaned, prior to departure.  

Swansea Bay, Wales 

The port located in Swansea Bay, owned and operated by Associated British Ports (ABP) contains 
various dry docks and treatment facilities. If a biosecurity risk was identified during 
construction these facilities could potentially be utilised. Alternatively, a process of in-water 
inspection, as discussed in section 2.2 (2.2.8) could be performed by the appointed marine 
contactor.  

Conforming to industry guidelines 
 

Where possible best practice guidance would be adopted throughout all phases of the project life.  

Risk of INNS would be lowered through the above in conjunction with training – as discussed in 
section 5. 

Through the means of efficient resourcing and use of the Best Available Technology (BAT) specifically 
suited to perform the highly specialised level of work, the risk of biosecurity would be 
significantly lowered.   
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Defining particularly vulnerable receiving environments 

Receiving environments: construction 
 

The receiving environment is that in which the construction activity takes place. As outlined in 
section 1.3.8, Swansea Bay is considered the primary receiving environment. However, it is 
appropriate to also take into account the transport movements between Swansea Bay and 
Dean Quarry, and Swansea Bay and Norway.  

Several rock transport barges per week would be moving between Swansea Bay/Norway and for 
Swansea Bay/Dean Quarry. The quarries are therefore also classified as ‘receiving 
environments’. 

Other areas outside the destination that require consideration during construction are the ports 
where the vessels are mobilised from, and returned to. These are currently understood to be 
Rotterdam and the UK. 

At present none of the receiving environments identified above are classified as being 
‘particularly vulnerable’ because they have all experienced exposure to human activity, 
vehicle/vessel movements and anthropogenic impacts. The presence of INNS at Swansea Bay 
and Dean Quarry, is evidence of this. The presence of INNS at the Norway quarry has yet to be 
determined. However, this would be informed by work required prior to implementation of 
the marine works for the Project. 

Receiving environments: operation 
 
During operation, the Lagoon will become a venue for local, national and international sailing 
events, and therefore could become a receiving environment for INNS from a wide range of 
locations. As outlined in section 3.1.4 above, Swansea Bay has not been identified as a 
‘particularly vulnerable’ receiving environment 

Vulnerable receptors 
 

As identified in Chapter 9 of the ES (Fish) several species of commercially important species are 
present in the Swansea Bay, including sole, plaice and bass. The potential impacts of INNS 
already present in Swansea Bay (and through the possible introduction of INNS into Swansea 
Bay) on these commercially important species would be examined as part of any final 
Biosecurity Risk Assessment. 

Chapter 9 also identifies several commercially important shellfish within Swansea Bay, including 
edible crab, spider crab, velvet swimming crab, whelk and lobster. A similar assessment 
procedure would be followed for these species in order to assess any particular vulnerability 
to INNS. 
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Awareness  

Awareness for personnel  
 

Awareness of INNS amongst all on the ground personnel as well as external contractors and service 
providers increases knowledge of INNS, thus helping to prevent potential transmission, and 
also increases the likelihood of detecting any infestations at an early stage (the only point at 
which eradication of an INNS is likely to be effective). 

Contractors will be ultimately responsible for implementation of any risk reducing measures and 
training of personnel. However, this document is intended to provide a framework upon 
which any final Biosecurity Risk Assessment would be based. 

During operation, awareness raising of INNS to recreational users of the Lagoon would also be 
undertaken. 

INNS training and awareness is more likely to be effective when targeting specific INNS and 
associated pathways known to be potential issues for the project or operation currently being 
undertaken. 

Training  
 

Training would be developed for all relevant personnel with the same level of importance as 
potential impacts such as pollution. 

Targeting of key personnel will include: 

 Masters and crew trained in INNS management (biofueling/ballast) 

 Maintenance personnel 

 Environmental managers 

Key species would be highlighted and identified so site personnel and recreational users of the 
Lagoon are able to recognise them. This would be reinforced by on-site posters and a central 
information database on INNS already recorded within Swansea Bay e.g. American slipper 
limpet and the soft shelled clam. Similar information would also be gathered and stored for 
reference on INNS that could potentially spread from other areas outside Swansea Bay such 
as green sea fingers and the carpet sea squirt. 

For non-visible INNS e.g. spores, fungi, the correct pathway prevention and transmission 
management would be highlighted to limit the risk of transmission. 
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Monitoring and Reporting   

Monitoring requirements / protocol during construction and operation 
 

Monitoring protocols will be applied at Dean Quarry and Norway, in addition to Swansea 
Bay protocols. Protocols will also be applied at the ports where the vessels will be 
mobilised from, e.g. Rotterdam and somewhere yet to be determined in the UK. 

Monitoring of vessels / inspections with regarding to biofouling and keeping a biofouling log 
ballast water vessel inspection to ensure adherence to ballast water management 
requirements. Vessels are required to maintain a ballast water management plan 
and a ballast water record book for inspection by the harbour authority and flag 
state. When a vessel is required to de-ballast for safety or operational reasons this 
should be through an approved ballast water treatment system or a ballast water 
exchange should have been completed. A ballast water exchange should equate to a 
95% volumetric exchange and be completed at least 50 nautical miles from land or 
as far as possible from the nearest land within the vessels normal trading pattern. 
Where possible, the exchange should be completed in waters at least 200m deep. 
(8.5.6.26 of the ES) visual inspections for INNS on arrival. 

The proposed environmental warden would have a remit to monitor vessel movements and 
history of movement of recreational vessels prior to entering lagoon, whether for 
recreational, maintenance or dredging activities. 

Measures set out in the Adaptive Environmental Management Plan (AEMP)  
 

Section 6.4 of the Adaptive Environmental Management Plan (AEMP) sets out the 
monitoring planned for the initial colonisation of rock armour in the intertidal area 
by INNS. This will be carried out through a bi-annual walkover survey extending to 
low water. Fixed point photography will also be undertaken. 

Section 6.5 of the AEMP sets out the monitoring planned for the operational stage of the 
Lagoon. This will be undertaken through the selection of a number of representative 
transects of the wall fixed as permanent monitoring sites at various locations around 
the lagoon, with differing levels of exposure. The colonisation process will be 
monitored by photographic recording and mapping of a 0.5m corridor from the 
upper intertidal to lower intertidal area. Initially transects will be monitored twice 
per year in spring and autumn, and after two years the monitoring frequency will be 
reduced to once per year for the following 3 years.  

Once the walls are completed divers will be used to carry out a survey of the submerged 
sections of the lagoon wall. Underwater cameras will be deployed either stationary 
or from a RIB to record motile fauna at the foot of the lagoon wall.  The results of 
this survey will be evaluated and if effective the survey will be repeated in Year 3 and 
Year 5 of operation. 

Mitigation and monitoring measures and bio-security  
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The final Marine Biosecurity Risk Assessment and AEMP will detail the mitigation and 

monitoring that is required for the Project based upon the proposal in this 
document. 
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Reptile Strategy 

Objective 

To ensure reasonable precautions have been undertaken to avoid the killing and injury of reptiles 
during development works. 

Swansea Docks 

Habitat located between the existing port road and sea wall will be affected by development works. 
Surveys undertaken during 2013 identified the localised presence of common lizard (Zootoca 
vivipara) within wider sections of habitat at the eastern end of the docks (particularly within a 60m x 
12m strip). The highest count of animals from this habitat was six on the 20 May 2013. 

Existing habitat consists of gorse scrub and rank grassland as well as areas of sparse vegetation 
(more species-rich grassland). The lizards were concentrated within habitat centred on relatively 
sparsely vegetated ground beside by areas of scrub cover. 

The reptile strategy within the docks estate is based on the following: 

1) Habitat retention 

An area of habitat centred on the existing reptile population will be retained. An area of 
approximately 40m x 3-4m will be demarcated with Heras type fencing as well as a one-way reptile 
resistant barrier. The barrier will consist of polythene sheeting or alternatively sections of 450mm 
twin-wall drainage pipe cut longitudinally and half buried into the ground. Areas of particularly bare 
ground would be manipulated to increase cover and foraging potential for lizards by introducing low 
brash piles. 

2) Relocation 

Areas where ground clearance is scheduled will be subject to a relocation programme. The term 
relocation is used as the objective is to move animals to a nearby rather than remote location from 
the capture site. Artificial refugia (tins) consisting of 0.5m2 squares of bitumastic roof felt will be 
deployed at a density of at least 100-200 tins per hectare. Tins will be allowed to bed in for ten days 
before daily checks begin. Checks will be scheduled to begin during the spring to early summer 
months. Daily checks during appropriate weather conditions will be carried out and any reptiles 
found basking on or beneath tins will be moved within ventilated plastic containers to the retained 
habitat area.  In the event that 30 individuals are captured and relocated this operation would cease 
until a second site within the docks estate is secured. 

3) Habitat degradation 

Following at least seven days of daily checks a programme of habitat degradation will be introduced 
within impact areas to reduce habitat suitability and encourage animals to use artificial refugia. 
Grassland and scrub will be cut or strimmed to a height of 10cm and arisings removed from site. 
Daily checks will continue until capture rates drop to zero for seven days. 
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4) Destructive search 

The final element of the reptile strategy will be a destructive search consisting of the supervised slow 
and methodical removal of soil and vegetation by machine. Any remaining animals will be captured 
by hand and relocated. 

5) Removal of one-way barriers 

Following completion of construction and landscaping activities, protective barriers will be removed 
to enable re-colonisation of newly created habitat resources. 

Crymlyn Burrows SSSI 

Crymlyn Burrows is known to support a healthy reptile population, common lizard in particular. 
Installation of the cable route will result in temporary impact to habitat associated with the site. 
Habitat potential supporting reptiles will be affected along an 800m long, 10m wide easement as 
well as at two 40m x 40m construction compounds/ laydown areas. Crymlyn Burrows SSSI covers an 
area of approximately 245 ha of which 120 ha is intertidal mud and sand (Figure 1). The area 
temporarily impacted by the pipe route equates to approximately 1% of the vegetated area if 
saltmarsh and reed bed is taken into account. However, the route is centred on an existing metalled 
track subject to disturbance by walkers and avoids higher value habitat such as south-facing fronts of 
dune ridges. Given the extent of habitat, a strategy of displacement or localised relocation is 
considered unlikely to adversely affect the existing reptile population.  

The methodology proposed for Crymlyn Burrows is similar to that of Swansea Docks with the 
exception that habitat manipulation without exclusion fencing would be used along the cable route 
in order to encourage animals to move away from the impact area (3m zone either side of an 
existing metalled track). 

A different approach will be taken at the construction compounds. Each 40m x 40m compound will 
be demarcated and fenced using one-way barriers (450mm twin-wall plastic halfpipe). The 
compounds will then be subject to a relocation, habitat degradation and ultimately destructive 
search. All animals captured during this programme would be released at suitable locations outside 
the construction zone but still within the SSSI with no more than five individuals of any one species 
being released at any release site. Each release site will be at least 100m from the next. The purpose 
of this approach is to limit any significant reduction in site carrying capacity as reptiles are already 
known to be present. 

Following habitat manipulation of the cable route or destructive search of compound sites, the 
timing of construction becomes less constrained and could take place over winter if other 
constraints allow. 
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	1.0 Introduction
	1.1 Introduction
	1.1.0.1 This Draft Construction Phase Travel Plan has been prepared on behalf of the Tidal Lagoon Swansea Bay plc (TLSB) as part of the supporting documentation for the environmental impact assessment for its tidal lagoon generating station project (P...
	1.1.0.2 It is envisaged that this Draft Construction Phase Travel Plan will provide a framework from which a more detailed Construction Phase Travel Plan will be prepared and submitted for approval prior to commencement of the construction works.
	1.1.0.3 The Project involves the construction and operation of a tidal energy lagoon located in Swansea Bay. The tidal lagoon will generate renewable energy in the form of electricity using the large tidal range in the Bay. The lagoon will have a rate...
	1.1.0.4 The tidal lagoon will be built by forming a 9.5km long U-shaped seawall running from the Port of Swansea out to sea before curving back to re-join land adjacent to the site of Swansea University Bay Campus (SUBC). Access to the Project, and su...
	1.1.0.5 In addition to generating electricity, the Project also aims to provide visitor facilities and other amenities including art, education, mariculture and sporting and recreational facilities. The seawall is expected to be open to the public dur...
	1.1.0.6 During construction there will be a short-term increase in traffic associated with construction personnel, and an increase in HGV traffic from the import of construction materials. The measures to be taken to minimise the impact on the local h...


	2.0 Planning Policy
	2.1 Planning Policy Wales
	2.1.0.1 Edition 5 of Planning Policy Wales (PPW) was published in November 2012. It sets out the land use planning polices of the Welsh Government emphasising its commitment to sustainable development in the planning system so that it can play an appr...
	2.1.0.2 Chapter 4 of PPW (Planning for Sustainability) affirms the Welsh Government's objectives regarding sustainable development and the need of Local Development Plans to reflect the policy goals of the Wales Spatial Plan and provide a framework to...
	2.1.0.3 Chapter 8 (Transport) of PPW confirms the Welsh Government's commitment to sustainability identifying one of its key aims 'to extend choice in transport and secure accessibility in a way which supports sustainable development and helps to tack...

	2.2 Technical Advice Note 18
	2.2.0.1 Technical Advice Note 18 (TAN 18) was published in March 2007 in support of PPW. The document sets out the Welsh Government's objectives on planning with regard to transport issues. TAN 18 acknowledges that ‘by guiding the location of new deve...
	2.2.0.2 TAN 18 states that in order to meet sustainable development policy objectives, local authorities should be:
	 Promoting resource and travel efficient settlement patterns;
	 Ensuring new development is located where there is, or will be, good access by public transport, walking and cycling thereby minimising the need for travel and fostering social inclusion; and
	 Encouraging the location of development near other related uses to encourage multi-purpose trips.
	2.3  Wales Transport Strategy
	2.3.0.1 The Wales Transport Strategy: One Wales - Connecting the Nation was published in May 2008 and is a key document to developing an effective transport strategy for Wales. The document outlines how the transport policy approach is more responsive...
	2.3.0.2 The four main regions in Wales are each represented by one of four regional transport consortia which have been created through partnerships between neighbouring Local Authorities. CCSC is part of the South West Wales Transport Consortium know...
	2.3.0.3 The stated goal of the Transport Strategy is for Wales to promote sustainable transport networks that safeguard the environment while strengthening Wales' economic and social life.

	2.4 Walking and Cycling Action Plan for Wales 2009-2013
	2.4.0.1 The Welsh Government presented a Walking and Cycling Action Plan for Wales in December 2008 setting out its aim to maximise opportunities for walking and cycling and to reduce car use, particularly for short journeys. In addition, it identifie...
	2.5 Regional Transport Plan
	2.5.0.1 The Regional Transport Plan (RTP) is the result of joint working between the four local authorities (Carmarthenshire, Neath Port Talbot, Swansea and Pembrokeshire) as part of the South West Wales Integrated Transport Consortium known as SWWITC...
	2.5.0.2 The plan was adopted by the four councils in summer 2009. It was submitted to the Welsh Government in September 2009 and approved at the end of December 2009.
	2.5.0.3 SWWITCH has worked with a range of stakeholders to examine a variety of options that could potentially deliver RTP objectives. The RTP explains that no single option would be appropriate across such a diverse region as South West Wales, and ad...
	2.5.0.4 The RTP lists a number of objectives, including the following:
	 To improve access for all to a wide range of services and facilities including employment and business, education and training, health care, tourism and leisure activities;
	 To improve the sustainability of transport by improving the range and quality of, and awareness about, transport options, including those that improve health and well-being;
	 To implement measures which make a positive contribution to improving air quality and reducing the adverse impact of transport on health and climate change, including reducing carbon emissions;
	 To implement measures which help to reduce the negative impact of transport across the region on the natural and built environment including biodiversity; and
	 To improve road safety and personal security in South West Wales.
	2.5.0.5 The long term strategy set out in the RTP for the Swansea urban area emphasises improved public transport and walking and cycling facilities, including Bus Rapid Transit.
	2.5.0.6 In relation to the Fabian Way corridor, the RTP states that 'new development sites and corridors, such as Fabian Way will be planned so that they can be effectively served by public transport and walking and cycling facilities. All these measu...

	2.6 City and County of Swansea Unitary Development Plan
	2.6.0.1 The CCSC Unitary Development Plan (CCSC, 2008) was adopted in November 2008. The UDP sets out a range of policies and proposals relating to future development, and deals with the use and conservation of land and buildings within the City & Cou...
	2.6.0.2 Chapter 5 of the UDP relates to Improving Accessibility, and includes the following policies.
	2.6.0.3 Policy AS1 - New development associated with housing, employment, shopping, leisure and service provision should be located in areas that are currently highly accessible by a range of transport modes, in particular public transport, walking an...
	2.6.0.4 Policy AS2 - New developments should be designed to:
	 Promote the use of public transport and facilitate sustainable travel choices,
	 Provide suitable facilities and an attractive environment for pedestrians, cyclists and other non-motorised modes of transport,
	 Allow for the safe, efficient and non-intrusive movement of vehicles, and
	 Comply with the principles of accessibility for all.
	2.6.0.5 Policy AS5 - Development proposals will be required to consider the access requirements for pedestrians and cyclists and, where necessary, provide appropriate facilities and/or infrastructure to encourage their use.
	2.6.0.6 Policy AS6 - Parking provision to serve development will be assessed against adopted maximum parking standards to ensure that proposed schemes provide appropriate levels of parking for private cars and service vehicles. Account will also need ...

	2.7 Neath Port Talbot County Borough Council Unitary Development Plan
	2.7.0.1 The NPTCBC Unitary Development Plan (NPTCBC, 2008) was adopted in March 2008. The purpose of the document is to guide development, conservation and the use of land within the County Borough for the fifteen years up to mid-2016.
	2.7.0.2 The following policies relate to transport:
	2.7.0.3 Policy 12- Improvements to the transport system will concentrate on:
	 improving accessibility and highway safety and reducing congestion, pollution and disturbance generated by traffic;
	 encouraging travel by public transport, cycling and walking as alternatives to the car; and
	 encouraging the movement of freight by rail and sea as alternatives to road.
	2.7.0.4 Policy 13- The location and design of development should contribute to more sustainable communities through reducing dependency on the motorcar and encouraging the use of public transport, cycling and walking.
	2.7.0.5 Policy 14- Proposals will be resisted which would be likely to cause unacceptable adverse impact in terms of:
	 traffic generation and highway safety;
	 poor accessibility by public transport, cycling and walking including people with disabilities; and
	 preventing the use or re-use of docks, harbours, wharfs or routes of railway lines.

	2.8 Fabian Way Corridor Transport Study
	2.8.0.1 The Fabian Way Corridor, from the River Tawe to the M4, has numerous sites for future development including employment, residential and leisure uses. The area has been identified as a sub-regional focus for economic growth with several major r...
	2.8.0.2 The Welsh Assembly Government (WAG) commissioned Arup to undertake a strategic assessment of the transportation options for the Fabian Way Corridor. The study commenced in November 2008 with the Main Report issued in January 2010. The overall ...
	2.8.0.3 Client steering group meetings including officers from CCSC and NPTCBC, stakeholder consultation with workshops and a community Newsletter were included as part of the process.
	2.8.0.4 The Preferred Strategy incorporates highway, rail, Public Transport, walking and cycling, canal, Intelligent Transport Systems, demand management and a Strategic Travel Plan.  Proposed targets for mode splits and a provisional programme for im...
	2.8.0.5 Measures for the delivery of the Strategy from 2010 to 2029 include:
	 Short term - Bus only bridge over River Tawe, segregated busway, transport hub at Swansea University site;
	 Short, Medium and Long Term - Walking and cycling route improvements, improvement to bus services, reduction of speed limits;
	 Medium Term - Capacity improvements at Tawe Bridges, improvement to Park & Ride, upgraded pedestrian/cycle bridge; and
	 Long term - Additional Park & Ride north of Amazon, new grade separated junction at Baldwin's Bridge.


	3.0 Objectives of the Travel Plan
	3.1 Principal Objectives
	3.1.0.1 This Plan demonstrates the commitment of TLSB to take all reasonable steps to minimise the impact of construction related travel on the environment by reducing the level of unnecessary travel, and encouraging those who have to travel to do so ...
	3.1.0.2 The aim of the Travel Plan is to promote greener, cleaner travel choices, reducing reliance on the private car. The Travel Plan is aimed at employee journeys to and from work and also considers travel issues relating to deliveries of construct...
	 Reducing the number of vehicles, with emphasis on single occupancy vehicles travelling to the site;
	 Providing the minimum possible parking provision to encourage other travel modes;
	 Improving overall accessibility;
	3.1.0.3 Through changes in travel habits this Travel Plan will provide benefits for:
	 Individuals - through improved travel choices and potential cost savings;
	 The employers/sub-contractors - through reduced congestion and improved access to site for employees;
	 Local community – minimising local pollution, noise levels and congestion; and
	 The Environment - through improved air quality with less noise, dirt and fumes, as well as by reducing the impact of other national and global environmental problems such as photochemical smog and global warming.


	4.0 Development Proposal
	4.1 Introduction
	4.1.0.1 TLSB is proposing to construct and operate a tidal energy lagoon, located in Swansea Bay, South Wales (Figure 4.1). The tidal Lagoon will generate renewable energy in the form of electricity using the large tidal range (the difference between ...
	4.1.0.2 In addition to generating electricity, the Project also aims to provide visitor facilities and other amenities including art, education, mariculture and sporting/recreational facilities. The seawall is expected to be open to the public during ...

	4.2 Overview of the Project
	4.2.0.1 The Project is situated in Swansea Bay, adjacent to the Port of Swansea, approximately 2.2 km southeast of Swansea City Centre. The Project as a whole spans the administrative areas of the City and County of Swansea Council (CCSC) and Neath Po...
	4.2.0.2 The onshore development area (Figure 4.2) provides an indication of where the structures associated with the Project will be located. Immediately west of the site, adjacent to the boundary, is the mouth of the River Tawe and to the east of the...
	4.2.0.3 Figure 4.2 provides an indication of the Project and the wider extent to the mouth of the River Neath related to the cable and grid connection at Baglan Bay substation.
	4.2.0.4 The Lagoon will enclose part of Swansea Bay, from the eastern side of the River Tawe (western landfall) to the eastern edge of the new Swansea University Bay Campus (SUBC) (eastern landfall). The new seawalls that impound the Lagoon will exten...

	4.3 Access
	4.3.0.1 Vehicle access for both the construction and operational phase of the Project will be via the Fabian Way/Langdon Road/Park & Ride junction. At the roundabout to the south of this junction, traffic will turn east along Langdon Road. From the ea...
	4.3.0.2 Once the Lagoon access road has crossed the Port road there will be a drop off point and turning area allowing pedestrians and cyclists to join the footpath and cycleway to the eastern landfall. The Lagoon access road will extend along the sou...
	4.3.0.3 The new Lagoon access road will also include facilities for pedestrians and cyclists along its entire length in the form of a Shared Use Path (SUP). In order to be convenient, attractive and safe to potential users the proposed SUP will be 3m ...
	4.3.0.4 At its southern end, the SUP will link up with the circular shared use path that will run atop the Lagoon seawall. The SUP will also link up with a separate SUP to the east, providing a continuous link for pedestrians and cyclists between the ...
	4.3.0.5 Under the current design the WWTW, which is currently accessed via Baldwin’s Crescent and the main entrance to the port, would be accessed via Langdon Road and the Lagoon access road.
	4.3.0.6 The junction arrangement where the Lagoon access road crosses the existing Port road will be designed to prevent traffic on the Lagoon access road from accessing Fabian Way at Baldwin’s Bridge, and also prevent traffic from accessing the Lagoo...
	4.3.0.7 The proposed access seeks to ensure that vehicle speeds are minimised by limiting the road width to 5.5m. Speed along the access road will also be regulated through the use of speed signs.
	4.3.0.8 A temporary construction route will be provided from the new Lagoon access road to the site compound utilising existing carriageway where possible. An emergency vehicle access will also be provided from the new Lagoon access road to the easter...


	5.0 Existing Transport Facilities
	5.1 Local Highway Network
	5.1.0.1 Fabian Way is an arterial road which forms part of the A483, connecting Swansea city centre with the M4 motorway at Junction 42. It is the main route into Swansea from the surrounding area and for traffic from further afield. It is approximate...
	5.1.0.2 Access to the site during construction will be via the Fabian Way/Langdon Road/Park & Ride access signalised junction.  This junction provides access to a Park and Ride facility to the north and the existing main Port of Swansea entrance to th...

	5.2 Public Transport
	5.2.0.1 Bus services operate regularly in the vicinity of the site, with 11 services operating along Fabian Way, Elba Crescent or Baldwin's Crescent. All of these services start from Swansea Bus Station and travel between Swansea and various towns and...
	5.2.0.2 The services are summarised in Table 5.1 below.
	5.2.0.3 The nearest bus stops to the site are illustrated in Figure 5.1 below. The site can be accessed from bus stops at two locations. The first is on Fabian Way close to the Park & Ride junction, near the junction with Wern Terrace. These stops are...
	5.2.0.4 An average walking speed of approximately 1.4 m/s is generally assumed for pedestrians. This equates to approximately three miles per hour. The western landfall is therefore a 44 minute walk from the bus stops close to Junction 3. From the bus...
	5.2.0.5 A Park & Ride facility is located just to the north of Fabian Way at Junction 3, at the same location as the first bus stop identified above. Service 502, operated by First, runs every 12-15 minutes between 07:00-19:07 on Monday to Saturday be...

	5.3 Pedestrian and Cycle Facilities
	5.3.0.1 There is a cycle path running along the southern side of Fabian Way between Kings Road and the junction with Port Tennant, which forms a section of both National Cycle Network route 4 (NCN 4) and the Swansea to Glyncorrwg Loop. NCN 4 provides ...
	5.3.0.2 To the east of the Port Tennant junction the cycle path continues running adjacent to the southern side of Fabian Way and then crosses to the north via the pedestrian/cycle and bus bridge linking to the Park and Ride facility. The cycle path r...
	5.3.0.3 NCN 4 is signed along Baldwin's Crescent and Elba Crescent until re-joining the north side of Fabian Way. It continues east to the Jersey Marine roundabout where it turns north to join Ffordd Amazon.
	5.3.0.4 To the east of the Baldwin's Bridge junction the footpath on the south side of Fabian Way is wide and is also used as a cycle path. The path narrows as it approaches the westbound offslip at the junction, where there is an uncontrolled crossin...
	5.3.0.5 From the Tawe Bridges junction the cycle path runs south alongside King's Road towards Prince of Wales Dock, where it then crosses the river via a pedestrian/cycle bridge using the Wales Coastal Path route over the Trafalgar Bridge and Nationa...
	5.3.0.6 The wider road network of the SA1 development is subject to a Section 38 Agreement and as such the port road network is not presently adopted. The SA1 road network (Langdon Road) extends to meet the proposed site boundary and the Lagoon access...


	6.0 Delivering the Plan
	6.1 Travel Plan Coordinator
	6.1.0.1 A successful Travel Plan needs commitment from staff at all levels. TLSB will ensure that the Contractor will appoint a Travel Plan Coordinator, who will have the authority to implement the Plan with the support of senior management.
	6.1.0.2 The Travel Plan Coordinator will be responsible for organising, delivering and reporting the detailed aspects of the Travel Plan, including the following:
	 Securing the commitment and support of senior management and other staff;
	 Promoting the objectives and benefits of the Travel Plan;
	 Exploring possible sustainable travel alternatives;
	 Acting as a point of contact for staff with travel queries;
	 Monitoring the progress achieved towards the Travel Plan targets;
	 Providing feedback to senior management on the success of the Travel Plan;
	 Acting as the point of contact for information and for exchanging ideas and best practice with other organisations; and
	 Any other transport and travel related issues and concerns that may arise from time to time.


	7.0 Travel Plan Initiatives
	7.1.0.1 There are a number of factors which can limit the potential of Construction Phase Travel Plans, including the following:
	 The origin of material deliveries is unknown at this stage;
	 The locations from which construction staff will commute on a daily basis is unknown;
	 The location of the site and nature of the work makes walking or cycling less appealing; and
	 The transient nature of a construction workforce makes it difficult to establish routines based around sustainable transport.
	7.1.0.2 However, a number of measures that will help to minimise the impact of construction traffic on the local environment will be implemented, and these are presented below.
	7.2 Site Hours
	7.2.0.1 Working hours during construction of the Project have not been finalised yet. However, it is likely that there will be 24/7 working during at least some phases of construction. In terms of impact on the local highway network, the key periods a...
	7.2.0.2 Working hours for construction projects are typically 08:00-18:00 on weekdays and 08:00-13:00 on Saturdays. However, for safety reasons it is expected that staff will not be permitted to drive their own vehicles along or close to the Lagoon wa...
	7.2.0.3 The CTMP will seek to avoid deliveries to the site in the hours 08:00-09:00 and 16:00-17:00.

	7.3 Site Access
	7.3.0.1 The access and egress of construction traffic will be carefully planned to minimise impacts on the surrounding highway and local road users, including any existing employees still occupying other parts of the Port of Swansea. The increase in c...
	7.3.0.2 Exceptional loads arising during construction may access the Lagoon site via the Baldwin’s Bridge junction. Delivery vehicles would then leave the site via the Fabian Way/Langdon Road/Park & Ride access signalised junction.
	7.3.0.3 Construction staff will be encouraged to travel to and from the site by sustainable means. In particular, emphasis will be given to car sharing and the use of minivans. Parking within the site for construction staff will be managed in order to...
	7.3.0.4 Pedestrian access to the site will be segregated from vehicular traffic at all times, with clear signage to maintain the safety of the site and the general public.

	7.4 Travelling by Car
	7.4.0.1 Travel to the site by minibus or car sharing retains the directness and flexibility of car travel while allowing staff to reduce fuel bills and wear and tear on their own vehicles, and reduce demand for car parking on site. The use of minibuse...
	 It is likely that staff will be travelling to the site from a very dispersed catchment area; and
	  Staff may need to bring equipment to the site, and so travel by public transport, walking or cycling is less practical.
	7.4.0.2 Some common Travel Plan measures to encourage car sharing, such as setting up a database of staff willing to car share or providing access to a web site for car sharers, are not practical in the case of a construction project. The financial be...

	7.5 Delivery Traffic
	7.5.0.1 It is anticipated that the main bulk material for the construction of the lagoon seawall will be imported by sea as far as possible. It is also proposed to use a concrete batching plant within the docks. However, some raw materials for concret...
	7.5.0.2 A preliminary assessment of the number of HGV movements required during the construction phase is shown in the Project Description chapter of the Environmental Statement. It has been assumed that sand required for concrete production will be o...
	7.5.0.3 All construction traffic entering and leaving the site will be closely controlled. Vehicles making deliveries to site or removing spoil or demolition material etc. will travel via designated routes which will have been previously agreed with C...
	7.5.0.4 Deliveries will be phased on a 'just in time' basis where possible. This will minimise travel time and potential congestion around the site.

	7.6 Construction Working Group
	7.6.0.1 A Construction Working Group will be formed, comprising representatives from TLSB, the Contractor, CCSC, NPTCBC and any other interested parties including local businesses and residents.
	7.6.0.2 The Working Group will provide a forum for any transport related issues to be raised with the Contractor, and for corrective action to be agreed. The frequency and format of Working Group meetings will be agreed with CCSC and NPTCBCT.


	8.0 Monitoring and Review
	8.1 Targets
	8.1.0.1 The transient nature of a construction workforce and the limited opportunities to travel to the site by public transport, walking or cycling make it difficult to set realistic targets for changes in mode share. A more realistic approach is to ...

	8.2 Monitoring
	8.2.0.1 During the peak construction period the maximum number of employees on site is expected to be approximately 600, comprising 200 contractor's staff and 400 sub-contractors. In order to estimate the number of staff cars and vans travelling to si...
	 Contractor's staff 1 person/car  = 200 vehicles
	 Sub-contractors  2 people/car = 200 vehicles
	 Total     = 400 vehicles
	8.2.0.2 At intervals to be agreed with CCSC and NPTCBC, surveys of car park occupancy will be undertaken. At the same time the number of employees on site will also be recorded. This will provide a simple but effective check on the validity of the ass...
	8.2.0.3 If analysis of the results indicates that construction staff traffic is exceeding 110% of the estimated numbers, the Travel Plan will be reviewed and further measures introduced in order to address the situation in consultation with CCSC and N...


	9.0 Action Plan
	9.1 Outline Timetable
	9.1.0.1 A timetable for the ongoing monitoring and review of the Travel Plan has been produced, detailing the key elements of the process and the approximate timescales. This is shown in Table 9.1 below.
	9.1.0.2 As with all elements of the Travel Plan process, these timescales are not prescriptive, but should be modified according to circumstances to ensure that they allow the Contractor to produce a Travel Plan that benefits the company and all assoc...


	1      Data gathering and INNS identification
	Introduction
	This document relates to the Tidal Lagoon Swansea Bay Project (“Project”) and is designed as a framework for mitigation of effects of and upon the Project relating to Invasive Non-native Species (“INNS”). The document is an annex to two other documents:
	a) A Construction Environmental Management Plan (“CEMP”); and
	b) An Operational Environmental Management Plan (“OEMP”).
	Non-native or invasive, species are described as "organisms introduced by man into places outside their natural range of distribution, where they become established and disperse, generating a negative impact on the local ecosystem and species" (IUCN,...
	The introduction of non-native species has the potential to alter interactions within existing ecological assemblages. Potential effects on native species include competition for space and resources; alteration of substrata and water conditions; preda...
	This document has been developed based on the assessment of non-native species within Chapter 8, 8.5.6 and 8.5.14 of the Environmental Statement (“ES”); accompanying the application for certain consents for the Project. It has been produced to provide...
	The following document examines the pathways that could give rise to the transmission or introduction of INNS through the marine environment, as a result of the pre-construction, construction, operation and decommissioning of the Project, provides det...
	Identifying pathways of non-native species
	The introduction of non-native species can occur either accidentally or by intentional movement of species as a consequence of human activity (Ruiz and Carlton, 2003; Copp et al., 2005 in Pearce et al., 2012). Within the UK, pathways of introduction i...
	The pathways which have the potential for introducing non-native species during construction are via transport of species in ballast or bilge water, fouling of vessels’ hulls and the accidental imports from materials brought into the ecosystem as a re...
	During the operational stage of the project, INNS may be introduced via vessels that are attending sailing events at the tidal lagoon or through maintenance dredging vessels. In addition, the presence of artificial structures (the lagoon walls) could ...
	At this stage, decommissioning of the Project is not anticipated to result in an increased risk of the introduction of any INNS over and above that during the operational stage as no major structural works such as the removal of the lagoon walls are a...
	Table 1.1 below summarises the possible pathways identified for the introduction or spread of INNS throughout the life stages of the Project.
	Definition of assessment environments
	Before deployment of any vehicles, vessels or infrastructure, the potential source of INNS, transit routes and the receiving environment need to be defined in order to provide the basis for assessment.
	Source environment
	In line with Table 4.6 in Chapter 4 of the ES, the following table identifies the offshore plant and vessel requirement for the construction phase of the project and their mobilisation times on site. It is important to note that number of vessels and ...
	It can be seen from Table 1.2 above that the source of the vessels prior to deployment is likely to be Rotterdam. The survey launch, crew launch and safety boat are assumed to be sourced from as close to Swansea Bay as possible.
	During construction, 3-4 movements of rock transport barges per week are anticipated between Swansea Bay and the sources of rock, which may be from Norway for the first few months and then Dean Quarry, Cornwall thereafter when this becomes operational...
	With respect to Norway, further investigation may be required into INNS that have been recorded there in order to assess its status as a source, or potentially a receiving environment.
	With respect to sources during the operational stage, as described in paragraph 1.2.3 above, vessels attending events in the lagoon and maintenance dredging vessels are considered to be the only potential pathway for INNS into the lagoon and from ther...
	Stop-off transit sites
	It is assumed that no additional onshore or offshore area would be visited during transit to/from the Project and the original vessel destinations (Swansea Bay/Norway or Swansea Bay/Dean Quarry). Should stop off destinations be required it is assumed ...
	Receiving environment
	Swansea Bay is the primary receiving environment as this is where construction will be taking place. However, it is acknowledged that Swansea’s Bay is already host to several INNS, and therefore it is appropriate to also take into account the movement...
	Consequently, Swansea Bay, Norway and Dean Quarry are both classified as ‘sources’ and ‘receiving environments’ with potential high risk prior to mitigation.
	Home ports or over-winter locations for other construction vessels on site would also be a receiving environment.
	INNS present in Swansea Bay
	Intertidal and sub-tidal surveys undertaken for the studies informing the ES for the Project identified the following INNS present within Swansea Bay. Table 1.3 below is derived from information contained within Chapter 8 of the ES, from relevant spec...
	INNS present in Rotterdam, Norway
	Further investigation would be required into INNS that had been recorded at Rotterdam and in Norway. It is the intention that this would be undertaken prior to commencement of marine works when information is available regarding vessel origins, moveme...
	 Research institutions, nature conservation agencies
	 Norwegian Biodiversity Information Centre
	 Global Invasive Species Programme (GISP)
	 Global Invasive Species Database
	 Globallast
	 MeRLIN database
	INNS present in Dean Quarry
	An initial desktop assessment has been undertaken to establish what INNS are found in the vicinity of Dean Quarry, which is located on the Lizard Peninsular in Cornwall. All the species found in Swansea Bay have also been recorded off the Lizard Penin...
	Potential spread of INNS into Swansea Bay from other areas
	Chapter 8 of the ES also records non-native species which currently have not been observed in Swansea Bay, but occur within the UK and have the potential to spread into the Bay from nearby areas. These include the marine bacteria Vibrio parahaemolytic...
	Further investigations into the risks associated with the potential spread of these INNS into Swansea Bay from the UK and beyond would be undertaken in finalising the construction and design prior to commencement of marine works for the Project
	A similar exercise would be undertaken for Norway and for Dean Quarry.
	Potential spread of INNS into Dean Quarry from other areas
	It is intended that this is considered in relation to the Dean Quarry proposals.

	Logistics
	Implementation and management
	The following sections outline how the careful implementation of the Project would reduce the risk of potential INNS pathways during construction and operation. International Marine Organisation guidelines would be followed for the construction phase ...
	i. implementation of Biofouling management and removal;
	ii. implementation of ballast management (uptake, discharge, exchange)movement of slow-moving or stationary vessels;
	iii. movement of rock, dredge spoil disposal;
	xiii. mitigating or managing or eradicating if non-native species are found;
	xiv. recreational management strategy integrated into OEMP and Major Events Planning; and
	xv. conforming to industry guidelines (IMO, DEFRA and RYA)
	Biosecurity measures to be undertaken during mitigation and enhancement works would also be considered. The measures would be further developed through liaison with regulatory bodies prior to construction.
	Management of vehicles and vessels during construction and operation
	All vehicles and vessels involved in the construction and operational phases of the Project would adhere to management plans and best practice guidance detailed in the following section. Recreational management during operation is discussed in section...
	Biofouling
	The fouling of vessel hulls from biological material (biofouling) is a recognised pathway by which INNS can be introduced and translocated within the marine environment. The Australian National Bio-fouling Management guidelines  are recognised interna...
	To prevent the introduction and spread of marine species via biofouling adherence to effective anti-fouling and/or cleaning programmes are required (Jackson, 2008). The programmes aim to:
	1) Prevent settlement of fouling organisms;
	2) Prevent growth of settled organisms; and
	3) Remove and dispose of biofouling organisms that have established
	Key maintenance actions to reduce the risk of vessels spreading non-native marine species would include:
	1) Slipping or dry-docking vessels before relocation to thoroughly clean to remove bio-fouling and to repair/replace the antifouling coating;
	2)  Inspecting internal seawater systems, cleaning strainer boxes and dosing or flushing of these systems; and
	3) Inspecting and cleaning all above water equipment and areas that may accumulate sediments and bio-fouling.
	Slipping and dry-docking: Schedule maintenance to repair or renew the vessels antifouling system at intervals within the projected life of the coating system. Make sure that the facility is licensed and has adequate waste management facilities to capt...
	Vessel cleaning: Improve the effectiveness of hull cleaning by paying particular attention to risk areas, as illustrated in the below figure
	4.1.1 During construction, these protocols would be applied prior to the vessels being mobilised, i.e. at the source environments.
	Ballast water
	The intake and discharge of sea water via ballast tanks is a potential pathway by which INNS could be transported into and out of Swansea Bay, Dean Quarry and Norway. Sea water may be drawn into tanks when the ship is not carrying cargo, for stability...
	The control and management of vessel ballast water would be carried out in accordance with IMO guidance MGN 81 ; with specific focus on minimising transfer of harmful aquatic organisms and pathogens. The following procedures would be followed in accor...
	1) Carry a ballast water management plan which would include procedures for ballast management, and in particular, for safe ballast exchange at sea;
	2) Recording and reporting (discussed in section 5);
	3) Precautionary practices to minimize uptake of organisms, removal of sediment and avoidance of unnecessary discharge; and
	4) Ballast water management options including exchange at sea, discharge to shore reception facilities, non-release and emergent treatment technologies.
	Movement of slow moving or stationary vessels
	Vessels which typically are slow moving or those that have extended stationary periods provide fouling species opportunities to settle, grow to maturity and spawn; nearby structures such as breakwaters and wharf piles provide convenient settlement are...
	From a biosecurity perspective, high risk vessels are in the first instance, those which are slow-moving and have high port residence times such as: barges, drilling platforms and pontoons.  Large cutter suction and trailer hopper dredges tend to oper...
	To reduce risk of introducing INNS a risk profile for vessels/equipment would be carried out by the appointed contractor prior to site mobilisation. The table below provides actions that would be undertaken according to the perceived level of risk.
	In the event that any remaining risks are identified post-inspection then the following corrective actions would be performed:
	 Inform Authorities;
	 Move vessel offshore, at sufficient water depth; and
	 Investigate the cause of the incident and decide on further action to clean the vessel (including identification of facilities and location
	In accordance with the National Biofouling Management Guidance , where risk is suspected, an in-water inspection can be performed. In-water inspection should be undertaken periodically as a general means of routine surveillance, augmented by specific ...
	Use of small vessels
	The use of small vessels during the operational phase is discussed in section 2.3. During construction, the majority of the working fleet are classed as ‘large vessels’ (full list provided in table 2.1) and would adhere to the preceding management pla...
	Movement of rock, dredge spoil and disposal
	It is considered best practice for locally sourced material to be used where possible as a means to reduce possible introduction of INNS. Where practical, TLSB has endeavoured to use local materials; (i) sediment used for the construction of the lagoo...
	Rock required for the construction of the Project will be transported by rock barge and supporting tugboat from Dean Quarry directly to Swansea Bay.  The Rock barge and tugboat combinations require to intake ballast water to ensure safe loading and of...
	Once rock has reached Swansea it will be stored in one of two intertidal rock storage areas within the footprint of the lagoon: storage area A is located close to the western landfall (c 400m x 400m; and storage area B is located along the eastern arm...
	Movement of dredge spoil and disposal would be performed by the allocated specialist dredging vessels (Table 2.1). The vessels would take up and re-distribute material within the footprint of the lagoon, minimising biosecurity risk, as all works would...
	Transport of turbine components
	To be confirmed
	Recreational management
	The Lagoon area will be an attractive environment for recreational use; sailing boats, kayaks, swimmers and anglers. An environmental warden would be assigned to perform checks on recreational equipment / vessels that will enter the lagoon. This would...
	Check, Clean, Dry disinfection procedure:
	1) Check - All clothing and equipment should be thoroughly inspected and any visible debris (mud, plant or animal matter) should be removed and left at the water body where it was found. Particular attention must be paid to the seams and seals of boot...
	2) Clean - Equipment should be hosed down or pressure-washed on site. If facilities are not available equipment should be carefully contained, e.g. in plastic bags, until they can be found. Washings should be left at the water body where the equipment...
	3) Dry - Thoroughly drying is the best method for disinfecting clothing and equipment. Boots and nets should be hung-up to dry. Equipment should be thoroughly dry for 48 hours before it is used elsewhere. Some non-native species can survive for as man...
	Ports & harbours
	To minimise biosecurity risk, all protocol would be adhered to in accordance to the legislative guidance for the port and harbour authorities for the specific environment e.g Norway, Wales, England.
	Identification of suitable facilities to assist in biosecurity checking / risk reduction would be gathered prior commencement.
	Rotterdam, Norway
	There are various suitable dry docks in the Port of Rotterdam, e.g. Wiltonhaven or Wilhelminahaven in Schiedam (NL) which have suitable treatment facilities for hull cleaning / inspection and disposal. As discussed in section 2.2, if a vessel is ident...
	Swansea Bay, Wales
	The port located in Swansea Bay, owned and operated by Associated British Ports (ABP) contains various dry docks and treatment facilities. If a biosecurity risk was identified during construction these facilities could potentially be utilised. Alterna...
	Conforming to industry guidelines
	Where possible best practice guidance would be adopted throughout all phases of the project life.
	Risk of INNS would be lowered through the above in conjunction with training – as discussed in section 5.
	Through the means of efficient resourcing and use of the Best Available Technology (BAT) specifically suited to perform the highly specialised level of work, the risk of biosecurity would be significantly lowered.

	Defining particularly vulnerable receiving environments
	Receiving environments: construction
	The receiving environment is that in which the construction activity takes place. As outlined in section 1.3.8, Swansea Bay is considered the primary receiving environment. However, it is appropriate to also take into account the transport movements b...
	Several rock transport barges per week would be moving between Swansea Bay/Norway and for Swansea Bay/Dean Quarry. The quarries are therefore also classified as ‘receiving environments’.
	Other areas outside the destination that require consideration during construction are the ports where the vessels are mobilised from, and returned to. These are currently understood to be Rotterdam and the UK.
	At present none of the receiving environments identified above are classified as being ‘particularly vulnerable’ because they have all experienced exposure to human activity, vehicle/vessel movements and anthropogenic impacts. The presence of INNS at ...
	Receiving environments: operation
	During operation, the Lagoon will become a venue for local, national and international sailing events, and therefore could become a receiving environment for INNS from a wide range of locations. As outlined in section 3.1.4 above, Swansea Bay has not ...
	Vulnerable receptors
	As identified in Chapter 9 of the ES (Fish) several species of commercially important species are present in the Swansea Bay, including sole, plaice and bass. The potential impacts of INNS already present in Swansea Bay (and through the possible intro...
	Chapter 9 also identifies several commercially important shellfish within Swansea Bay, including edible crab, spider crab, velvet swimming crab, whelk and lobster. A similar assessment procedure would be followed for these species in order to assess a...

	Awareness
	Awareness for personnel
	Awareness of INNS amongst all on the ground personnel as well as external contractors and service providers increases knowledge of INNS, thus helping to prevent potential transmission, and also increases the likelihood of detecting any infestations at...
	Contractors will be ultimately responsible for implementation of any risk reducing measures and training of personnel. However, this document is intended to provide a framework upon which any final Biosecurity Risk Assessment would be based.
	During operation, awareness raising of INNS to recreational users of the Lagoon would also be undertaken.
	INNS training and awareness is more likely to be effective when targeting specific INNS and associated pathways known to be potential issues for the project or operation currently being undertaken.
	Training
	Training would be developed for all relevant personnel with the same level of importance as potential impacts such as pollution.
	Targeting of key personnel will include:
	 Masters and crew trained in INNS management (biofueling/ballast)
	 Maintenance personnel
	 Environmental managers
	Key species would be highlighted and identified so site personnel and recreational users of the Lagoon are able to recognise them. This would be reinforced by on-site posters and a central information database on INNS already recorded within Swansea B...
	For non-visible INNS e.g. spores, fungi, the correct pathway prevention and transmission management would be highlighted to limit the risk of transmission.

	Monitoring and Reporting
	Monitoring requirements / protocol during construction and operation
	Monitoring protocols will be applied at Dean Quarry and Norway, in addition to Swansea Bay protocols. Protocols will also be applied at the ports where the vessels will be mobilised from, e.g. Rotterdam and somewhere yet to be determined in the UK.
	Monitoring of vessels / inspections with regarding to biofouling and keeping a biofouling log ballast water vessel inspection to ensure adherence to ballast water management requirements. Vessels are required to maintain a ballast water management pla...
	The proposed environmental warden would have a remit to monitor vessel movements and history of movement of recreational vessels prior to entering lagoon, whether for recreational, maintenance or dredging activities.
	Measures set out in the Adaptive Environmental Management Plan (AEMP)
	Section 6.4 of the Adaptive Environmental Management Plan (AEMP) sets out the monitoring planned for the initial colonisation of rock armour in the intertidal area by INNS. This will be carried out through a bi-annual walkover survey extending to low ...
	Section 6.5 of the AEMP sets out the monitoring planned for the operational stage of the Lagoon. This will be undertaken through the selection of a number of representative transects of the wall fixed as permanent monitoring sites at various locations...
	Once the walls are completed divers will be used to carry out a survey of the submerged sections of the lagoon wall. Underwater cameras will be deployed either stationary or from a RIB to record motile fauna at the foot of the lagoon wall.  The result...
	Mitigation and monitoring measures and bio-security
	The final Marine Biosecurity Risk Assessment and AEMP will detail the mitigation and monitoring that is required for the Project based upon the proposal in this document.
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