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Habitats Regulations Assessment 

1.0 Introduction   

1.0.0.1 Tidal Lagoon (Swansea Bay) plc ("TLSB") is proposing to construct and operate of a tidal 

powered offshore generating station with up to 16 turbines and with a nominal rated 

capacity of 240 MW (the "Project") on the seabed south of and connecting to Swansea 

Docks between the dredged channels of the Rivers Tawe and Neath.  

1.0.0.2 As the total installed electricity generating capacity of the Project will exceed 100 MW it 

is deemed to be a nationally significant infrastructure project ("NSIP") for the purposes 

of the Planning Act 2008 ("PA 2008").  Therefore, TLSB is submitting an application for 

development consent (the "Application") to the Secretary of State for Energy and 

Climate Change pursuant to section 37 of PA 2008 to construct and operate the Project. 

 

1.0.0.3 Under Article 6 of the Council Directive 92/43/EEC on the Conservation of natural 

habitats and of wild fauna and flora (the "Habitats Directive") an assessment is 

required where a plan or project may give rise to significant effects upon a Natura 2000 

site (otherwise referred to as a European site). The requirements of the Habitats 

Directive are transposed into UK law through the Conservation of Habitats and Species 

Regulations 2010 (the "Habitats Regulations "). 

1.0.0.4 The Infrastructure Planning (Applications: Prescribed Forms and Procedures) 

Regulations 2009 require applicants for NSIPs that may affect a Natura 2000 site to 

provide a report with the application showing the European site(s) that may be 

affected, together with sufficient information to enable the decision-maker to make an 

appropriate assessment of the effects of the proposed NSIP on the integrity of the 

European site, if required. 

1.0.0.5 Whilst the Project is not located within, nor is it adjacent to, any Natura 2000 site, the 

potential presence of mobile qualifying species from such sites within the application 

boundary and wider study area, such as fish, marine mammals and birds, and the 

possible effects from changes in coastal processes on nearby European sites, means 

that it is appropriate for the potential for effects on such sites to be considered. 

1.0.0.6 This report, the Report to Inform the Appropriate Assessment (the "HRA Report"), has 

been prepared in support of the application for the Project in order to provide the 

following:  

i. Stage 1: information to enable the Secretary of State for Energy and Climate 

Change (as the competent authority) to consider whether the Project has the 

potential to significantly affect European sites; and  

ii. Stage 2: where likely significant effects on a European site are identified or 

cannot be ruled out, information to enable the Secretary of State to consider 

whether those effects will adversely affect the integrity of any European site, 

having regard to the conservation objective(s) of any such site. 

 

1.0.0.7 Section 2 of this report describes the Habitats Regulations Assessment ("HRA") process 

and consultation that has been carried out on this Project. Section 3 provides an 
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overview of the Project and Section 4 describes the elements of the Project that have 

been screened in for further assessment. 

1.0.0.8 Section 5 describes the screening stage for the Project, including the initial and updated 

screening (presented as Appendices 1 and 2 respectively). Section 6 provides an 

overview of the baseline environment, in relation to the assessment of the effects of 

the Project and their features as set out subsequently in Sections 9 to 11. 

1.0.0.9 Section 7 discusses the main effects predicted to result from each phase of the Project 

on each of the baseline environments relevant to the assessment. Section 8 identifies 

the ‘worst case scenario’ used in the assessment of the impacts, which are described in 

Section 9 (potential effects on Burry Inlet Special Protection Area ("SPA")/Ramsar), 

Section 10 (potential effects on Special Areas of Conservation ("SAC") designated for 

migratory fish) and Section 11 (potential effects on SACs designated for marine 

mammals). Section 12 details the proposed mitigation and monitoring, and finally 

Section 13 contains the summary and conclusions. 

1.0.0.10 An Environmental Statement has been produced as part of the application for Project in 

accordance with the requirements of the Infrastructure Planning (Environmental Impact 

Assessment) Regulations 2009 (the "EIA Regulations") and the Marine Works 

(Environmental Impact Assessment) Regulations 2007 (the "Marine Regulations").  

These Regulations, together with the PA 2008, give effect to the European Council 

Directive 85/337/EEC (as amended by Council Directive 97/11/EC and Council Directive 

2003/35/EC of the European Parliament and Council).  The Environmental Statement 

should be read in conjunction with the HRA Report.  
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2.0 The Habitat Regulations Assessment process  

2.1 Procedure and Process 

2.1.0.1 Under Article 6 of the Habitats Directive an assessment is required where a plan or 

project may give rise to significant effects upon a Natura 2000 site.  European sites 

include SACs, designated under the Habitats Directive, and SPAs, designated under the 

Conservation of Wild Birds Directive (Council Directive 2009/147/EC (which codifies 

Directive 79/409/EEC)) for rare, vulnerable and regularly occurring migratory bird 

species and internationally important wetlands.  

2.1.0.2 The requirements of the Habitats Directive are transposed into UK law through the 

Habitats Regulations. In addition, it is a matter of UK Government policy (ODPM Circular 

06/2005) that sites designated under the 1971 Ramsar Convention for their 

internationally important wetlands ("Ramsar sites") are also considered in this process, 

along with potential SPAs ("pSPAs"), or (in England) candidate SACs ("cSACs"). 

2.1.0.3 Paragraph 3, Article 6 of the Habitats Directive states that:  

"Any plan or project not directly connected with or necessary to the management of the 

site but likely to have a significant effect thereon, either individually or in combination 

with other plans or projects, shall be subject to appropriate assessment of its 

implications for the site in view of the site’s conservation objectives.  In light of the 

conclusions of the assessment of the implications for the site and subject to paragraph 4 

(see below), the competent national authority shall agree to the plan or project only 

having ascertained that it would not adversely affect the integrity of the site concerned 

and, if appropriate, after having obtained the opinion of the general public". 

2.1.0.4 Paragraph 4, Article 6 of the Habitats Directive states that: 

"If, in spite of a negative assessment of the implications for the site and in the absence 

of alternative solutions, a plan or project must nevertheless be carried out for imperative 

reasons of overriding public interest, including those of social or economic nature, the 

Member State shall take all compensatory measures to ensure that the overall 

coherence of Natura 2000 is protected.  It shall inform the Commission of the 

compensatory measures adopted".  

2.1.0.5 Where the site concerned hosts a priority natural habitat type and/or priority species 

(i.e. those denoted with an asterisk on Annexes I and II of the Habitats Directive, 

respectively), the only considerations which may be raised are those relating to human 

health and/or public safety, to the beneficial consequences of primary importance for 

the environment or, further to an opinion from the Commission, to other imperative 

reasons of overriding public interest (Article 6.4). 

2.1.0.6 As the assessment requirements of the Habitats Directive have been applied since its 

inception, it has become generally accepted that the process comprises four stages 

(European Commission, 2002). 

2.1.0.7 Stage One: Screening – the process which identifies the potential for likely impacts 

upon a Natura 2000 site of a project or plan, either alone or in combination with other 

projects or plans, and considers whether these impacts are likely to be significant. 



 Tidal Lagoon Swansea Bay plc  

 

Tidal Lagoon Swansea Bay 

Habitat Regulations Assessment Report  Page 4 

 

2.1.0.8 Stage Two: Appropriate Assessment – the consideration of the impact on the integrity 

of the Natura 2000 site of the project or plan, either alone or in combination with other 

projects or plans, in respect of the site’s structure and function and its conservation 

objectives.  Additionally, where adverse impacts are identified, an assessment of the 

potential mitigation of those impacts is undertaken.  The assessment of the effect on 

integrity of the site is undertaken including the effect of such mitigation. 

2.1.0.9 Stage Three: Assessment of alternative solutions – the process which examines 

alternative ways of achieving the objectives of the project or plan that might avoid 

adverse impacts on the integrity of the Natura 2000 site. 

2.1.0.10 Stage Four: Assessment where no alternative solutions exist and where adverse 

impacts remain - following the identification of imperative reasons of overriding public 

interest ("IROPI"), if it is deemed that the project or plan should be allowed to proceed, 

compensatory measures are identified and their effectiveness ascertained. 
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Figure 2.1 Step by step approach to determining likely significant effect on a European site 

(taken from Planning Inspectorate Advice Note 10). 

2.1.0.11 The Planning Inspectorate Advice Note 10 (version 5, August 2013) describes how the 

process outlined above should be undertaken for NSIPs. At Stage 1 (Screening) in 

relation to each European site considered as part of the screening exercise, the 

applicant will need to conclude from baseline information and consultation responses 

received that either: 
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i. there are no likely significant effects on the European site(s), either alone or in 

combination with other plans or projects, therefore no further assessment is 

required, or 

ii. likely significant effects on the European site(s) exist, either alone or in 

combination with other plans or projects, therefore requiring an appropriate 

assessment by the competent authority. 

2.1.0.12 Figure 2.1, above, taken from the Planning Inspectorate Advice Note 10 (version 5) sets 

out the recommended steps in the process. 

2.1.0.13 A critical part of the HRA screening process is determining whether the proposals are 

likely to have a significant effect on European sites and, therefore, if they will require an 

Appropriate Assessment. Judgements relating to significance should be made in the 

context of the qualifying interests for which the site has been designated as having 

European importance and its conservation objectives. 

2.1.0.14 It is important to note that the burden of evidence is to show, on the basis of objective 

information, that the project or plan will have no significant effect on a European site.  

If the effect may be significant, or is not known, it would trigger the need for an 

Appropriate Assessment. 

2.1.0.15 This is based on European Court of Justice judicial authority (the Waddenzee ruling, 

2004) which states: 

“… any plan or project not directly connected with or necessary to the management of 

the site is to be subject to an appropriate assessment of its implications for the site in 

view of the site’s conservation objectives if it cannot be excluded, on the basis of 

objective information, that it will have a significant effect on that site, whether 

individually or in combination with other plans or projects” [and that a plan or project 

may only be authorised] “where no reasonable scientific doubt remains as to the 

absence of such effects”. 

2.1.0.16 The definition of a likely significant effect, in this case, is any effect that may be 

reasonably predicted as a consequence of a plan or project that may affect the 

conservation objectives of the features for which the site was designated, but excluding 

trivial or inconsequential effects. 

2.1.0.17 The undertaking of the appropriate assessment is the responsibility of the "competent 

authority", in this case the Secretary of State for Energy and Climate Change and the 

Marine Licensing Team ("MLT") of Natural Resources Wales ("NRW"). This HRA Report 

aims to provide the information required by the competent authorities to enable them 

to undertake an appropriate assessment of the project, if necessary, in accordance with 

Article 6(3) of the Habitats Directive. 

2.2 In-combination effects 

2.2.0.1 Regulation 61 of the Habitats Regulations requires the competent authority to make an 

appropriate assessment of any plan or project which is likely to have a significant effect 

on a European site, either alone or in-combination with other plans or projects. 
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2.2.0.2 The plans and projects to be assessed for the purposes of this HRA Report will include: 

i. approved, but as yet uncompleted, plans or projects; 

ii. applications which are under consideration; and 

iii. permitted on-going activities (for example navigational dredging). 

2.3 Consultation on the HRA 

2.3.0.1 A formal Scoping Report in respect of the Project was submitted to the Planning 

Inspectorate on 17 October 2012. This was the culmination of some 18 months of 

informal consultation with a wide range of statutory and non-statutory consultees 

(further details can be found in Chapter 2, EIA Process and Assessment of Significance, 

of the Environmental Statement). 

2.3.0.2 A preliminary HRA Screening Report was submitted as part of the Section 42 Preliminary 

Environmental Information Report (PEIR) consultations on the 29 July 2013 (a copy of 

the preliminary HRA Screening Report can be found at Appendix 1).  Following the 

receipt of comments on the initial HRA Screening Report an updated report has been 

prepared and this is presented in Appendix 2. 

2.3.0.3 Consultation has been carried out throughout the development of the Project and 

details are provided in the Consultation Report, produced as part of the application for 

the Development Consent Order ("DCO"). 

2.3.0.4 Table 2.1 lists the stakeholder consultation carried out to date in relation to the HRA. 

Table 2.1  Stakeholder Consultation in relation to the HRA 

Consultee Consultation Comment TLSB response 

Countryside 

Council for 

Wales (now 

NRW) 

Scoping 

Opinion 

response 

Need further information on 

coastal processes before can 

screen out Carmarthen Bay and 

Estuaries SAC and Burry Inlet SPA.  

 

 

 

 

 

 

 

 

 

 

 

 

Particularly concerned that water 

impoundment within the Lagoon 

may increase the area of influence 

of a saline wedge under any fresh 

groundwater in the area, which 

may lead to saline intrusion 

towards the Crymlyn Bog SAC.  

Carmarthen Bay and 

Estuaries SAC and Burry 

Inlet SPA were screened in 

for further assessment. High 

level coastal modelling 

carried out for the scoping 

stage was followed by 

detailed coastal modelling in 

order to assess the potential 

impacts on these designated 

sites. More details can be 

found in Appendix 2 

Updated Screening Report 

of the HRA Report, and in 

Chapter 6 of the ES. 
 

Crymlyn Bog SAC was 

screened in for further 

assessment. Groundwater 

conceptual modelling has 

been undertaken to assess 

this potential impact, which 

led to it being screened out 

at the secondary screening 
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Consultee Consultation Comment TLSB response 

stage, see Appendix 2 

Updated Screening Report 

of the HRA Report. 

Marine 

Consents 

Unit (MCU) 

Welsh 

Government 

(now NRW 

MLT) 

Scoping 

Opinion 

response 

Crymlyn Bog SAC and Ramsar, 

which lies inland c. 1km at nearest 

point to indicative east seawall and 

may potentially be impacted by the 

impounded water in the Lagoon 

increasing the area of influence of 

a saline wedge under any fresh 

groundwater in the area, which 

may lead to saline intrusion 

towards Crymlyn Bog.  

 

A clear zone of influence should be 

identified, including change in 

sediment processes, potential 

impacts to migratory fish species 

and the potential to impact Natura 

2000 sites further afield. 

 

The potential for sediment 

processes within the Severn 

Estuary SAC should be considered. 

 

 

 

 

Further information on the high 

level coastal processes modelling 

report is needed before we can 

consider the proposal to screen the 

Carmarthen Bay and Estuaries SAC 

/ SPA and Burry Inlet 

SPA / Ramsar sites out of the HRA 

for this project. 

See above response. 

 

 

 

 

 

 

 

 

 

 

Further details can be found 

in Section 6.2 of the HRA 

Report. 

 

 

 

 

This potential impact has 

been screened out at the 

secondary screening stage, 

see Appendix 2 Updated 

Screening Report of the HRA 

Report 

 

See above response for 

CCW. 

Environment 

Agency (now 

NRW) 

Scoping 

Opinion 

response 

Include changes to sediment in 

Severn Estuary in screening table 

as a potential effect on migratory 

fish. 

The potential effects on 

migratory fish are assessed 

in Appendix 2 Updated 

Screening Report and 

Section 10 of this HRA 

Report. 

Bridgend 

County 

Borough 

Council 

PEIR 

Consultation 

It is imperative that Kenfig SAC is 

not impacted upon by this 

development. Consultation with 

NRW should be sought. A 

monitoring plan should be put in 

place to identify any unforeseen 

impact on the features of the SAC 

with mitigation and compensation 

plans in place. 

The potential effects on 

Kenfig SAC are assessed in 

Appendix 2 Updated 

Screening Report of the HRA 

Report 

NRW HRA 

Screening 

Report 

NRW expect the applicant to revisit 

the screening assessment if any 

information comes to light during 

The iterative nature of HRA 

has ensured that the 

screening process has been 
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Consultee Consultation Comment TLSB response 

the EIA that indicates sites or 

features that have been screened 

out of the appropriate assessment 

phase of the HRA are likely to be 

significantly affected by the 

project. 

 

The potential likely significant 

effects ("LSE") on the Grey Seal 

features of the Pembrokeshire 

Marine SAC and Cardigan Bay SAC 

needs to be assessed, as recent 

JNCC guidance shows that the 

relevant management unit for Grey 

Seals covers the whole of Wales 

and South and West England. TLSB 

should also consult Natural 

England about the necessity of 

including the Lundy SAC seal 

features in the screening 

assessment. 

 

The potential for LSE will also need 

to be assessed for the lamprey and 

shad features of the 

Pembrokeshire Marine SAC and 

also for Cleddau Rivers SAC (as the 

spawning ground for 

Pembrokeshire Marine SAC 

lamprey and shad). 

 

The Carmarthen Bay SPA was 

screened out of the assessment of 

LSE, NRW are in agreement with 

this screening assessment. 

 

The source of armour stone for the 

walls of the Lagoon could result in 

impacts on other European sites 

beyond those immediately 

considered and that these impacts 

will need to be assessed when the 

source(s) of stone is (are) 

identified. 

 

Underwater noise has the potential 

to impact on Annex II mammal 

species (e.g. Grey Seals) as well as 

on migratory fish. 

 

 

 

 

 

re-visited where appropriate 

as detailed in Appendix 2 

Updated Screening Report 

of the HRA Report. 

 

 

 

Assessment of effects on the 

Grey seal features of the 

Pembrokeshire Marine SAC, 

Cardigan Bay SAC and Lundy 

SAC are detailed in Appendix 

2 Updated Screening Report 

and Section 11 of this HRA 

Report. 

 

 

 

 

 

 

 

This potential impact has 

been screened out at the 

secondary screening stage, 

see Appendix 2 Updated 

Screening Report of the HRA 

Report. 

 

 

 

Noted. 

 

 

 

 

The source of stone for the 

rock armour is Dean Quarry, 

Cornwall.  This quarry has a 

current operational licence. 

Further details are given in 

Chapter 4 of the ES. 

 

 

 

Assessment of effects on the 

Grey seal features of the 

Pembrokeshire Marine SAC, 

Cardigan Bay SAC and Lundy 

SAC are detailed in Appendix 

2 Updated Screening Report 

and Section 11 of this HRA 

Report. 
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Consultee Consultation Comment TLSB response 

The assessment needs to include 

changes to sediment type and 

therefore feeding habitat in areas 

of Swansea Bay that may be 

important for birds from the Burry 

Inlet SPA. 

 

The collision risk posed by the 

turbines for Grey Seals as well as 

migratory fish species should be 

assessed. 

 

 

 

Crymlyn Bog SAC: potential 

construction impacts on air quality 

i.e. dust vehicle movements should 

be taken forward to the 

Appropriate Assessment Stage  

 

Burry Inlet SPA: potential for LSE 

upon oystercatchers associated 

with this site need to be fully 

assessed once results of fine scale 

coastal processes modelling are 

available. 

 

A number of other plans/projects 

should be considered: 

Underground Coal Gasification in 

the Loughor Estuary; Burbo Bank 

extension and Rhiannon offshore 

windfarms.   

The results of the detailed 

coastal process modelling 

have been used to assess 

this potential impact in 

Section 9 of this HRA Report  

 

 

Grey seals have been 

included in the assessment 

in Appendix 2 Updated 

Screening Report and 

Section 11 of this HRA 

Report 

 

This potential impact has 

been screened out at the 

secondary screening stage 

see Appendix 2 Updated 

Screening Report. 

 

The results of the detailed 

coastal modelling have been 

used to assess this potential 

impact in Section 9 of this 

HRA Report 

 

 

These are considered in 

Section 7 of this HRA Report 

NRW MLT  As the project will also require a 

Marine Licence for the works that 

have a potential to impact 

European sites there is also a 

requirement for the NRW MLT 

(acting on behalf of the licensing 

authority) to determine whether a 

plan or project will have a 

significant effect on a European 

site and if required, undertake an 

appropriate assessment of the plan 

or project. 

The HRA Report will be 

issued to NRW MLT  
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3.0 The Project and site setting 

3.1 Introduction 

3.1.0.1 TLSB is proposing to construct and operate a tidal energy lagoon, located in Swansea 

Bay, South Wales (Figure 3.1). The Project 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 nominal 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); c.70% of Swansea Bay’s annual domestic electricity use (Swansea, 

Neath & Port Talbot, 173k households); or c.9% of Wales’ annual domestic electricity 

use (based on 1,369k households). 

 

Figure 3.1 Location of the Project 

3.1.0.2 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 Lagoon 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.  

3.2 Consenting process 

3.2.0.1 As the Project is an offshore electricity generating station of more than 100MW, it is a 

NSIP under the PA 2008. Construction of such a project requires that a DCO is first 
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granted by the Secretary of State for Energy and Climate Change via an application to 

the Planning Inspectorate under PA 2008.  

3.2.0.2 The DCO for the Project will embrace a number of separate consents formerly required 

for a project of this type. Section 33 of the PA 2008 dispenses with the need for 

separate planning permission or deemed planning permission under the Town and 

Country Planning Act 1990 ("TCPA 1990") and consents under Section 36 of the 

Electricity Act 1989. Any permissions required under TCPA 1990 will be sought after the 

grant of DCO consent, as these elements will not be integral to the construction or 

operation of the elements of the Project as defined by the DCO.  

3.2.0.3 The DCO will authorise construction and operation of the generating station itself, and 

its component parts. These include both offshore and onshore elements of the project, 

including the integral electrical grid connection works and recreational amenities which 

form an integral part of the seawalls and/or the onshore operation and maintenance 

facilities.   

3.2.0.4 As the Project lies within Welsh waters, an application for a Marine Licence ("ML") will 

be made to the MLT within NRW. The process for granting a ML is provided for in the 

Marine and Coastal Access Act 2009 ("MCAA 2009"), which gives the appropriate 

licensing authority (NRW in this case) powers to grant or not grant a ML to an applicant 

who wishes to carry out licensable activities in territorial waters.  

3.2.0.5 An application for a ML under the MCAA 2009 will be submitted and considered 

concurrently with the application for development consent. The requirement for a ML is 

broadly the result of works taking place in the offshore environment that affect the 

seabed or the movement of materials related to it. In this sense, elements of the 

offshore Project that are subject to the DCO application are also subject to a separate 

ML application.  

3.3 Overview of the Project 

3.3.0.1 The Project is situated at Swansea Port, approximately 2.2 km southeast of Swansea 

City Centre. The Project 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. 

3.3.0.2 The onshore development area (Figure 3.2) 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.  

3.3.0.3 Figure 3.2 provides an indication of the Project and the wider extent to the mouth of 

the River Neath related to the national grid connection at Baglan.  



 Tidal Lagoon Swansea Bay plc  

 

Tidal Lagoon Swansea Bay 

Habitat Regulations Assessment Report  Page 13 

 

 

Figure 3.2: The Project  

3.3.0.4 The following provides an overview of the Project, including its construction and 

operation.  Certain elements are defined as parameters to permit appropriate levels of 

flexibility for future design development including consideration of options (turbines, 

construction methods and micro-siting) as well as construction phase planning. These 

options are discussed throughout the Environmental Statement produced for the 

Project and, the likely worst case option is described and assessed within this report. 

3.3.0.5 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 Lagoon 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.  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 11.5km
2
 of the seabed, 

foreshore and intertidal area of Swansea Bay.   

3.3.0.6 It is currently anticipated that the Lagoon seawalls will have a sediment core held in 

place by a casing of sediment-filled geotextile tubes, known as Geotubes®.  
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3.3.0.7 The Geotubes® will be hydraulically filled by a purpose modified vessel with sediments 

provided by a Cutter Suction Dredger ("CSD") from capital dredging taking place within 

the Lagoon footprint (as described in Chapter 4, of the ES). Once two rows of 

Geotubes® have been laid, the void between them will be filled with sand and gravel.  

Subsequent layers of Geotubes® will be added to build up the seawall to the required 

height, with the void between filled with dredged sediment. It is expected that a 150 m 

length of seawall would take approximately 30.5 hours to complete. Following on 

behind the installation of the Geotubes® will be the stone and rock placing operations. 

The gap between the two operations will be kept to a minimum to ensure unprotected 

sections of the seawall are minimised. The Geotubes® will be covered with a geotextile 

to protect them from damage during stone placing, which will then be covered by a 

small sized rock under layer, with a larger sized rock protection layer placed on the 

seaward side of the seawall; the depth of rock will be dependent on location (Figure 

3.3). Rock armour will be brought in by sea. The top of the seawall will have an access 

road which will be used for operation and maintenance of the lagoon as well as for 

visitors.  

 

Figure 3.3  Example cross section through lagoon seawall 

3.3.0.8 An alternative design of the seawall could be used that does not incorporate Geotubes® 

and is a conventional construction of a sea structure, an illustration of what this would 

look like is shown below in Figure 3.4. The seawall would still have a sediment core 

which would be held in position by large piles of gravel dredged from within the Lagoon 

or quarry run material. The quarry run material would be what was left over after the 

blasting for the rock armour. The footprint and angle of the slopes would remain largely 

unchanged from the design incorporating Geotubes®.  

 

Figure 3.4 Section of the Lagoon seawall using conventional construction 

3.3.0.9 The hydro (water) turbines (between 13 and 16), located within the turbine and sluice 

gate housing, will be bi-directional, able to generate power with flows of water in both 

directions (i.e. on both incoming and outgoing tides).  The turbines, which will be up to 
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7m in diameter, will be permanently underwater (Figure 3.5).  There will also be 

between 6 and 10 sluice gates – these are large gates which will be underwater and 

able to let seawater in and out of the Lagoon without going through the turbines, as 

required.  

 

Figure 3.5: Cross-section of turbine housing structure 

3.3.0.10 To generate electricity, as the sea starts to rise (flood tide) from low tide level, water is 

prevented from entering the Lagoon for an average of 2.5 hours, and this creates a 

difference in water levels known as ‘head’. Once sufficient head has been reached, the 

water is allowed to flow into the Lagoon through the turbines, turning the runner (like a 

propeller) and generating electricity. This process is repeated on the ebb tide, where 

the water is prevented from leaving the Lagoon until there is sufficient head to start the 

process again (Figure 3.6).  

 

 

 

 

Figure 3.6: Illustration of water flow between the sea and the lagoon 

3.3.0.11 Towards the end of the ebb, or flood tide, the sluice gates will be opened. This is to 

empty or fill the Lagoon as quickly as possible before low or high tide level. By doing 

this, it ensures that the Lagoon water level is as close to the outside sea level as 

possible, before the tide starts to rise or fall again. This is to maximise electricity 

generation and to keep the intertidal area as close as possible to that occurring 

naturally outside the Lagoon. An option to pump the seawater at the end of the tide is 

also being looked at to further equalise seawater levels. 

3.3.0.12 This generation sequence will happen on both the flood and ebb tides, four times a day 

in total. Figure 3.7 illustrates this generating cycle. 
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Figure 3.7: Indicative 48-hour operating cycle for the lagoon 

3.3.0.13 The electricity generated from the Lagoon will be transported to the nearest National 

Grid substation at Baglan by underground cables. The cable landfall is located at the 

Western Landfall and runs eastwards along the coastline before either running 

alongside the A483 Fabian Way or through the Crymlyn Burrows Site of Scientific 

Interest (SSSI).  The route then turns south east, crossing the River Neath either by 

directional drill or within existing ducts, before continuing across Baglan Burrows to 

connect with the nearest National Grid substation at Baglan.  

3.3.0.14 At the end of the lifetime of the project (120 years) there are two potential options: 

i. replace, upgrade and extend life of power generating station; and 

ii. remove turbines and sluice gates and continue leisure use of the impounded area. 

3.4 Construction timetable 

3.4.0.1 For the purposes of description, the construction period is split into four main phases 

(more detail can be found in Chapter 4 of the ES - Project Description): 

Phase 1: Mobilisation, western seawall and start of eastern seawall 

i. Permanent seawall – western arm; 

ii. Permanent seawall – eastern arm; 

iii. Temporary cofferdam around the construction area for the turbine/sluice gate 

housing structure. 

Phase 2: Turbine and sluice gate housing structure construction, continue eastern 

seawall 

I. Construction of the turbine and sluice gate housing structure;  

II. Installation of the turbines and sluice gates; 

III. Permanent seawall – eastern arm 
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Phase 3: Lagoon closure and commissioning 

i. Removal of temporary cofferdam around the turbine/sluice gate housing structure; 

ii. Permanent seawall – eastern arm (Closure); 

iii. Wet commissioning of the turbines and sluice gates. 

Phase 4: Finishings 

I. Finishings 

II. Construction of public realm and buildings 

3.4.0.2 Construction will start following the DCO coming into effect and securing other relevant 

licences and consents required for the Project. It is anticipated that this will be in 

2015. In general, dredging will take place in the period from April to October, such that 

there is less potential chance of delay as a result of bad weather. As such, it is intended 

that the seawalls will be constructed during the summers of 2015, 2016 and 2017, and 

the closure of the eastern arm of the Lagoon seawall will take place in early 2018. The 

temporary offshore cofferdam for the turbine and sluice gate housing structure will be 

installed in 2015, with the construction of the turbine and sluice gate housing structure 

programmed for between Spring 2016 and Autumn 2017. 

3.4.0.3 Following commencement of generation, the supporting infrastructure elements of the 

Project will be completed during 2018 - 2019. 

3.4.0.4 The working hours for construction of the Project will vary through the construction 

phases, but will generally be 24 hours a day, 7 days a week for the offshore works and 

any operations supporting the offshore works. This includes all of the seawall 

construction and supply of rock and concrete. This is due to the need to work around 

the tides and weather conditions for the marine work and also due to programme 

constraints in respect of the turbine and sluice gate housing structure. 
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4.0 Elements of the Project screened in for further 

assessment 

4.1 Project elements 

4.1.0.1 The potential impacts on European sites from every aspect of the construction and 

operation of the Project need to be assessed.  These are taken from Chapter 4 of the ES 

and are outlined in Table 4.1, below. 

Table 4.1  Elements of the Project screened in for further assessment 

Element  Potential impact on European sites / features 

and justification 

Screened in (����) or 

out (x) of further 

assessment  

Construction 

dredging 

Changes in sediment deposition and erosion 

(coastal processes), disturbance and re-

deposition of contaminated sediments, 

disturbance to overwintering birds, migratory 

fish and grey seals 

    

    

����    

 

Lagoon seawalls 

(including rock 

armour and works 

to navigation 

channels
1
) 

Changes in sediment deposition and erosion 

(coastal processes) during construction, 

operation and decommissioning, disturbance 

and re-deposition of contaminated sediments, 

disturbance to overwintering birds, migratory 

fish and grey seals during construction 

 

 

���� 

Maintenance 

dredging of 

Lagoon
2
 

Changes in sediment deposition and erosion 

(coastal processes), disturbance and re-

deposition of contaminated sediments, 

disturbance to overwintering birds, migratory 

fish and grey seals 

 

 

���� 

Turbines The turbines will be installed within the dry 

cofferdam, therefore there will be no physical 

disturbance to grey seals or migratory fish 

during construction. Potential mortality of 

migratory fish and grey seals due to collision 

with turbine structures during operation  

 

���� 

Sluice gates  The sluice gates will be installed within the dry 

cofferdam, therefore there will be no physical 

disturbance to grey seals or migratory fish 

during construction. The impacts during 

operation are evaluated in the context of their 

operation with the turbines 

���� 

                                                           
1
 Re-alignment to the entrance to Neath channel will be undertaken during Lagoon seawall construction. 

2
 Dredging of the Swansea, Neath and Port Talbot channels already occurs as part of a routine navigation 

maintenance programme. 
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Element  Potential impact on European sites / features 

and justification 

Screened in (����) or 

out (x) of further 

assessment  

Scour protection  The scour protection will be installed within 

the dry cofferdam, therefore there will be no 

physical disturbance to grey seals or migratory 

fish during construction. The impacts during 

operation are evaluated in the context of their 

operation with the turbine and sluice gates 

    

    

���� 

Western Landfall 

building 

No impacts identified due to lack of impact 

pathway with any European site 

X 

Eastern Landfall 

viewing platform 

No impacts identified due to lack of impact 

pathway with any European site 

X 

Offshore building No impacts identified due to lack of impact 

pathway with any European site 

X 

Visitor parking No impacts identified due to lack of impact 

pathway with any European site 

X 

Slipways and water 

access 

No impacts identified due to lack of impact 

pathway with any European site 

X 

Water quality 

enhancement 

No adverse impacts identified on any 

European site 

X 

Mariculture  No impacts identified due to lack of impact 

pathway with any European site 

X 

Pedestrian and 

cycle access and 

routes 

No impacts identified due to lack of impact 

pathway with any European site 

X 

Access works No impacts identified due to lack of impact 

pathway with any European site 

X 

Grid connection 

route 

No impacts identified due to lack of impact 

pathway with any European site 

X 

Public realm works No impacts identified due to lack of impact 

pathway with any European site 

X 

Construction 

Support sites 

No impacts identified due to lack of impact 

pathway with any European site 

X 

Stockpile area No impacts identified due to lack of impact 

pathway with any European site 

X 

Coastal landscaping 

works 

No impacts identified due to lack of impact 

pathway with any European site 

X 

4.2 Potential impacts of Project elements 

4.2.0.1 The preliminary HRA Screening Report (Appendix 1) identified the main activities of the 

Project that have the potential to affect the features of the European sites for the 

construction, operation, and decommissioning phases. Consultation with NRW revealed 

further sites and features that required consideration. 

4.2.0.2 Further information regarding the Screening stages of the Project can be found in the 

following sections.  
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5.0 Screening stage for the Project 

5.1 Introduction 

5.1.0.1 As described in Planning Inspectorate Advice note 10 (version 5), the initial stage of the 

Habitats Regulations process is to determine whether the plan or project ‘alone or in-

combination with other plans or projects’ is likely to have a significant effect on 

European site(s), a process known as screening (Stage 1).  

5.1.0.2 The Planning Inspectorate Advice Note 10 states that "the general approach taken to 

HRA throughout preparation of the Development Consent Order (DCO) application 

should be iterative to ensure that a robust assessment of the likely significant effects is 

carried out. As the likely outcomes of the HRA process emerge, consultation on 

significant impacts should evolve throughout the pre-application stage." As results of 

further surveys and modelling have become available, and in response to comments 

from the Statutory Nature Conservation Bodies (SNCB), the potential impacts of the 

Project on European sites and features have been re-assessed to ensure a robust 

assessment is undertaken.  

5.1.0.3 The screening exercise for the Project has been undertaken in the light of site-specific 

surveys, modelling, formal and informal consultation with the SNCBs, and discussions 

with the Planning Inspectorate.  

5.2 Selection of European Sites during scoping 

5.2.0.1 An initial selection of European sites for screening was undertaken as part of the 

scoping process
3
, which used the results of initial high level coastal process modelling to 

identify potential impact pathways with European sites along the South Wales coast. 

The high level modelling suggested that the Project would cause some changes to 

localised wave and current movement and this in turn may affect localised sediment 

deposition and accretion. As might be expected, the Lagoon in Swansea Bay was shown 

to have a direct influence on local tidal circulations and waves arriving at the nearby 

coast. Whilst these local changes were considered likely to modify sediment 

movements within the Bay, there appeared to be less change likely outside of the Bay 

and no major far-field effects. The high-level modelling also suggested no far-field 

effects in the tidal regime across the wider area (neither downstream in the Bristol 

Channel nor upstream in the Severn Estuary).  

5.2.0.2 For mobile species, such as fish, marine mammals and birds, the study area was 

extended and defined by the potential impact pathways on these receptors. This 

included migratory fish passing up the Bristol Channel associated with the Severn 

Estuary SAC, River Wye SAC and the River Usk SAC upstream, and birds using habitat 

that is functionally linked to the Burry Inlet SPA, Ramsar. 

5.2.0.3 A key issue arising from consultation with CCW (now NRW) on those sites selected 

during scoping was the proposal to screen out Burry Inlet SPA, Ramsar and Carmarthen 

                                                           
3
http://infrastructure.planningportal.gov.uk/wp-content/ipc/uploads/projects/EN010049/1.%20Pre-

Submission/EIA/Scoping/Scoping%20Request/EN010049_Tidal%20Power%20Swansea%20Bay%20Scoping%20Document%20Final%20redu

ced%20size.pdf 
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Bay and Estuaries SAC from the proposed HRA process without further detailed 

information regarding coastal processes. 

5.2.0.4 In addition, CCW requested that the potential effects of a saline intrusion on habitats of 

Crymlyn Bog, due to impoundment of water in the Lagoon, should also be considered. 

Crymlyn Bog SAC is the only terrestrial SAC considered within the HRA, as TLSB do not 

consider that any other terrestrial Natura 2000 site could be either directly or indirectly 

affected by the construction of the Project. 

5.2.0.5 The MCU (now MLT) also requested the inclusion of Crymlyn Bog SAC in the HRA 

Screening, along with the potential effects of changes in coastal processes on the 

habitats of the Severn Estuary SAC. 

5.2.0.6 In response to these comments, all the above sites above were included in the initial 

HRA Screening Report produced in July 2013 (Appendix 1).  

5.3 HRA Screening Report 

5.3.0.1 Screening is a relatively coarse filter to identify those sites and features for which likely 

significant effects cannot be ruled out. It is an on-going process which reflects the data 

available at the time of the assessment.  

5.3.0.2 As outlined in Section 2.4, a preliminary HRA Screening Report was provided to the 

Planning Inspectorate, NRW and the MCU in July 2013 (See Appendix 1).  At this stage 

the final results of the detailed coastal process modelling, fish surveys, groundwater 

modelling, ornithology surveys, water quality assessment and marine mammal 

assessment were not available, although preliminary assessment was provided in the 

Preliminary Environmental Information Report (PEIR).   

5.3.0.3 A formal response to the initial HRA Screening Report was received from NRW in 

September 2013 which requested the inclusion of the following further features and 

sites: 

i. Pembrokeshire Marine SAC (grey seal, allis shad, twaite shad, sea lamprey and 

river lamprey features); 

ii. Cardigan Bay SAC (grey seal); 

iii. Cleddau Rivers SAC (spawning ground for Pembrokeshire Marine SAC lamprey 

and shad); and 

iv. recommend contacting Natural England with respect to inclusion of Lundy Island 

SAC (grey seal). 

5.3.0.4 NRW were also in agreement with the decision to screen out Carmarthen Bay SPA of 

further assessment as there are no potential impacts on this site from the Project
4
.  

5.3.0.5 None of the consultees provided specific comments relating to the decision to scope 

out of the screening assessment Dunraven Bay SAC and the Limestone Coast of South 

West Wales SAC, on the basis of a lack of impact pathways between the Project and 

these sites. It has therefore been assumed that the consultees have accepted this 

                                                           
4
 NRW letter dated 19 September 2013, Annex 1 comments point 4. 
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conclusion.  Notwithstanding this, a screening matrix has been prepared for these sites 

in line with the Planning Inspectorate Advice Note 10 (version 5, August 2013). 

5.3.0.6 Consultation with the MLT regarding the scope of the EIA resulted in agreement that 

the impacts on the populations of harbour porpoise, a European Protected Species, 

should also be taken into consideration in the EIA. A detailed assessment of the 

potential impacts on this species has been undertaken within Chapter 10 Marine 

Mammals and Turtles of the ES.  However, as the UK has not identified any SACs with 

harbour porpoise as a qualifying feature, a detailed assessment of the potential effects 

on harbour porpoise has not been included within the HRA.  

5.4 Updated screening of sites and features 

5.4.0.1 As outlined previously, the preliminary HRA Screening Report produced in July 2013 was 

undertaken when the final results of all the surveys and modelling that inform the 

detailed assessment of effects on ecological receptors were not available.  In addition, 

comments received from the SNCBs on the preliminary HRA Screening Report raised a 

number of additional sites and features for consideration in the HRA process. 

5.4.0.2 As a result of this, in order to ensure an iterative and robust assessment, the results of 

the coastal process modelling, the bird surveys and the groundwater modelling were 

used to undertake a more informed screening of the effects on European sites of 

concern. In addition, this process included screening of all the additional sites and 

features as requested by the SNCBs. The results of this updated screening can be found 

in Appendix 2, and have been used to inform this Appropriate Assessment. 

5.5 Sites considered in the HRA process 

5.5.0.1 The list of all the European sites and features considered in the HRA process are set out 

in Table 5.1. The locations of the sites relative to the Project are illustrated on Figure 1 

(situated at the end of this Report). Screening Matrices in relation to the sites and all 

their features can be found in Appendix 3. 

Table 5.1  European sites and features considered in the HRA process 

Site Designation Feature 

Burry Inlet SPA, Ramsar Overwintering waterfowl assemblage and 

individually qualifying species 

Cardigan Bay  SAC Sandbanks, reefs, sea caves, sea lamprey, 

river lamprey, bottlenose dolphin, grey seal 

Carmarthen Bay  SPA Common scoter 

Carmarthen Bay and 

Estuaries 

SAC Estuarine habitats, migratory fish and otter 

Cleddau Rivers  SAC Water courses of plain to montane levels, 

bogs, alluvial forests, sea lamprey, river 

lamprey, brook lamprey, bullhead, otter 

Crymlyn Bog SAC, Ramsar Mires, bogs, fens, alluvial woodlands, Slender 

cotton-grass 

Dunraven SAC Shore Dock 

Kenfig SAC Dune habitats, Petalwort, Fen orchid, 

saltmarsh, oligo-mesotrophic waters 



 Tidal Lagoon Swansea Bay plc  

 

Tidal Lagoon Swansea Bay 

Habitat Regulations Assessment Report  Page 23 

 

Site Designation Feature 

Limestone Coast of 

South West Wales  

SAC Vegetated sea cliffs (the remaining features 

are confined to Pembrokeshire) 

Lundy Island SAC Sandbanks, reefs, sea caves, grey seal 

Pembrokeshire 

Marine 

SAC Estuarine habitats, reefs, sea caves, grey seal , 

migratory fish, otter 

River Twyi SAC Migratory fish, otter 

River Usk SAC Water courses of plain to montane levels, 

mires and bogs, white-clawed crayfish, 

migratory fish, bullhead, otter 

River Wye SAC Water courses of plain to montane levels, 

mires and bogs, white-clawed crayfish, 

migratory fish, bullhead, otter 

Severn Estuary SAC, SPA, 

Ramsar 

Estuarine habitats, overwintering waterfowl 

assemblage and individually qualifying 

species, sea lamprey, river lamprey, twaite 

shad 

5.5.0.2 Those sites and features screened in as a result of the preliminary HRA Screening are 

included in Table 5.2. More information on this stage is provided in Appendix 1 HRA 

Screening Report.  

Table 5.2  European sites and features screened into the HRA  

Site Designation Feature 

Burry Inlet SPA, Ramsar Overwintering waterfowl assemblage and 

individually qualifying bird species 

Cardigan Bay  SAC Grey seal, bottlenose dolphin 

Carmarthen Bay and 

Estuaries 

SAC Estuarine habitats and migratory fish 

Cleddau Rivers SAC Migratory fish 

Crymlyn Bog SAC, Ramsar Mires, bogs, fens, alluvial woodlands, Slender 

cotton-grass 

Kenfig SAC Dune habitats, Petalwort, Fen Orchid 

Lundy Island SAC Grey seal 

Pembrokeshire 

Marine 

SAC Grey seal , migratory fish 

River Twyi SAC Migratory fish 

River Usk SAC Migratory fish 

River Wye SAC Migratory fish 

Severn Estuary SAC, SPA, 

Ramsar 

Estuarine habitats, overwintering waterfowl 

assemblage and migratory fish 

5.5.0.3 Those sites and features subsequently taken forward into the Appropriate Assessment 

stage as a result of updated screening are included in Table 5.3, below. More 

information on this stage is provided in Appendix 2 Updated Screening Report.  
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Table 5.3  European sites and features taken forward to Appropriate Assessment 

Site Designation Feature 

Burry Inlet SPA/Ramsar Shelduck, oystercatcher, dunlin, curlew, 

redshank and teal 

Cardigan Bay  SAC Grey seal 

Lundy Island SAC Grey seal 

Pembrokeshire 

Marine 

SAC Grey seal  

River Usk SAC Allis shad, twaite shad, Atlantic salmon, sea 

lamprey 

River Wye SAC Allis shad, twaite shad, Atlantic salmon, sea 

lamprey 

Severn Estuary SAC/Ramsar Twaite shad, sea lamprey, assemblage of 

migratory fish 

5.5.0.4 The detailed assessment of potential impacts on these sites and features is found in 

Sections 9 to 11 of this report.  Integrity Matrices, which summarise the information 

required for the Appropriate Assessment can be found in Appendix 4.  
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6.0 Overview of baseline environment 

6.1 Introduction 

6.1.0.1 This section provides an overview of the baseline environment relevant to the 

assessment of the effects of the Project on the European sites and their features set out 

subsequently in Sections 9 to 11. This information is provided in order to present the 

basis for assessment as required in Stage 2 Appropriate Assessment of the Planning 

Inspectorate Advice Note 10 (Version 5). It comprises the baseline description not only 

of the qualifying features of the European sites but also of the physical coastal 

characteristics (tides, sediment processes, etc.) upon which they depend. 

6.1.0.2 More detailed baseline information relevant to the assessment is provided within the 

following ES Volume 1 chapters: Coastal Processes, Sediment Transport and 

Contamination (Chapter 6); Intertidal and Subtidal Benthic Ecology (Chapter 8); Fish, 

including Recreational and Commercial Fisheries (Chapter 9); Marine Mammals and 

Turtles; and (Chapter 10) and Coastal Birds (Chapter 11). 

6.2 The study area 

6.2.0.1 The study area for the assessment was defined as the potential zone of influence 

around the Project, which encompasses Swansea Bay and the majority of the coastline 

of South Wales, from the Severn Estuary to Pembrokeshire. For mobile species such as 

fish, birds and grey seals, the study area was defined by the potential impact pathways 

on these receptors, as defined in Table 6.1. 

Table 6.1  Study area for mobile receptor groups and coastal processes 

Receptor Study Area 

Estuarine and 

dune habitats 

The study area for assessment was established from initial high-

level modelling of various lagoon options (ABPMer, 2012). This 

initial modelling provided a conservative assessment of how the 

effect of a full impoundment may displace the incoming and 

outgoing tide and interfere with the characteristic tidal 

resonance behaviour of the Bristol Channel and the Severn 

Estuary. The near-field zone of the study area is Swansea Bay, 

approximately 12km wide (from Mumbles Head to Port Talbot) 

with an area of 50km
2
. The far-field zone extends from Worm’s 

Head to Nash Point and offshore to Scarweather Sands (within 

the Bristol Channel). Modelling has extended further west to 

Lundy Island and east into the Severn Estuary so that boundary 

conditions for waves, tides and sediment transport could be 

properly defined.   

Fish The study area was defined as the near-field and far-field zone 

(as above), and for migratory fish extended from Swansea Bay 

eastwards to include the designated SACs of the Severn Estuary 

and the Rivers Wye and Usk, and westwards to include 

Carmarthen Bay SAC, the Cleddau Rivers SAC and the coast of 

west Pembrokeshire (Pembrokeshire Marine SAC). The 

geographical scope of the study area has been defined taking 

into account the mobility of the fish species present in the area 

and the potential impact pathways from the Project. 
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Receptor Study Area 

Ornithology The study area for birds was defined as the near-field zone 

(Swansea Bay) extending towards the Burry Inlet SPA/Ramsar. 

The potential effects on Carmarthen Bay SPA were also 

considered. 

Marine mammals The study area was defined as the near-field and far-field zones, 

extending out to the north Devon and south Wales coastlines, 

the Bristol Channel and the Irish and Celtic Seas (see Figure 10.1 

Volume 2 of the ES). 

 

6.3 Physical processes 

6.3.0.1 The baseline was determined through the analysis and interpretation of data and 

information gathered from a variety of different sources, including Project-specific 

surveys, literature review and output from numerical modelling. The following key 

information sources were used: 

i. metocean survey (Titan, 2012b) to measure currents, waves and turbidity at two 

locations within the bay over a period of 3 months between February and May, 

2012;  

ii. geophysical survey (Titan, 2012a) to collect detailed swathe bathymetry, sidescan 

sonar, sub-bottom profiler and magnetometer data within the immediate vicinity 

of the Project; 

iii. geotechnical survey (Atkins, 2013) to investigate sediment characteristics at 

depth for specific locations within the Lagoon footprint where capital dredging is 

expected to occur; 

iv. subtidal benthic survey (Titan, 2013) to collect sediment samples for Particle Size 

Analysis (PSA) and sediment contamination analysis from both within the Lagoon 

footprint and across the bay; 

v. Bristol Channel Marine Aggregates: Resources and Constraints (Posford et al. 

2000); and 

vi. Lavernock Point to St Ann's Head Shoreline Management Plan SMP2 (Halcrow 

2012). 

6.3.1 Tidal dynamics 

6.3.1.1 The tidal characteristics through the Bristol Channel are determined by a progressive 

tidal wave which increases in amplitude as the channel narrows into the Severn Estuary.   

As this progressive wave moves past the shallow side-embayment of Swansea Bay, the 

tidal behaviour changes into a standing wave, exhibited by near coincident times of high 

water at both Swansea and Port Talbot. 

6.3.1.2 Swansea Bay experiences a hyper-tidal range (i.e. greater than 6m), with a mean spring 

tidal range of between 8.46m (Mumbles Head) and 8.60m (Port Talbot).  The mean 
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neap tidal range within the bay is around 4m.  Tidal currents are strongest in the off-

shore area of the Bay, with in-shore sections of the bay demonstrating weaker currents.   

6.3.1.3 The metocean survey (Titan, 2012b) recorded generally low current speeds within the 

shallow intertidal zone, with a maximum rate of 0.42m/s recorded.  The faster flow 

rates were generally recorded on the ebbing tide, which varied in direction between the 

west and south-west.  Within the central area of the Bay, maximum flow rates, again 

recorded on the ebbing tide, were slightly higher at 0.52m/s with a definite flow 

direction of north-east (flood) to south-west (ebb). 

6.3.2 Waves 

6.3.2.1 There are contrasts in the wave conditions between the Central Bristol Channel and 

within Swansea Bay, associated with relative exposure, local sheltering and different 

water depths. However, each wave environment remains dominated by the influence of 

long westerly fetches into the Atlantic and prevailing strong westerly winds.  

6.3.2.2 Waves recorded at the metocean survey locations within the Bay show clear evidence 

of sheltering from Mumbles Head to long-period westerly waves, with the predominant 

wave direction orientated further to the south than seen at the Scarweather Buoy 

further offshore, with much reduced wave heights in the shallower water.  

6.3.2.3 Waves in the Central Bristol Channel generally propagate in an east to north east 

direction and move through relatively deep water which limits their influence on the 

local seabed, where strong tidal currents dominate the sediment transport process.  In 

contrast, as waves move into the shallow areas of Swansea Bay they interact more 

strongly with the seabed and dissipate more energy as they shoal and refract onto the 

shoreline.  Currents here are generally weaker than in the central Bristol Channel, and 

the wave-driven sediment transport process is likely to become dominant, especially at 

times of storm events.    

6.3.2.4 The most likely wave-driven sediment transport pathway is towards the westerly-facing 

beaches such as Aberavon Sands, Margam Sands and Kenfig Sands, all of which have 

experienced substantial periods of dune formation in the past. 

6.3.3 Seabed sediments 

6.3.3.1 Comprehensive sediment sampling was completed for the Project (Titan, 2013). 59 

sediment sampling sites were located both in the Lagoon and in the surrounding area. 

The sites comprised 49 sites for benthic analysis (27 samples from within Project 

footprint and 22 samples from the surrounding area), 59 sites for particle size analysis 

(PSA) and 17 sites for metal analysis (see Chapter 6 Coastal Process, Sediment Transport 

and Contamination for further details). In addition, a geophysical investigation was also 

undertaken of the proposed development footprint to provide a local description of 

high-resolution bathymetry and interpretation of shallow sediments. 

6.3.3.2 The results of these surveys identified that the seabed within the footprint of the 

Lagoon is divisible into two distinct zones (east and west), separated by an irregular 

central strip, which represents an outcrop of hard sediments (interpreted as boulder 

clay).  



 Tidal Lagoon Swansea Bay plc  

 

Tidal Lagoon Swansea Bay 

Habitat Regulations Assessment Report  Page 28 

 

6.3.3.3 In the western part of the Lagoon footprint, the seabed sediments predominantly 

comprise sandy gravel and gravelly sand. Beneath these sediments are numerous layers 

of (medium) sandy sediments, with varying proportions of silt/clay and gravel. The 

eastern half of the Lagoon footprint predominantly consists of sands and slightly 

gravelly sands. The superficial sediments (typically no greater than 0.5m thick) are 

underlain by fine-grained sediments (silty fine sands) which increase in coarseness to 

the south and west. 

6.3.4 Suspended sediments 

6.3.4.1 As part of the metocean survey (Titan 2012b) for collecting wave and tidal data, Optical 

Backscatter (OBS) devices were deployed in order to concurrently measure the level of 

suspended sediments.  Based on the converted values, the mean near-bed Suspended 

Sediment Concentration (SSC) values were moderate to high at both of the metocean 

survey sites, with a mean of 113mg/l at the inshore site within the Project footprint and 

54mg/l at the site more central to Swansea Bay. The generally higher concentrations 

inshore are likely to be a function of the shallower environment within the surf zone 

which tends to retain concentrations above 50mg/l.  In comparison, concentrations 

within the central area of the Bay tend to indicate lower concentrations during calmer 

periods, suggesting that some material may locally drop out of suspension. 

6.3.5 Sediment sources, stores and sinks 

6.3.5.1 The primary source of coarse sediment (sand and gravel) into Swansea Bay is from the 

Central Bristol Channel, largely through reworking of sediments in the offshore zone. 

However, expanses of the Bristol Channel no longer have any permanent sediment 

cover, suggesting that this source is now limited. 

6.3.5.2 The primary source of fine sediments (muds and silts) into the Bristol Channel and the 

Severn Estuary is from the main river systems (principally the River Severn), with limited 

volumes of river sediment entering Swansea Bay from the four main river sources 

(Tawe, Neath, Afan and Kenfig). 

6.3.5.3 Sedimentation will occur across the shallower intertidal and subtidal areas during slack 

periods (i.e. at high water and low water), before being re-suspended in the water 

column and further transported by ambient tidal flow conditions. Some of this 

sediment, however; will remain on the seabed in low energy environments for a 

prolonged period of time and will become mixed with sand, giving rise to mixed 

sediments of muddy sand and sandy mud that are typical where the tidal currents are 

too weak to sort the sediments. 

6.3.5.4 Major local stores for sand include the linear sandbank of Scarweather Sands and 

westerly facing beaches.  A further sediment store is the approaches to the River Neath, 

where there have been historically large accumulations of sand against the training 

walls and within the channel requiring dredging. The Margam and Kenfig Burrows dune 

systems are effectively sinks for sand, taking sand out of the sediment regime until 

periodic erosion of the dunes occurs.  



 Tidal Lagoon Swansea Bay plc  

 

Tidal Lagoon Swansea Bay 

Habitat Regulations Assessment Report  Page 29 

 

6.3.6 Contamination of sediments 

6.3.6.1 Sediment samples taken from the surface (as part of the benthic survey) (Titan 2013) 

and both surface and sub-surface samples taken for the geophysical investigations were 

analysed for contaminants (Atkins, 2013).  Further details can be found in Chapter 4 

Project Description and Chapter 6 Coastal Process, Sediment Transport and 

Contamination). 

6.3.6.2 Results from this analysis indicate that surficial sediment contaminant levels within the 

proposed Lagoon footprint that are likely to be dredged, are similar to those seen 

across the wider Swansea Bay, with slightly elevated levels of some heavy metals (e.g. 

chromium, copper, nickel and zinc). No analysed sample exceeded the Centre for 

Fisheries Aquaculture and Science (CEFAS) Action Level 2
5
 for any specific contaminant. 

In addition, there was clear evidence of lessening contamination levels with depth, 

suggesting that the deeper sediments found across the Bay have not been subject to 

historic anthropogenic activities. As a result, the sediments that will be dredged and 

subsequently used/disposed of are not considered to be contaminated with respect to 

using/disposing of the sediments within the marine environment. 

6.3.7 Sediment transport and pathways 

6.3.7.1 There are important differences in the hydrodynamic regime between the wider Bristol 

Channel and Swansea Bay, a process divide which broadly follows the 20m contour (see 

Figure 6.1 below, taken from Chapter 6 Coastal Processes, Sediment Transport and 

Contamination).  

                                                           
5
 A description of Cefas Action Levels with respect to dredge material assessments is provided at 

http://www.cefas.defra.gov.uk/media/562541/cefas%20action%20levels.pdf 
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Figure 6.1: Postulated sand transport in Swansea Bay (adapted from Collins 1980) 

6.3.7.2 In general terms, within the Central Bristol Channel (south of the process divide) there 

is a net westerly sediment transport pathway. However, expanses of the Bristol Channel 

no longer have any permanent sediment cover, suggesting that this source is becoming 

depleted. 

6.3.7.3 Along the northern margin of the Bristol Channel there is evidence of a flood transport 

pathway for sandy sediments, enhanced by long-period westerly waves. When this 

pathway reaches Swansea Bay, the westerly waves help to push some of this material 

into the bay. A proportion of this material may be worked down the coast and offshore 

to form a sequence of linked sandbanks, at Kenfig Patches, Hugo Bank and Scarweather 

Sands. 

6.3.7.4 The Bristol Channel is exposed to long-period swell originating from the North Atlantic 

as well as locally generated wind-waves. As swell waves move into shallow water, some 

of their high energy is dissipated onto the seabed. The point at which the wave begins 

to influence sediment transport depends on the total water depth, the amplitude and 

period of wave and the local seabed conditions. The influence from the swell is 

relatively confined to directions between west to south-west. However, during storm 

events large volumes of sand can be transported in the subtidal (offshore) region of the 

bay from west to east. Within the shallow subtidal and intertidal region of Swansea Bay, 

net sand transport to the east of Swansea Docks is predominantly towards Neath. 

6.3.7.5 In contrast to sand transport pathways, the transport of muds and silts around Swansea 

Bay is largely driven by the ambient tidal flow and wind conditions, rather than waves. 
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6.4 Intertidal and subtidal benthic ecology 

6.4.0.1 Information about benthic subtidal and intertidal communities was collected through a 

detailed review of existing data sources.  This review collated information on nature 

conservation designations, plankton and macroalgae as well as the intertidal and 

subtidal ecology. 

6.4.0.2 In addition to the desk-based review, the following surveys were undertaken to provide 

an up-to-date characterisation of the habitats and species occurring within the intertidal 

and subtidal study area:   

i. phase 1 intertidal habitat survey (2013) to ground-truth the NRW (formerly CCW) 

biotope map (in particular, to confirm the presence and condition of the 

Sabellaria reefs); 

ii. benthic grab samples and samples for Particle Size Analysis ("PSA") only, giving a 

total of 59 samples across the whole area (49 sites for benthic analysis) to gather 

benthic information across a range of different substrates within Swansea Bay; 

and 

iii. seven epifauna/fish trawls to provide information on the epibenthos across 

Swansea Bay. 

6.4.1 Intertidal ecology 

6.4.1.1 Chapter 8: Intertidal and Subtidal Benthic Ecology presents details of the intertidal 

ecology present within the Bay.  A summary is presented here. Within the 2013 

surveyed intertidal areas of Swansea Bay, large well-structured reefs of Sabellaria 

alveolata were found between the Rivers Tawe and Neath, bordered by mixed 

substrate and large expanses of sand flats. The rocky shore bordering this area 

displayed typical zonation patterns. To the west of the River Tawe, sand flats dominate, 

with distinct areas of S. alveolata reef, piddock habitat and mixed substrate present. 

Two small areas of live mussel beds were observed on the low intertidal zone. In the 

wider Swansea Bay area, extensive mud and sand flats were found to extend down to 

Mumbles head and west of the River Neath down to Port Talbot. 

6.4.2 Subtidal ecology 

6.4.2.1 As detailed in ES Chapter 8: Intertidal and Subtidal Benthic Ecology, the 2013 surveys 

recorded considerable variation in abundance and diversity of benthic invertebrates 

across Swansea Bay, with sediment type the dominant factor in determining species 

composition. In general, more mobile areas of finer sand or mud tended to support 

lower species abundance and diversity, whereas gravelly sand and cobbles supported a 

higher diversity and abundance.  

6.5 Coastal birds 

6.5.1 Methodology 

6.5.1.1 A comprehensive literature review and consultation process was undertaken to inform 

the ornithological interest of the site and its importance in a regional, national and 

international context. This included the collation of Wetland Bird Survey ("WeBS") data 
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from the British Trust for Ornithology ("BTO"), records from the Gwent Ornithological 

Society ("GOS") and previous survey information for other developments, in particular, 

the Scarweather Sands Offshore Wind Farm Environmental Statement (United Utilities, 

2003). 

6.5.1.2 To inform the impact assessment, and to supplement the more extensive longer term 

WeBS data, coastal bird surveys were undertaken within a study area that extended 

from just east of the River Neath to Mumbles Head (see Figures 11.1 and 11.2, Volume 

2 of the ES). The study area is divided into 23 sectors (from EE001 at Mumbles in the 

western part of the bay to EE023 on the eastern shore of the River Neath).  

6.5.1.3 The primary interest within Swansea Bay (and at nearby designated sites) is for 

wintering birds, so surveys were completed on a monthly basis over the winter period 

2011/12 (October-March) and 2012/13 (September – March).  These winter surveys 

were supplemented by counts in the east of the survey area (EE013-EE023; River Tawe - 

River Neath) over the summer period (April-August 2013), as agreed with NRW.  

6.5.1.4 The objective of the surveys was to obtain site-specific data on the numbers of, and 

primary areas used by, birds within the Bay (Figure 11.2, Volume 2) and in particular 

birds within the Blackpill Site of Special Scientific Interest ("SSSI") and River Neath WeBS 

count areas. In addition to the count data, information was also collected on bird 

movement around the bay and the presence of any water birds (sea-duck, grebe, diver 

species etc.).  Survey methods were designed to gather information on the general 

usage and movement of birds within the Bay (particularly in relation to the proposed 

lagoon site) on a variety of tidal cycles and weather conditions, and not to record every 

single bird using the area.   

6.5.2 Species accounts 

6.5.2.1 The following section provides characterisation of each species associated with the 

Burry Inlet SPA/Ramsar that has been screened in to the assessment, on the basis that 

peak numbers recorded during field surveys exceeded the 1% significance threshold of 

the SPA population. It is normally considered by SNCBs that if an area of functionally 

linked land supports more than 1% of the total of an SPA qualifying species then this is 

considered to be significant (Young and Shackleton, 2007). 

Oystercatcher 

6.5.2.2 The Burry Inlet SPA citation states that this site supported a mean high tide peak count 

of 13,590 oystercatcher between 1991/2-1995/6. Subsequent BTO WeBS data indicated 

that this had fallen to 11,924 between 2006/7-2010/11.  

6.5.2.3 High tide counts of oystercatcher within the western survey area of Swansea Bay 

(including Blackpill SSSI) recorded a peak count of approximately 2100 individuals, with 

a range of 27-2100 over the survey visits. Oystercatcher numbers at high tide within the 

eastern survey area were significantly lower, with a peak count of 440.  

6.5.2.4 Low tide records of oystercatcher also show a notable western bias within the survey 

area, with a peak count of 375 birds recorded on the 15 November 2011. It should be 

noted that this species was also regularly recorded in smaller numbers in the eastern 

survey area.  
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6.5.2.5 Oystercatchers therefore demonstrate a strong western bias within the Bay, with the 

favoured high tide roost site at Blackpill significantly contributing to the bird count. This 

is considered to be due to the higher quality foraging habitat present in the western bay 

area. The peak high tide count recorded at Swansea Bay corresponds to approximately 

17.6% of the population of the Burry Inlet (according to BTO WeBS data between 

2006/7-2010/11) and 15.4% of the population of the Burry Inlet SPA at the time of 

designation (based on citation data from 1991/2-1995/6).  

6.5.2.6 The BTO publish WeBS Alerts, which track the population trends of wintering waterbirds 

on designated sites throughout the UK (Cook et al, 2013). Trends are assessed over the 

short-, medium-, and long-terms (5, 10 and up to 25 years respectively) and also since 

site-designation. Where declines exceed 50%, high alerts are issued and where declines 

lie between 25% and 50% medium alerts are issued. 

6.5.2.7 With respect to the oystercatchers of Burry Inlet SPA/Ramsar, a medium alert has been 

triggered for the medium-term (10 years) and long-term (up to 25 years) due to the fact 

that numbers have been decreasing at this site over many years. The trend on-site 

appears to be following that of the regional (i.e. Wales) trend, suggesting that the 

decline in numbers results from broad-scale population trends and that environmental 

conditions remain relatively stable for this species (Cook et al, 2013). 

Dunlin 

6.5.2.8 The Burry Inlet SPA citation states that this site supported a mean high tide peak count 

of 6,242 dunlin between 1991/2-1995/6. BTO WeBS data between 2006/7-2010/11 

indicated that this had fallen to 5,162.  

6.5.2.9 High tide counts recorded a peak count of 746 dunlin in December 2011 in the western 

area of the Bay, with a peak count of 120 recorded in eastern areas in November 2011.  

The peak high tide count for the entire survey area combined was 765 dunlin in January 

2012. 

6.5.2.10 Project field survey work (2011-2013) recorded a peak count of 450 dunlin during low 

tide counts. Low tide records of dunlin were noted throughout the survey area, 

although regular records were largely associated with the western survey area (Figures 

11.3-11.20, Volume 2). 

6.5.2.11 Dunlin also demonstrate a western bias within the Bay, similar to Oystercatcher. The 

peak high tide count recorded at Swansea Bay corresponds to approximately 14.4% of 

the Burry Inlet population (according to BTO WeBS data between 2006/7-2010/11) and 

11.9% of the population of the Burry Inlet SPA at the time of designation (based on 

citation data from 1991/2-1995/6).  

6.5.2.12 Numbers of dunlin over-wintering at Burry Inlet SPA have fluctuated throughout the 

period recorded by WeBS, making interpretation of the underlying trend difficult for the 

purposes of issuing WeBS Alerts. Accordingly, although high alerts have been triggered 

for the short- and medium-terms, and a medium alert for the period since designation, 

they should be viewed with caution (Cook et al, 2013). The trend on-site does not 

appear to be tracking either the regional or British trend, which are both decreasing in 

the long-term. The increasing proportion of regional numbers supported by Burry Inlet 
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suggests the environmental conditions remain relatively favourable, and also indicates 

this site is becoming increasingly important on a regional scale for this species.  

Curlew  

6.5.2.13 The SPA citation states that this site supported a mean high tide peak count of 1,234 

curlew between 1991/2-1995/6. BTO WeBS data between 2006/7-2010/11 indicated 

that this number had fallen to 864.  

6.5.2.14 High tide counts recorded a peak count of 84 curlew from the western survey area in 

October 2012, with a peak count of 72 from the eastern survey area in September 2012. 

The peak high tide count for the entire survey area combined was 86 curlew in March 

2012. 

6.5.2.15 Survey work from 2011-2013 recorded a peak count of 51 curlew during low tide 

counts, with no particular evidence to suggest that the birds preferred either the 

western or the eastern survey areas. The combination of WeBS, GOS and field survey 

data show that curlew are a regular winter and passage visitor to Swansea Bay. The 

peak high tide count corresponds to approximately 9.9% of the Burry Inlet population 

(according to BTO WeBS data between 2006/7-2010/11 and 7% of the population of the 

Burry Inlet SPA at the time of designation (based on citation data from 1991/2-1995/6)).   

6.5.2.16 Numbers of curlew over-wintering on Burry Inlet SPA have been decreasing over the 

long term. Consequently, WeBS Alerts have been triggered for the short-, medium- and 

long terms, and the period since designation. Comparison of the site trend with the 

broad scale trends suggests that the declines underpinning Alerts status may be driven 

by site-specific pressures (Cook et al, 2013).  

Redshank 

6.5.2.17 The SPA citation states that the Burry Inlet supported a mean high tide peak count of 

616 redshank between 1991/2-1995/6. BTO WeBS data between 2006/7-2010/11 

indicated that this number had risen to 722.  

6.5.2.18 High tide counts recorded a peak count of 32 redshank from the western survey area in 

January 2013, with a peak count of 9 from the eastern survey area in March 2013. The 

peak high tide count for the entire survey area combined was 34 in January 2013.  

6.5.2.19 Low tide counts recorded a peak count of 5 redshank in January 2013, with small 

numbers and individual birds recorded throughout the survey area. 

6.5.2.20 The peak high tide count recorded at Swansea Bay corresponds to approximately 4.7% 

of the Burry Inlet  population (according to BTO WeBS data between 2006/7-2010/11) 

and 5.5% of the population of the Burry Inlet SPA at the time of designation (based on 

citation data from 1991/2-1995/6). 

6.5.2.21 Peak on-passage count data for redshank (taken from the surveys carried out for the 

Project) recorded 9 birds in March 2013 in the eastern side of the Bay. It should be 

noted that during these surveys, no redshank were recorded during either the spring 

(March-May) or autumn (August-September) passage period in the western section of 

Swansea Bay. This corresponds to approximately 2.8% of the Burry Inlet population 

(according to BTO WeBS data between 2006/7-2010/11  and 1.1% of the population of 
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the Burry Inlet Ramsar at the time of designation (based on citation data from 1998/9-

2002/3).   

6.5.2.22 No WeBS Alert has been issued for redshank of the Burry Inlet SPA/Ramsar. 

Teal 

6.5.2.23 The SPA citation states that the site supported a mean high tide peak count of 433 teal 

between 1991/2-1995/6. BTO WeBS data between 2006/7-2010/11 indicated that this 

number had risen to 741. 

6.5.2.24 High tide counts only recorded teal within the eastern survey area, associated with the 

salt marsh, with a peak count of 12 individuals recorded in December 2012.  No teal 

were recorded at any time during low tide counts.  

6.5.2.25 The peak high tide count recorded at Swansea Bay corresponds to approximately 1.6% 

of the SPA population (according to BTO WeBS data between 2006/7-2010/11 for Burry 

Inlet SPA).   

6.5.2.26 No WeBS Alert has been issued for teal of the Burry Inlet SPA/Ramsar. 

 Shelduck 

6.5.2.27 The SPA citation states that the Burry Inlet supported a mean high tide peak count of 

968 shelduck between 1991/2-1995/6. BTO WeBS data between 2006/7-2010/11 

indicated that this number had fallen to 767. 

6.5.2.28 High tide counts recorded a peak count of 12 shelduck in February 2012 in the western 

area of the bay, with a peak of 10 recorded in eastern areas in February 2013.  The peak 

high tide count for the entire survey area combined was 16 shelduck in February 2013.  

6.5.2.29 During low tide counts, a peak count of 5 shelduck were recorded.  

6.5.2.30 The peak high tide count recorded at Swansea Bay corresponds to approximately 2.1% 

of the Burry Inlet population (according to BTO WeBS data between 2006/7-2010/11 for 

Burry Inlet) and 1.6% of the population of the Burry Inlet SPA at the time of designation 

(based on citation data from 1991/2-1995/6).   

6.5.2.31 WeBS Alert data indicates that the numbers of shelduck over-wintering on Burry Inlet 

SPA/Ramsar have been decreasing in the medium-term having previously peaked. 

Consequently, WeBS Alerts have been triggered for the medium- and long-term, and 

the period since designation. Comparison of the site trend with the broad-scale trends 

suggests that the declines underpinning Alerts status may be driven by site-specific 

pressures (Cook et al, 2013).  

6.6 Fish 

6.6.0.1 Baseline characteristics of fish and shellfish data were undertaken primarily through a 

literature desktop study. Consultation with local fishermen also provided useful 

information on the distribution of commercially-exploited species in the area.  
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6.6.0.2 Four seasonal site-specific surveys within the Swansea Bay area were also undertaken 

(in winter, spring, summer and autumn 2013) using both intertidal and subtidal survey 

methodologies (Chapter 9 Fish, including Recreational and Commercial Fisheries)). 

6.6.0.3 Site-specific surveys of Swansea Bay suggest that fish populations identified reflect that 

of the wider region. A total of 55 species were caught and the fish population was 

dominated by pelagic species including sprat and herring, with common demersal 

species including bass, whiting, dogfish, gobies, juvenile and adult flatfish (dab and 

plaice), as well as rays There were relatively high proportions of sprat (48%) and herring 

(14%); the numbers of these fish rise during the summer months as juveniles appear. 

6.6.0.4 Fish abundance is seasonal, and numbers fluctuate significantly between the summer 

and winter months. Juvenile flatfish dominate the shallow sloping littoral sandflats 

during the summer, including species such as flounder, common sole, turbot and plaice. 

These are all found in relatively high abundance across the Bay. 

6.6.0.5 During the winter months, fish move further offshore, and the community becomes 

dominated by species such as whiting, pouting and poor cod. Populations of gobies 

peak over the winter months. Autumnal abundance is linked to the arrival of juveniles 

born in the spring/summer of the year. 

6.7 Migratory fish  

6.7.0.1 Spawning populations of Atlantic salmon, sea trout, eel and river lamprey are regularly 

recorded within Swansea Bay, associated with connected water bodies (e.g. the River 

Tawe and the River Neath). Sea lamprey and twaite shad are also sporadically recorded 

within the Bay. Notwithstanding this, no migratory fish were caught during the 2013 

site specific surveys.  

6.7.0.2 Seven diadromous fish (those that migrate between sea and freshwater) occur in the 

Bristol Channel, of which six are anadromous (i.e. they spawn in freshwater: Atlantic 

salmon, allis shad, twaite shad, sea lamprey, river lamprey) and one, common eel, is 

catadromous (spawns in sea water). The Bristol Channel is used as a transit route to the 

Severn Estuary SAC and its tributaries, the River Usk SAC and the River Wye SAC.  

6.8 Marine mammals 

6.8.0.1 Swansea Bay consists of shallow inshore waters less than 10m deep. The far-field study 

area extends into the Central Bristol Channel, where a more diverse marine mammal 

community is supported. Five species of cetacean (harbour porpoise, Risso’s dolphin, 

common dolphin, bottlenose dolphin and minke whale) are either present at any time 

of the year or recorded annually as seasonal visitors within the Bristol Channel (Baines 

and Evans, 2012; Reid et al, 2003). 

6.8.0.2 There are two marine mammal species for which SACs have been designated in Wales: 

grey seal and bottlenose dolphin. The UK has not identified any SACs for harbour 

porpoise as a qualifying feature. 

6.8.0.3 Characterisation of marine mammals within the study area was undertaken through a 

desktop study and literature review. Numerous sources of information were reviewed, 

including a number of national and regional studies to provide information on marine 
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mammal distribution and ecology.  These data were used to inform the understanding 

of the relative importance and functionality of the Bristol Channel and Swansea Bay in 

the context of the wider Celtic Sea area.   

6.8.1 Bottlenose dolphin 

6.8.1.1 Cardigan Bay SAC is the nearest designated site to the Project that has bottlenose 

dolphin as a qualifying feature.  The bottlenose dolphin population of the Cardigan Bay 

SAC has been estimated using photo-identification methods.  The population estimates 

over the period 2001-2007 indicate that between 121 and 210 bottlenose dolphin have 

used the Cardigan Bay SAC in any one year, and 379 over the whole period.  If an open 

population model is used and the entire Cardigan Bay is considered, the estimates in a 

particular year vary between 154 and 248 (Pesante et al, 2008).   

6.8.1.2 The bottlenose dolphin is occasionally sighted in the inner Bristol Channel, although it is 

considered as an infrequent visitor (Baines and Evans, 2012). No bottlenose dolphin 

sightings have been recorded in any of the recent monitoring surveys in Swansea Bay or 

from the data compiled in the Atlas of the Marine Mammals of Wales (Baines and 

Evans, 2012).   

6.8.2 Grey seal 

6.8.2.1 Grey seal pup production at sites in South West England and Wales are not regularly 

monitored, although pup production amongst these sites was estimated at 1,900 in 

2012 (SCOS, 2013).  Of this figure, 1,650 of the pups were recorded around the Welsh 

coast, representing 3.5% of the total UK annual pup production (SCOS, 2011). The 

largest grey seal breeding population in Wales is located along the West Wales coast, 

and the majority of pups are recorded on Ramsey Island, Skomer Island and along the 

North Pembrokeshire mainland between St David’s Head and the Teifi Estuary (Strong 

et al. 2006). The West Wales population size, as determined by pup production 

estimates at sites between Carmarthen Bay and Aberystwyth, is approximately 5,000 

individuals (Baines et al. 1995). It is estimated that on average there is an 80% pup 

survival rate to weaning and a 65% survival rate to one year old (CCW, 2005). No 

evidence has been found to suggest the pup survival is significantly modified by human 

action within the Pembrokeshire Marine or Cardigan Bay SAC (CCW, 2005). 

6.8.2.2 The Pembrokeshire Marine SAC is the nearest European site to the Project which 

includes grey seal as a qualifying feature (representing over 2% of annual UK pup 

production). It is located approximately 70km west of the Project along the coastline; 

however, the main pupping sites are located further round the coast towards the south-

western tip of Pembrokeshire, approximately 100km away.  

6.8.2.3 Lundy SAC, which also includes grey seal as a qualifying feature (although not a primary 

reason for designation), is approximately 70km to the south-west of the Project.  The 

main grey seal breeding population in the Bristol Channel is located at Lundy Island. 

Westcott (2010) estimated that typically 125 grey seal were present at Lundy Island 

(2.5% of the West Wales population size) with the number of animals varying little 

throughout the year.  Annual pup production currently appears to be 40 – 45 (32-36% 

of the Lundy Island population and 0.8-0.9% of the West Wales population), probably 

varying from year to year according to sea conditions (Westcott, 2010).  
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6.8.2.4 Grey seal are sporadically observed in the Bristol Channel, usually in small numbers 

(Baines and Evans 2012).  During the Atlantic Array Offshore Wind Farm development 

baseline surveys, grey seal accounted for 7% of all marine mammal sightings (42 

sightings).  Grey seal sightings were widespread, with no evidence of clustering at any 

particular location.  Higher numbers of seal sightings in May 2009 and 2010 may 

indicate an increase in the number of animals visiting the region at that time, to forage 

in the period between their spring moult and the beginning of the breeding season in 

late summer (Channel Energy Limited, 2012).  

6.8.2.5 Seals observed around Swansea Bay are considered likely to be part of the Celtic and 

Irish Sea community. Evidence from photo identification and satellite telemetry studies 

show that animals move extensively around the region between coastal breeding and 

haul-out sites in the UK, Southern Ireland and Welsh coast, and offshore foraging sites. 

Further details of these studies can be seen in Figures 10.12 and 10.13 Volume 2 of the 

ES. None of these studies have identified grey seals from sites in south-west Wales or 

Ireland commuting as far as Swansea Bay. 

6.8.2.6 Notwithstanding this, research using photo identification methods has found evidence 

of interchange between seals found at Skomer Island, Pembrokeshire and sites in West 

Cornwall, a distance of over 170km (Boyle et al. 2012).  Kiely et al. (2000) recorded grey 

seals travelling freely across the Irish Sea, with animals being recorded at sites on the 

East and South East coasts of Ireland and in South West Wales.  Grey seals tagged in 

south west Ireland were also recorded undertaking large ranging movements along the 

west coast of Ireland, some travelling at far as 700 km (Cronin, 2011).  While grey seals 

may range widely between haul out sites, tracking has also shown that most foraging 

probably occurs within 100km of a haul-out site (SCOS, 2013). For example, Cronin et al 

(2013) found that foraging trips of tagged seals were present on average approximately 

50 km from haul-out sites in southwest Ireland. McConnell et al. (1999) found that most 

tagged grey seals stayed relatively close to haul-out sites (mean distance of 39.8km 

travelled on a foraging trip) with an average of 43% of the grey seals time spent within 

10km of a haul-out site. 

6.8.2.7 Seal density maps for the UK were produced by Jones et al. (2013). Figure 6.2 below 

illustrates the mean ‘total’ density of grey seals, which combines the at-sea and hauled-

out densities per 5km by 5km cell. Figure 6.3 illustrates the grey seals ‘at-sea’ usage 

around the UK per 5km by 5km cell. It can be seen from both figures that Swansea Bay 

falls in the 0-1 seals per 5km by 5km cell. 
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Figure 6.2: Estimated total density of grey seals around the UK (taken from Jones et al. (2013)) 

 

Figure 6.3 : Estimated grey seal at-sea usage around the UK (taken from Jones et al. (2013)) 
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6.8.2.8 Very few sightings are reported of grey seals in or around Swansea Bay (Baines and 

Evans 2012). During the land-based surveys undertaken by the Low Carbon Research 

Institute at Tutt Head on the Mumbles and at Port Talbot docks, a total of 21 seal 

sightings were observed (16 from the Tutt Head and five from Port Talbot).  Three seals 

were also observed during vessel surveys and, of these, two were hauled out near 

Limeslade Bay and a third was seen travelling across Swansea Bay (Jenkins and Oakley, 

2013).  

6.8.2.9 In the absence of dedicated survey data of grey seal distribution and abundance within 

Swansea Bay, Courtene-Jones (2013) conducted interviews with relevant users of the 

area, including fishermen and marine mammal watchers (see Appendix 10.1, Volume 2 

of the ES).  Users of the area reported having seen grey seals within the Bay area 

sometime within the last 36 months. However, these sightings are not common, and 

typically consist of a single seal sighted, bottling (positioned upright) in the water.  

6.8.2.10 No known haul-out sites were reported anywhere within the Bay area, the nearest 

being Worm’s Head on the Gower Peninsula, where a very small number of seals have 

been sighted, but not on a regular basis. None of the seven people interviewed report 

having ever seen juvenile seals within the Bay. There were also no records found of 

evidence of grey seal pupping sites anywhere within Swansea Bay, or wider area, within 

the last ten years. The only reports of pups were from the mid-1990s from Worm’s 

Head (Courtene-Jones, 2013). A single adult grey seal was however noted within the 

Kings Dock during a breeding bird survey on 26 April 2013. 

6.8.2.11 Based on a literature review, the Swansea Bay grey seal population has been assessed 

as very small, with occasional visits of single animals to the area who feed within the 

Bay, and sometimes the Tawe and Neath river mouths. There are no known haul-out 

locations or pupping beaches within the bay, leading to the conclusion that grey seal are 

assumed to occur relatively frequently in Swansea Bay but usually only in small 

numbers. 

6.8.2.12 Notwithstanding this, it is known that one or two seals do forage in the Bay, sometimes 

going as far as into Swansea Docks. The seals visiting Swansea Bay are considered part 

of the Irish/Celtic Sea population, most likely to form part of the Lundy SAC, 

Pembrokeshire Marine SAC or Cardigan Bay SAC resident populations. The relevant 

marine management unit for grey seal covers an even larger area, the whole of Wales 

and the coast of south-west England (Inter-Agency Marine Mammal Working Group 

(IAMMWG), 2013). 
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7.0 Potential Project impacts 

7.1 Introduction 

7.1.0.1 The following section discusses the main effects predicted to result from each phase of 

the Project on each of the baseline environments relevant to the assessment, as 

required by the Planning Inspectorate Advice Note 10 (Version 4): Stage 2 Appropriate 

Assessment. 

7.1.0.2 The environmental impact assessment of individual receptors is described in relevant 

chapters in Volume 1 of the ES (Coastal Processes, Sediment Transport and 

Contamination (Chapter 6); Intertidal and Subtidal Benthic Ecology (Chapter 8); Fish, 

including Recreational and Commercial Fisheries (Chapter 9); Coastal Birds (Chapter 11); 

Marine Mammals and Turtles (Chapter 10)). The potential effects of the Project on 

European Sites are assessed in Sections 9 to 11 of this report. 

7.2 Coastal Processes 

7.2.0.1 The potential impacts on coastal processes that have been considered as part of the 

detailed EIA are as follows: 

7.2.1 Construction phase 

i. disturbance of contaminated sediments during the construction phase leading to 

raised sediment loads and potential dispersal of contaminants, thereby affecting 

the foraging resources of migratory fish and birds;  

ii. changes in littoral drift patterns that might alter the feed of sediments to the 

beaches of Swansea Bay (i.e. Blackpill, functionally linked habitat to Burry Inlet 

SPA); and 

iii. changes in erosion and deposition patterns in the immediate vicinity of the 

Project which may affect the local and wider intertidal areas of Swansea Bay, 

including localised areas of muddy sands, clay and peat between Mumbles and 

Swansea, thereby affecting habitats used by birds associated with Burry Inlet. 

7.2.2 Operation phase 

I. Direct changes to hydrodynamic processes within Swansea Bay from the ongoing 

presence of the Lagoon infrastructure combined with the effects of the operation 

of the turbines and sluice gates, potentially affecting the area of intertidal foraging 

resource for birds associated with Burry Inlet SPA; 

II. Direct and indirect changes to the sediment regime within Swansea Bay due to 

erosion/accretion from the ongoing presence of the Lagoon infrastructure 

combined with the effects of the operation of the turbines and sluice gates, 

thereby affecting the foraging resources of migratory fish and birds; and 

III. the requirement for future maintenance dredging within the Lagoon and the 

subsequent disposal of this sediment at the licensed Swansea (Outer) deposit 

ground, potentially affecting the migratory routes of fish. 
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7.2.3 Decommissioning 

7.2.3.1 During decommissioning, no significant impacts were identified as the removal of sluice 

gates and turbines will be carried out using the overhead gantry crane and the scour 

mattress will remain in-situ.  

7.2.3.2 Once decommissioned, the water levels will no longer be managed and the natural tide 

will propagate into the Lagoon. The entrance will still have a restriction but flows will 

reduce compared to the operation period. The flow environment either side of the 

turbine and sluice gate housing will become more benign and high water levels are 

likely to rise back closer to natural levels, although some lowering and time lag is still 

likely within the Lagoon from outside. It is probable that sedimentation will increase 

inside if it is not removed by dredging. If this was the case in the long-term, bed levels 

will increase and extensive intertidal mudflat and saltmarsh are likely to occur. 

Decommissioning could therefore in time likely result in a change in habitat within the 

Lagoon to that of mudflat/saltmarsh. Such changes (to the future baseline environment) 

may be seen as beneficial and not adverse.  

7.2.4  In-combination effects 

7.2.4.1 A list of other plans and projects have also been assessed to determine whether any of 

them have the potential to lead to cumulative or in-combination impacts on European 

sites, during construction, operation or decommissioning as outlined in Section 7.7 and 

Table 7.1. The following projects were identified which could have potential cumulative 

impacts on coastal process receptors. 

i. Porthcawl regeneration scheme, specifically the Porthcawl Marina Project; 

ii. maintenance (navigational) dredging along the Swansea (Tawe), Neath and Port 

Talbot Channels; and 

iii. maintenance dredging by the Monkstone cruising and sailing club and Swansea 

Marina. 

7.2.4.2 The coastal processes assessment predicts no impacts on Kenfig SAC, Severn Estuary 

SAC, Carmarthen Bay and Estuaries SAC nor Lundy SAC as a result of the construction, 

operation and decommissioning of the proposed Lagoon, therefore, there would be no 

cumulative impacts with those identified from any relevant projects. 

7.2.4.3 The above cumulative effects thus, relate only to changes in sediment dispersion, 

particularly the interaction between sediment plumes during dredging and disposal of 

dredgings at the Swansea (Outer) licensed disposal ground and their potential effect on 

migratory fish. As such, these potential impacts are assessed under the migratory fish 

ecological receptor within this report. 

7.3 Intertidal and subtidal benthic ecology 

7.3.1 Construction phase 

7.3.1.1 The potential impacts on intertidal and subtidal benthic ecology as a result of the 

construction of the Lagoon and have been considered as part of the detailed EIA, are as 

follows: 
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i) changes in suspended sediment concentrations; 

ii) release of contaminants associated with the dispersion of sediments; 

iii) re-deposition of suspended sediment; 

iv) discharges and accidental spillages; 

v) changes in habitat suitability; and 

vi) introduction of non-native species. 

7.3.2 Operation phase 

7.3.2.1 The potential impacts on intertidal and subtidal benthic ecology as a result of the 

operation of the Lagoon have also been considered as part of the EIA and are as follows: 

i) changes in habitat extent; 

ii) changes in habitat suitability;  

iii) changes in water quality; 

iv) increased suspended sediment concentrations and increased smothering from 

re-deposition of sediments; 

v) introduction of non-native species; 

vi) changes in the structure and function of biological assemblages as a result of 

changes in biological interactions; and 

vii) damage/obstruction to planktonic species. 

7.3.3 Decommissioning phase 

7.3.3.1 If the Project is maintained, then the potential impacts would be the same as for the 

operational phase. If the turbines and sluice gates are removed, the impacts are 

considered lower than for the operational phase as water movement within Swansea 

Bay would be largely reinstated.  It is probable that sedimentation will increase inside if 

it is not removed by dredging. If this was the case in the long-term, bed levels will 

increase and extensive intertidal mudflat and saltmarsh are likely to occur. 

Decommissioning could therefore in time likely result in a change in habitat within the 

Lagoon to that of mudflat/ saltmarsh. 

7.3.3.2 The decommissioning as currently proposed will therefore result in change to the 

physical environment that will develop during the operation if the Lagoon for power 

generation. Whilst this is likely to be a significant change to the environment, in 120 

years time such changes (to the future baseline environment) may be seen as beneficial 

and not adverse. 
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7.3.4 Cumulative effects 

7.3.4.1 The key in-combination impacts relevant to the HRA on intertidal and subtidal ecology 

are cumulative changes in suspended sediments.  Projects identified as having potential 

in-combination effects with the Project comprise the on-going navigational dredging of 

the River Tawe, River Neath and Port Talbot, together with dredging of the local 

marinas. As such, these potential impacts are assessed under the migratory fish 

ecological receptor within this report. 

7.4 Coastal birds 

7.4.1 Construction phase 

7.4.1.1 The potential impacts on coastal birds that are associated with European sites during 

construction of the Project are as follows: 

i) potential displacement and disturbance to SPA bird species within Swansea Ba; 

amd. 

ii) potential for increased competition for resources due to a small net loss of habitat 

utilised by SPA bird species with Swansea Bay. 

7.4.2 Operation phase 

7.4.2.1 The potential impacts on coastal birds that are associated with European sites during 

operation of the Project are as follows: 

i) potential for increased competition for resources due to a small net loss of habitat 

utilised by SPA bird species with Swansea Bay. 

7.4.3 Decommissioning phase 

7.4.3.1 No impacts are predicted to coastal birds associated with the SPA as a result of 

decommissioning as the works to remove/upgrade the turbines will all take place within 

the turbine and sluice gate housing, approximately 3km offshore.  The potential 

changes to the environment outlined in Section 7.3.3 may also in the long term benefit 

the coastal birds through increasing habitat available to them. 

7.4.4 Cumulative effects 

7.4.4.1 Of the other plans and projects assessed to determine whether any of them have the 

potential to lead to cumulative or in-combination impacts on European sites, only one 

project was identified as having the potential to affect the birds of the Burry Inlet SPA, 

the construction of the SUBC, through possible disturbance during construction and 

operation of SUBC. 

7.5 Fish, including Recreational and Commercial Fisheries 

7.5.1 Construction phase 

7.5.1.1 The potential impacts on migratory fish associated with European sites during 

construction of the Project have been identified as follows: 
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i) disturbance/mortality to fish from underwater noise during percussive piling for 

the temporary cofferdam.  Vibro-piling will be used as the main piling option, but 

where ground conditions dictate, percussive piling may be required; 

ii) increase in suspended sediments throughout construction and through disposal of 

sediment at the licensed deposit ground, leading to a barrier effect to migration; 

iii) increases in artificial light causing a behavioural response; and 

iv) habitat modification affecting the foraging resource for migratory fish. 

7.5.2 Operation phase 

7.5.2.1 The potential impacts on migratory fish that are associated with European sites during 

operation of the Project are as follows: 

i) entrainment and injury in turbines; 

ii) disturbance from turbine noise and vibration; 

iii) fragmentation of migratory routes; 

iv) behavioural effects as a result of the creation of electro-magnetic fields from 

electric cable; and. 

v) increases in artificial light causing a behavioural response. 

7.5.3 Decommissioning phase 

7.5.3.1 No impacts to migratory fish associated with European sites are predicted as the works 

will take place from the turbine and sluice gate housing. The removal of the turbine and 

sluice gates are also not expected to result in any significant behavioural effects on 

migratory fish. 

7.5.4 Cumulative effects 

7.5.4.1 Those projects listed in Table 7.1 that were identified as having the potential to 

contribute to cumulative effects on migratory fish were impacts associated with an 

increase in suspended sediment and sediment deposition, thereby directly or indirectly 

affecting the migratory passage of fish. These are examined further in Section 10 of this 

report. 

7.6 Marine mammals and turtles 

7.6.1 Construction phase 

7.6.1.1 The potential impacts on grey seals associated with European sites during construction 

of the Project have been identified as follows: 

i. collision risk during construction; 

ii. visual disturbance during construction; 

iii. noise disturbance during construction;  

iv. release of contaminants associated with the dispersion of Suspended sediments 

during construction; and 
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v. changes in suspended sediment concentrations during construction. 

7.6.2 Operation phase 

7.6.2.1 The potential impacts on grey seals associated with European sites during operation of 

the Project have been identified as follows: 

i. changes to foraging habitat during operation; 

ii. collision risk during operation; 

iii. barrier to movement during operation; 

iv. noise disturbance during operation; 

v. electromagnetic fields during operation. 

7.6.3 Decommissioning phase 

7.6.3.1 No impacts to grey seals associated with European sites are predicted as the works will 

take place from the turbine and sluice gate housing. The removal of sluice gates is also 

not expected to result in any significant behavioural effects on grey seals.  Removal of 

turbines and sluice gates will result in unimpeded access into and out of the Lagoon. 

7.6.4 Cumulative effects 

7.6.4.1 Those projects listed in Table 7.1 that were identified as having the potential to 

contribute to cumulative effects on grey seals during the construction phase of the 

Project were impacts associated with an increase in noise and suspended sediment and 

sediment deposition, thereby directly or indirectly affecting the behaviour and foraging 

habitat of grey seals.   

7.6.4.2 Two tidal energy installations (at Ramsey Sound and St David’s Head, Pembrokeshire) 

were also identified as having the potential to contribute to cumulative effects on grey 

seals during the operational phase of the development.  The developments are 

considered to be within the range of movement of grey seals and could therefore lead 

to an increase in the overall collision risk in-combination with the Project.  Section 11 of 

this report assesses the cumulative impacts on the grey seal populations of 

Pembrokeshire Marine SAC, Cardigan Bay SAC and Lundy Island SAC.  

7.7 Cumulative and in-combination effects 

7.7.0.1 For all the above receptors, the complete list of other plans and projects that have been 

assessed to determine whether they have the potential to lead to cumulative or in-

combination impacts on European sites, during construction, operation or 

decommissioning are outlined in Table 7.1. Those screened in for further assessment 

are highlighted. 
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Table 7.1  Preliminary screening of projects for cumulative and in-combination 

effects on European sites 

Project and location Current status Further assessment 

required 

Swansea University Bay Campus, 

adjacent to Crymlyn Burrows. 

Construction Feb 2013 – 

Sept 2015. 

Adjacent to Project, potential 

cumulative effect as a result 

of disturbance to SPA species 

throughout construction and 

operation.  

St Modwens land development - 

east of Swansea Docks, to west 

of Neath estuary. 

Remediation of land, and 

potential future 

developments – no 

details available. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated.  

Mumbles pier, foreshore and 

coastal strip redevelopment. 

Completed by the end of 

2013. 

Non-concurrent with Project 

therefore no cumulative 

effect anticipated. 

Construction of new RNLI 

Lifeboat Station, Mumbles. 

Expected completion 

2014. 

Construction will be 

completed prior to the Lagoon 

construction. No impact 

pathway has been identified 

with European sites during 

operation of the Pier, 

therefore no cumulative 

effects anticipated. 

SA1 development, Swansea. Development currently 

taking place, completion 

date unknown. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Construction of the southern 

access road to Coed Darcy Urban 

Village, crossing nearby Crymlyn 

Bog. 

Yet to commence. No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Swansea Boulevard project – 

work between Princess Way and 

The Strand, and the River Tawe 

bridges and The Strand. 

Phase 1 to be complete 

in November 2013. 

Phase 2 to start 2014. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Wind turbine – on Welsh water 

site on Fabian Way. 

Application – 

Unsuccessful 

25/10/2013. 

 

Not considered. 

5 wind turbines – at Mynydd 

Marchywel between Rhos and 

Cilfrew Neath. 

Submitted Jan 2012. 

Consultation finished Jan 

2013. Still in planning. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

16 wind turbines – at Mynydd Y 

Gwair, Swansea 

Approved – unknown 

construction timetable 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Five wind turbines – at Mynydd 

Marchywel between Rhos and 

Cilfrew Neath. 

Submitted Jan 2012. 

Consultation finished Jan 

2013. Still in planning. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 
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Project and location Current status Further assessment 

required 

Sixteen wind turbines – at 

Mynydd Y Gwair, Swansea. 

Approved – unknown 

construction timetable. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Five wind turbines – on land at 

Mynydd Brombil Farm, Margam 

Port Talbot. 

Submitted June 2012, 

still in planning. 

Consultation finishes 

April 2013. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Atlantic Array Wind Farm – off 

North Devon Coast approx 35km 

distant. 

DCO application 

submitted but 

withdrawn in November 

2013. 

Not considered. 

Seventy six turbine Pen y 

Cymoedd windfarm near Neath. 

Planning approved – 

construction 2014. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Llynfi Afan Renewable Energy 

Park -15 turbine windfarm – on 

land 500m southwest of 

Cynnonville Port Talbot. 

Planning permission 

refused. Application was 

allowed on appeal on 

27/08/2013. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Mynydd y Betws- 15 turbine 

windfarm located on land to the 

east of Ammanford in 

Carmarthenshire. 

Granted planning 

consent 2009. Started 

operating April 2013. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Mynydd y Gwrhyd - windfarm in 

the Upper Amman and Swansea 

valleys. 

Approved on appeal 

07/05/2009. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Newlands Farm, single wind 

turbine- Margam. 

Application submitted 

January 2013. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Swansea Port single wind 

turbine. 

Operational. No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Newlands Farm, single wind 

turbine- Margam. 

Application submitted 

January 2013. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Kenfig Industrial Estate single 

wind turbine. 

Application submitted. 

Expected decision by Feb 

2014. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Port Talbot Harbour 

redevelopment 

Potential future 

activities/development. 

Status unknown. 

No information currently 

available and therefore a 

cumulative assessment 

cannot be undertaken at this 

stage. 

Upgrading of the existing coastal 

defence of Aberavon West 

Promenade, Sandfields, Port 

Talbot. 

Completed August 2013. No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 
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Project and location Current status Further assessment 

required 

Porthcawl regeneration scheme -

includes Porthcawl Marina 

project and 19th century 

lighthouse restoration.  

Approved by BCBC – 

timescale unknown. 

During both construction and 

operation of the proposed 

Lagoon, sediments will be 

disposed at the Swansea 

(Outer) licensed deposit 

ground. Potential exists for 

cumulative effects on 

migratory fish should 

dredging/disposal take place 

at the same time as the 

dredging of the Marina. 

Tata Steel works - Internal power 

generation enhancement for 

Port Talbot steel works- 

installation of two new boilers 

and two new turbines housed in 

new power station building. 

Application expected to 

be submitted 2014. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Underground coal gasification 

under Swansea Bay. 

License potentially to be 

extended. 

No further information 

available. Cumulative 

assessment cannot be 

undertaken at this stage. 

Underground coal gasification 

under Llanelli. 

Conditional Licence 

issued. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Maintenance (navigational) 

dredging along the Swansea 

(Tawe), Neath and Port Talbot 

Channels. 

On-going. During the construction phase 

of the Project, there is 

potential for interaction 

between sediment plumes 

arising from the capital 

dredging and construction 

works for the Lagoon seawalls 

with maintenance dredging of 

the Swansea (Tawe), Neath 

and Port Talbot approach 

channels. 

There may also be the 

potential for sediment plume 

interaction at the Swansea 

(Outer) licensed disposal 

ground during the 

construction and operation 

periods of the project 

(maintenance dredging) with 

disposals by the Ports of 

Swansea and Port Talbot. 

These effects could adversely 

impact on the passage of 

migratory fish and the 

behaviour of grey seals. 

Marine dredging- Monkston 

cruising and sailing club and 

Swansea Marina. 

On-going maintenance 

as required. 

During the construction and 

operational phase of the 

Project, there is potential for 
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Project and location Current status Further assessment 

required 

interaction between sediment 

plumes arising from the 

capital dredging/construction 

activities with maintenance 

dredging of the Marinas, 

should the activities occur at 

the same time. These effects 

could adversely impact on the 

passage of migratory fish and 

the behaviour of grey seals. 

Mumbles Oyster project: Plan to 

put 10,000 oysters on seabed off 

the village of Oystermouth. 

Permission granted 

September 2013.  

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Severn Barrage. Not within foreseeable 

future. 

No cumulative assessment 

undertaken. 

Swansea Barrage. Operational. Included with main Fisheries 

assessment, Chapter 9 of ES. 

Cardiff Barrage. Operational. No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Baglan Power station. Operational. No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Prenergy Biomass Power Station, 

Port Talbot - 350MW wood chip 

fuelled thermal generating 

station. 

Granted condition 

approval by BERR on the 

20 November 2007. 

While large scale 

construction has not 

been begun, the project 

has been implemented 

and as such the planning 

permission remains 

extant. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Abernedd Power Station was 

granted conditional approval by 

DECC on the 23 February 2011 

for construction of a 870MW gas 

fired combined cycle gas turbine 

power plant. 

No lawful start has yet 

been made to this 

development. 

No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Nobel Banks aggregate 

extraction site. 

On-going. No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Ro Ro Ferry – Swansea Port. Not operational since 

April 2012.  Currently no 

plans for the 

recommencement. 

Ferry not anticipated to re-

commence in the foreseeable 

future. No cumulative 

assessment undertaken. 
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Project and location Current status Further assessment 

required 

The Swansea Bay (Thomas 

Shellfish Limited) Mussel Fishery 

Order 2012. 

Ongoing No impact pathways with 

European sites identified, 

therefore no cumulative 

effects anticipated. 

Rhiannon Offshore Windfarm. Pre-application stage. Development approximately 

300km from the Project and 

therefore beyond the distance 

of any significant movement 

of any marine mammals 

associated with Swansea Bay, 

therefore no cumulative 

impact is anticipated.  

Burbo Bank Offshore Windfarm 

extension. 

Existing and extension 

sought 2013. 

Development approximately 

350km from the Project and 

therefore beyond the distance 

of any significant movement 

of any marine mammals 

associated with Swansea Bay, 

therefore no cumulative 

impact is anticipated. 

Tidal Energy Ltd Deltastream 

Installation, Ramsey Sound, 

Pembrokeshire. 

Consent secured. 

Installation 2014. 

This development is located 

approximately 100km from 

the Project and it therefore is 

considered to be in the range 

of potential movement of 

grey seal associated with 

Pembrokeshire Marine SAC, 

Cardigan Bay SAC and Lundy 

Island SAC. The potential for 

increased collision risk during 

the operation of the turbines 

cannot be screened out 

Skerries Tidal Stream Array. Consent secured. 

Installation 2014. 

Development approximately 

300km from the Project and 

therefore beyond the distance 

of any significant movement 

of any marine mammals 

associated with Swansea Bay, 

therefore no cumulative 

impact is anticipated. 

Tidal Energy Ltd, Deltastream 

Demonstration Array, St David’s 

Head, Pembrokeshire. 

An EIA has not yet been 

completed; however 

construction is planned 

to commence in 2017 

following the 

decommissioning of the 

Ramsey Sound 

installation. 

This development is located 

approximately 100km from 

the Project and it therefore is 

considered to be in the range 

of potential movement of 

grey seal associated with 

Pembrokeshire Marine SAC, 

Cardigan Bay SAC and Lundy 

Island SAC. The potential for 

increased collision risk during 

the operation of the turbines 

cannot be screened out at this 

stage. 
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8.0 Design envelope 

8.1 Introduction 

8.1.0.1 Based upon the baseline environmental conditions, in conjunction with scoping 

responses and further consultation, a number of key assessment parameters or physical 

receptors were investigated. As required by the Planning Inspectorate Advice Note 10 

(Version 5): Stage 2 Appropriate Assessment, worst case assessment scenarios have 

been used to consider the potential effects of the Project. These are based on the 

project description (Chapter 4: Project Description) and are listed in Tables 8.1 to 8.3.  

8.1.0.2 The assessment scenarios presented in Tables 8.1 to 8.3 have been selected as those 

having the potential to result in the greatest effects on the sites and features screened 

into the assessment. 

Table 8.1  Design envelope assessed for birds associated with the Burry Inlet 

SPA/Ramsar 

Potential impact Maximum adverse scenario Justification 

Construction   

Displacement and 

disturbance due to 

construction activities. 

Maximum disturbance for SPA species 

500m from works (see Section 9.3).  

The construction period will last 

approximately 39 months with the main 

dredging/ construction works associated 

with the seawalls (including installation 

of rock armour) being programmed for 

between approximately April and 

October of each year. Construction will 

take place 24 hours a day 7 days a week. 

Maximum length of 

construction and disturbance 

distance. 

Potential for increased 

competition for resources 

as a result of changes in 

coastal processes. 

Suite of DHI Mike21 hydrodynamic and 

wave models were used to enable 

examination of changes in suspended 

sediment concentration, water levels 

sediment transport pathways and 

associated sedimentation and erosion, 

over both the near-field (across the 

proposed development site) and far-

field (wider Swansea Bay and Bristol 

channel, including the coastline both 

east and west and covering the 

approach channels to local ports). 

Geotubes® will be hydraulically filled by 

a purpose modified vessel with 

sediments filled by a purpose modified 

vessel with sediments provided by a 

Cutter Suction Dredger (CSD) from 

capital dredging taking place within the 

Lagoon footprint (as described in 

Chapter 4). 

The construction activity 

with the use of Geotubes® 

represents the worst case 

scenario with respect of 

potential effects on 

Suspended Sediment 

Concentration (SSC) as a 

result of the dredging and 

filling activity. 

Maximum area over which 

coastal processes could 

realistically change. 

Operation    

Potential for increased 

competition for resources 

as a result of changes in 

coastal processes. 

 

 

 

As above. As above. 
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Potential impact Maximum adverse scenario Justification 

Decommissioning   

No adverse impacts 

identified. 

Not applicable. Not applicable. 

Cumulative   

Displacement and 

disturbance due to 

construction activities. 

As above. As above. 

 

Table 8.2  Design envelope assessed for migratory fish 

Potential impact Maximum adverse scenario Justification 

Construction   

Mortality, injury and 

behavioural effects due to 

piling, dredging and 

lagoon wall construction.  

 

The construction period will last 

approximately 39 months, with the main 

dredging/ construction works associated 

with the seawalls (including installation 

of rock armour) being programmed for 

between approximately April and 

October of each year. Construction will 

take place 24 hours a day 7 days a week.  

Piling for the temporary cofferdam will 

take approximately 6 months to 

complete, potentially starting from the 

spring of 2015. 

Underwater noise from impact sheet 

piling modelled at range of 192dB ref 

1µPa at 25m from source to 160dB ref 

1µPa at 1000m from source. 

Underwater noise from vibro-piling 

modelled at range of 164dB ref 1µPa at 

25m from source to 132dB ref 1µPa at 

1000m from source. Underwater noise 

from dredging modelled at 160dB ref 

1µPa at 25m from source to 128dB ref 

1µPa at 1000m from source. 

Sound decay modelling undertaken to 

estimate likely distances from 

construction noise at which avoidance 

by selected fish species will occur, using 

weighted metrics derived from fish 

audiograms and piling emission spectra.  

Maximum length of 

construction. 

Scenario for underwater 

noise modelled on published 

measurement data, in-house 

experience and differences in 

spectral content between 

different piling techniques 

found in BS5228 (see 

Chapter 19 Noise). 

Dredging noise modelled as 

worst-case scenario using a 

cutter dredger and a 

backhoe dredger. 

Scenario for fish behaviour 

responses modelled on 

loudest noise emissions from 

impact (percussive) piling 

activity. 

Disturbance of sediments 

and disposal of sediment 

at the licensed deposit 

ground leading to 

avoidance behaviour by 

migratory fish. 

Distribution of sediment dispersion 

resulting from dredging and filling of 

geotextile tubes modelled for the 

maximum increase in depth-averaged 

suspended sediment concentration 

(SSC) at any location and time. Peak 

depth-averaged concentrations reach 

about 160mg/l above background for 

less than 5 minutes around the time of 

high water slack. Following completion 

of the works, increases in SSC dropped 

below 1mg/l after a period of less than 

48 hours. 

Using a similar model for disposal of 

dredgings at the licensed deposit 

ground, peak SSC can reach 3,500mg/l 

immediately following disposal. General 

increases in SSC are typically below 

Maximum predicted scenario 

for sediment disturbance and 

dispersal when dredging and 

filling of geotextile tubes 

carried out at the same time. 

 

Maximum extent of plume 

resulting from disposal at 

sediment ground. 
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Potential impact Maximum adverse scenario Justification 

500mg/l, falling rapidly to less than 

10mg/l over slack periods. 

The sediment dispersion from the 

disposal ground is approximately 12km 

to the west and 20km to the east. 

Habitat modification. Temporary loss of subtidal habitat 

amounts to approximately 400ha during 

construction (worst case dredging) and 

44.33ha permanently lost under the 

footprint of the Lagoon seawalls and 

turbine housing (includes gain as a 

result of seawalls).  Permanent intertidal 

gain of 18.2ha for the turbine housing 

and Lagoon seawalls (includes gain as a 

result of seawalls). 

Maximum area of dredged 

works and extent of Lagoon 

seawalls and turbine and 

sluice gate housing. 

Increases in artificial light. The construction period will last 

approximately 39 months, 24 hours a 

day 7 days a week.  

Maximum length of 

construction. 

Operation    

Entrainment and injury in 

turbines. 

Installation of 16 nominal 7m diameter 

bi-directional, fixed speed (synchronous) 

turbines with a rotational speed of 

67rpm.  

Maximum number of 

turbines and maximum 

rotational speed. 

Behavioural disturbance 

from turbine operation. 

Sound level approximately 30dB above 

hearing threshold based on Anderson et 

al (1989). Turbine noise levels predicted 

to be 103dB ref 1µPa at 25m from 

source to 71dB ref 1µPa at 1000m from 

source. 

Maximum composite 

spectrum of the highest 

noise levels measured at 

each frequency. 

Habitat modification. Permanent worst case loss of 62ha 

intertidal loss (subtidal gain) as a result 

of changes of water levels in the Lagoon 

and 2.88ha over the wider Bay with the 

use of fixed speed turbines
6
.  With 

variable speed turbines, there will be no 

change in water levels within the 

Lagoon, but 2.88ha of intertidal loss 

(subtidal gain) in the wider Bay.   

Maximum area of water level 

change. 

Decommissioning   

No adverse impacts 

identified.. 

Not applicable. Not applicable. 

Cumulative   

Increases in suspended 

sediment and disposal of 

sediment at deposition 

ground leading to 

avoidance behaviour by 

migratory fish. 

Consideration of all projects likely to 

lead to increased sediment dispersal 

within the near and far-study area. 

Maximum cumulative impact 

of increases in sediment. 

 

  

                                                           
6
 For description of turbines see Chapter 4 Project Description. 
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Table 8.3  Design envelope assessed for grey seal  

Potential impact Maximum adverse scenario Justification 

Construction   

No adverse impacts identified. Not applicable. Not applicable. 

Operation   

No adverse impacts identified. Not applicable. Not applicable. 

Decommissioning   

No adverse impacts identified. Not applicable. Not applicable. 

Cumulative – operation   

Entrainment and injury in 

turbines during operation in 

combination with Tidal Energy 

Ltd Deltastream Demonstration 

Arrays at Ramsey Sound and St 

David’s Head. 

All offshore tidal energy projects 

within 100km of the Project  

Maximum cumulative impact 

of entrainment and injury in 

turbines. 
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9.0 Appropriate Assessment of potential effects on 

Burry Inlet SPA/Ramsar 

9.1 Introduction and site description 

9.1.0.1 The following section assesses the potential effects on the bird species features 

screened in to the Appropriate Assessment. 

9.1.0.2 Burry Inlet is a large estuarine complex located between the Gower Peninsula and 

Llanelli in South Wales.  It occupies an area of 6,628ha and includes extensive areas of 

intertidal sandbanks and mudflats, together with large sand dune systems at the mouth 

of the estuary.  The site contains the largest continuous area of saltmarsh in Wales 

(approximately 2,200 ha).   

9.1.0.3 The estuary experiences wide tidal fluctuations (about 8m) which results in the 

exposure of large areas of intertidal sediments on a regular basis.  These are 

predominantly sandy, but muddy substrates are located within more sheltered areas.  

The Burry Inlet regularly supports large numbers of overwintering wildfowl and waders 

that feed in the saltmarshes and on the intertidal areas, and it is for these species the 

SPA and Ramsar are designated.  

9.1.0.4 With respect to the Ramsar designation (JNCC, 2008), the Burry Inlet is designated as it 

qualifies under Criterion 5, by regularly supporting a bird assemblage of international 

importance. The site also qualifies under Criterion 6 by supporting internationally- 

important wintering populations of pintail, oystercatcher and knot, and on-passage 

populations of redshank (all based on the five-year peak mean of 1998/9 – 2002/3). 

9.1.0.5 Burry Inlet SPA/Ramsar is situated approximately 13km (overland) to the north-west of 

the Project. Therefore, no direct or indirect disturbance of birds whilst using the SPA 

habitats will occur throughout construction, operation or decommissioning.  

9.1.0.6 However, Swansea Bay supports habitats that are considered to be functionally linked 

to the habitats of the SPA, therefore some birds using the SPA habitats may also use the 

habitats of Swansea Bay. 

9.1.0.7 An updated Screening of the potential impacts on the features of the Burry Inlet was 

carried out (see Appendix 2 for further details) which screened in the following 

qualifying features for further assessment: oystercatcher, dunlin, curlew, redshank, 

shelduck and teal. This was on the basis that peak numbers for each recorded during 

field surveys exceeded the 1% significance threshold of the SPA population. 

9.1.0.8 The potential effects identified included displacement and disturbance throughout 

construction and operation, and effects on foraging resources as a result of changes in 

coastal processes. 

9.2 Conservation objectives  

9.2.0.1 The conservation objectives for the Burry Inlet SPA are detailed in the Regulation 33 

Advice provided by CCW (now NRW) for the Carmarthen Bay and Estuaries SAC (CCW, 

February 2009) and are summarised below:  
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“To achieve favourable conservation status all of the following, subject to natural 

processes, need to be fulfilled and maintained in the long-term. If these objectives are 

not met restoration measures will be needed to achieve favourable conservation status. 

i. The numbers of all SPA bird species are stable or increasing. 

ii. The abundance and distribution of suitable prey are sufficient and appropriate to 

support the numbers of all SPA bird species. 

iii. All SPA birds are allowed to inhabit their feeding grounds and resting areas with 

minimum disturbance, and are allowed to move unhindered between them. 

iv. All states of the Conservation Objectives for the supporting habitats and species, 

subject to natural processes, are fulfilled and maintained in the long-term. 

v. Supporting habitats for bird species of the Burry Inlet SPA include: Estuaries, 

mudflats and sandflats not covered by seawater at low tide, Atlantic salt meadows, 

Salicornia and other annuals colonising mud and sand. 

vi. The management and control of activities or operations likely to be of significant 

effect to the oystercatchers, is appropriate for maintaining the feature at FCS
7
 and is 

secure in the long-term.” 

9.3 Construction effects 

Potential displacement and disturbance to SPA bird species within Swansea Bay 

9.3.0.1 Details of the construction programme can be found in Chapter 4, Project Description of 

the ES. In summary, the construction period will last approximately 39 months with the 

main dredging/construction works associated with the Lagoon seawalls being 

programmed for between April and October of each year, where possible. It is proposed 

that the offshore dredging marine plant will be stood down over winter, though works 

must be complete on the temporary cofferdam in year 1 before the marine plant is 

stood down.  

9.3.0.2 Construction of the Lagoon seawall will commence in the west, moving offshore to the 

temporary cofferdam for turbine and sluice gate housing.  Within the first season, the 

first section of the eastern arm (to approximately 2.3km offshore) will also be 

constructed. The following season, the eastern arm will be extended further offshore 

whilst works at the turbine and sluice gate housing within the temporary cofferdam 

continue.  In the final season, the Lagoon will be completed, the temporary cofferdam 

will be removed and it will be commissioned. Given the scale of the development, the 

potential main activity from the construction will be focused in different sections of the 

Lagoon footprint at different times.   

9.3.0.3 Construction impacts associated with the Lagoon footprint (dredging and Lagoon 

seawall construction) will have a direct effect on the eastern area of Swansea Bay 

(WeBS sectors EE014-EE018 from Swansea Docks to Baglan Bay, see Figure 11.2, 

Volume 1 of the ES). There is also the potential for indirect impacts within the vicinity of 

the Project through increased disturbance from people, traffic and noise.  

                                                           
7
 FCS – favourable conservation status 
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9.3.0.4 It has been demonstrated through academic research that increased disturbance can 

effect wintering waders and wildfowl through a reduced intake rate of feeding and 

through increased flushing (a bird or flock of birds that has been frightened from cover) 

resulting in energetic costs and stress (Liley, D. et al, 2010). A study undertaken at 

Cardiff bay (Burton, Rehfisch, & Clark, 2002) identified displacement of wading bird 

species from suitable foraging habitat due to construction activity associated with a 

tidal barrage development. This study concluded that construction work disturbance 

significantly reduced the densities of five species - teal, oystercatcher, dunlin, curlew 

and redshank - on adjacent intertidal mudflats. Construction work also reduced the 

feeding activity of oystercatcher, dunlin and redshank on these mudflats.  

9.3.0.5 The effects of disturbance activities on waterbird species has been the subject of much 

academic study, with research often focused on measuring the behavioural responses 

shown by individuals to different disturbance stimuli. This research has also provided 

information on the distances at which different species take flight from a disturbance 

activity (escape distance or flight initiation distance).  Such information, particularly in 

relation to disturbance distances, is considered relevant to the current assessment and 

has been used to help identify the likely extent of disturbance impact associated with 

the construction (and operational) stage of the Project.  

9.3.0.6 Laursen et al (2005) details escape distances for a number of western palearctic bird 

species due to human disturbance activities. These distances for species relevant to the 

HRA are summarised in Table 9.1. Escape distances within Laursen et al (2005) were 

collected from survey work undertaken in spring and autumn in the Danish Wadden Sea 

using a standardised disturbance event (walking person), and as such are unlikely to be 

completely representative of disturbance distances resulting from construction 

activities.  

Table 9.1  Waterbird escape distance (ED) detailed in Laursen et al (2005) 

 

Species Mean ED Min - Max ED 

Oystercatcher 119m 20-400m 

Dunlin 70m 15-450m 

Curlew 298m 58-650m 

Redshank 137m 40-450m 

Teal 197m 80-450m 

Shelduck 225m 55-700m 

 

9.3.0.7 These values nevertheless provide a useful indication of species’ tolerance to 

disturbance and thus are considered relevant to the consideration of disturbance 

impacts. In light of these mean values, it is considered unlikely that disturbance impacts 

associated with construction (and operation) of the Project will extend beyond 500m 

from the Lagoon seawall boundaries.  

9.3.0.8 Bird surveys undertaken between 2011 and 2013 across the whole Swansea Bay area, in 

combination with other data collected by the GOS and WeBS data from the BTO, are 

summarised in Table 9.2 for the relevant SPA qualifying features (taken from Table 11.7 

Chapter 11 of the ES). The data obtained from GOS is not directly comparable to WeBS 

data or field survey data due to the non-standard survey methods utilised in its 
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collection; however, it does provide another indication of the peak counts of the species 

recorded within the study area. 

Table 9.2  Low/high tide peak count summary (winter 2011-2013) 

 Low Tide High Tide   

Species Peak Count 

(Sector)* 

Western 

Bay 

Eastern Bay GOS WeBS 

Oystercatcher  375 (EE003) 

15/11/2011 

2100 

15/11/2011 

440 

18/12/2012 

9500 

Mar 2002 

3850 

Sep 2009 

Dunlin 450 (EE004) 

06/01/2012 

746 

15/12/2011 

120 

15/11/2011 

2800 

Feb 2011 

1093 

Feb 2004 

Curlew 51 (EE019) 

21/09/2012 

84 

20/10/2012 

57 

15/02/2013 

214 

Feb 2002 

163 

Sep 2008 

Redshank 5 (EE0015) 

22/01/2013 

32 

22/01/2013 

9 

28/03/2013 

140 

Jan 2005 

71 

Sep 2009 

Shelduck 

 

3 (EE015) 

26/11/2012 

12 

20/02/2012 

10 

15/02/2013 

21 

Jan 2003 

17 

Feb 2011 

Teal - - 12 

18/12/2012 

54 

Dec 2010 

24 

Dec 2010 

* Sectors EE001-EE012 are on the western side of Swansea Bay (from Mumbles to Swansea 

Docks, Sectors EE013-EE023 are on the eastern side of Swansea Bay (from Swansea Docks to 

Baglan Bay). Figures 11.1-11.15 within Volume 2 of the ES illustrate the distribution of birds 

during low counts. 

9.3.0.9 Surveys revealed that the western side of the Bay supported greater numbers of birds 

and a more diverse bird assemblage. However, as the Lagoon is approximately 3km 

offshore from the western side of Swansea Bay, no direct disturbance of any birds using 

the western areas of Swansea Bay will take place during construction. 

9.3.0.10 The planned scheduling of Lagoon seawall construction activity during April to 

September and therefore outside the core overwintering period (November to 

February) means that the majority of disturbance impacts on any overwintering species 

using the eastern habitats of Swansea Bay will be avoided. Any extension of 

construction activity into the overwintering period will be of short duration and is 

unlikely to extend into the core overwintering period. It is also anticipated that in the 

unlikely event that construction activity be within the 500m range of disturbance (worst 

case scenario), any birds arriving will be able to find alternative habitat, or become 

habituated to the disturbance.  However, the potential remains for intermittent 

construction activity to temporarily disturb wading birds in the eastern side of the Bay.  

9.3.0.11 In terms of temporary effects, the following are considered likely to occur as a result of 

the construction stage of the Lagoon and an assessment has been undertaken of the 

likely effects on the conservation objectives for the individually qualifying species of the 

SPA/Ramsar identified in Table 9.2:  

i. change in disturbance levels from increased presence of people, vehicles and 

vessels; 

ii. changes in artificial lighting;  

iii. changes in sound and vibration from sheet piling, dredging, excavation and 

construction; 
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iv. changes in water turbidity from dredging and offshore construction works; and 

v. laying of infrastructure and loss of habitat. 

9.3.0.12 From Table 9.2, it can be seen that small numbers of birds were recorded during 

surveys on the eastern side of the Bay, with numbers of redshank, shelduck and teal 

numbering around 10 birds during high tide counts. With respect to on-passage 

redshank, surveys during 2013 revealed a peak count of 13 during August 2013. 

9.3.0.13 Numbers of dunlin and curlew are also relatively low, particularly when compared to 

the most recent WeBS count data for the Burry Inlet of five year mean peak counts 

(2006/7-2010/11) of 5,162 and 864 respectively.  

9.3.0.14 Larger numbers of oystercatcher were observed using Swansea Bay (particularly the 

western area); however, ringing studies at sites such as Morecombe Bay (Marsh, 

Roberts & Skelcher, 2012) have shown that oystercatchers can exhibit a high degree of 

fidelity to overwintering sites and that high tide roosts are often located in proximity to 

favoured foraging areas. 

9.3.0.15 Studies in Swansea Bay observed oystercatchers roosting at Blackpill (on the western 

side of the Bay) following the tide down the shoreline as it receded before dispersing 

more widely within the Bay and along the coast during low tide (Evans & Clark, 1993).   

9.3.0.16 It is considered highly unlikely that any temporary disturbance of SPA species using the 

eastern areas of Swansea Bay will have an impact on the achievement of the 

conservation objective of the Burry Inlet SPA relating to disturbance as, although there 

may be some movement of the overwintering migratory bird population between 

Swansea Bay, the Burry Inlet and other sites in South Wales and beyond, the numbers 

of individuals of SPA species supported in the eastern area of Swansea Bay (where 

disturbance is considered most likely) are relatively small.  

9.3.0.17 Numbers of on-passage redshank supported by the eastern area of the Bay are also 

small, indicating that no significant disturbance will occur to this species whilst on-

passage through the area. 

9.3.0.18 Studies of the oystercatcher of Swansea Bay have demonstrated that the high tide roost 

on the western side of the Bay is close to the favoured foraging area of Blackpill, where 

it has been established that no disturbance is considered likely due to the distance of 

the roost from the Project.  

9.3.0.19 Given the large amount of suitable alternative habitat available to the birds in the 

vicinity (Burry Inlet itself occupies an area of 6,628ha), the fact that the main Lagoon 

seawall construction period is scheduled outside the key overwintering period 

(November to February), means that effects on any Burry Inlet SPA species are 

considered insignificant. Similarly, no effect on the conservation objective relating 

specifically to oystercatchers is anticipated. 

9.3.0.20 It is therefore concluded that there will be no residual impacts on the population of 

birds associated with Burry Inlet SPA. 

Potential for increased competition for resources as a result of changes in coastal 

processes 
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9.3.0.21 With respect to any effects on foraging resources as a result of increased sedimentation 

from dredging, the timing of dredging outside the key overwintering period should 

avoid any direct impacts on the benthic food source. In addition, modelling of the 

sediment plume as a result of construction dredging and disposal has indicated that 

there will be no increases in Suspended Sediment Concentrations ("SSC") as a result of 

the dredging and construction works at Blackpill (where the majority of the birds are 

located) (see Chapter 6 of the ES). 

9.3.0.22 As a result, no effect on the conservation objective relating to the abundance and 

distribution of suitable prey is predicted for those SPA species that use the functionally-

linked habitat of Swansea Bay.  

9.4 Operation effects 

Potential for increased competition for resources as a result of changes in coastal 

processes 

9.4.0.1 Coastal processes modelling suggest that there will be a general slight reduction in 

mean flow speeds over the western part of the Bay as a result of the constriction of the 

Bay between Mumbles headland and the outer extent of the Lagoon seawall. Reflection 

of SW waves off of the outer Lagoon seawall results in a small predicted increase in 

significant wave height to the southern part of the SSSI (behind Mumbles), along with 

an associated small reduction in wave period. 

9.4.0.2 The assessment of potential changes to mud transport shows no predicted increased 

deposition of mud material within the Blackpill SSSI, with any changes predicted to 

occur in the subtidal part of the Bay. 

9.4.0.3 Although the western area of the Bay supports higher numbers of birds (particularly 

oystercatcher and dunlin) it is not anticipated that increased sedimentation of the 

subtidal habitats will have any impact on any SPA species, as they only utilise the 

intertidal zone and, to a much lesser extent, habitats above high tide. 

9.4.0.4 The potential intermittent transport of sand material from the eastern part of the Bay 

to the western part of the Bay (including the Blackpill SSSI) will be blocked by the 

Lagoon, leaving direct transport from offshore during SW and SE storms as the primary 

source of sand to the western part of the Bay. Analysis of the Swansea and Carmarthen 

Bay Coastal Engineering Group annual beach profiles for this region (see Chapter 6 

Coastal Processes) shows an initial reduction in beach and intertidal levels between 

1998 and 2005, but a more stable elevation between 2005 and 2013. A slight general 

seaward movement of the Highest Astronomical Tide and Mean High Water Springs 

indicates a general trend for slight accretion since 2005. As a result of this, and the 

reduction in intermittent sand transport, it is considered that this slight accretion is 

likely to reduce following construction of the Lagoon, leading to a more stable profile in 

the future.  It is not anticipated that this change in the sandy beach will have an impact 

on any SPA species, as the use of habitat so high up the beach by waders is considered 

to be extremely limited.  

9.4.0.5 Intertidal invertebrate abundance also tends to be lower in the high-shore zone 

(Davidson, Crook & Barnes, 2004) and therefore the effect of the change to the beach in 
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this area on the conservation objective relating to the abundance and distribution of 

suitable prey is considered to be insignificant.  

9.5 Decommissioning effects 

Potential displacement and disturbance to SPA bird species within Swansea Bay 

9.5.0.1 Disturbance and displacement of SPA bird species within Swansea Bay during 

decommissioning is considered extremely unlikely under either scenario, as the works 

to upgrade or remove the turbines would be carried out over 3km from the shore and 

will predominantly be from the turbine and sluice gate housing. No direct or indirect 

disturbance of birds using the intertidal habitats of Swansea Bay is therefore anticipated 

and there will be no effect on the conservation objectives of the Burry Inlet SPA. 

9.6 Cumulative effects 

9.6.0.1 The Updated Screening Report (Appendix 2) identified the construction of the SUBC as 

having the potential to result in an impact on the coastal bird assemblages utilising 

intertidal habitat at Crymlyn Burrows through increased disturbance throughout 

construction and operation.  

9.6.0.2 The SUBC project is currently under construction (expected February 2013 – September 

2015) and the potential for SUBC to have a significant effect on the birds associated 

with the Burry Inlet SPA in-combination with the Project is considered to be unlikely due 

to the following reasons: 

i. the relatively low numbers of SPA species recorded in the vicinity of SUBC;  

ii. the distance from the SPA (approximately 13km) meaning any birds found in the 

area are perhaps less likely to be associated with the SPA;  

iii. the large amount of alternative suitable habitat available to SPA species in the 

area; and  

iv. the construction of the Lagoon seawalls is due to commence in the spring and 

summer of 2015, outside the main overwintering period. Construction of SUBC 

should also be complete by September 2015, prior to the overwintering season, 

thereby negating any potential effect. 

9.6.0.3 As a result it is considered that there will be no effect on the achievement of the 

conservation objectives of the Burry Inlet SPA through the cumulative effects of the 

construction of SUBC and the Project. 
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10.0 Appropriate Assessment of potential effects on SACs 

designated for migratory fish 

10.1 Introduction  

10.1.0.1 The following section assesses the potential for adverse effects on the diadromous 

(migrate between sea and fresh water) fish features of the River Wye, River Usk and 

Severn Estuary SACs identified during the screening stage. Atlantic salmon, sea trout, 

allis shad, twaite shad and sea lamprey are all anadromous (spawn in freshwater) 

whereas one species, European eel, is catadromous (spawns in the sea). All of these 

species use the Bristol Channel as a transit route to the upper Severn Estuary and its 

tributaries (the River Usk and River Wye). The potential exists, therefore, for migratory 

fish to be effected by noise/light disturbance and increased sedimentation during 

construction and operation, and entrainment and/or injury in the turbines during 

operation as they pass Swansea Bay (see Table 5.1 of Appendix 2 for further details). 

10.1.0.2 Effects on river lamprey were screened out of further assessment, as although this 

species is diadromous, the fidelity of lamprey to the estuaries of their natal rivers and 

nearby coastal waters means that they typically spend their entire life-cycle within or in 

proximity to the mouth of the rivers in which they spawn (Maitland, 2003). The closest 

SAC with river lamprey as a feature was over 33km away. 

10.1.0.3 Effects on other SACs within the Bristol Channel and Severn Estuary region which list 

diadromous fish as primary reasons for designation were ruled out of further 

assessment on the basis that the SACs were all considerable distances to the west of the 

Project. Therefore, fish associated with these sites moving in from the Celtic Sea would 

not need to pass Swansea to reach their natal rivers. The SACs screened out of further 

assessment were: Carmarthen Bay and Estuaries, Pembrokeshire Marine, Cleddau 

Rivers and the River Twyi. 

10.1.0.4 The projects and activities in the Bristol Channel and Severn Estuary that have the 

potential to effect migratory fish associated with the River Usk, River Wye and River 

Severn SAC in-combination with the Project are those that are likely to result in an 

increase in suspended sediments and sediment deposition.  The following projects have 

been considered:  

i. Porthcawl regeneration scheme, specifically the Porthcawl Marina Project; 

ii. maintenance (navigational) dredging along the Swansea (Tawe), Neath and Port 

Talbot Channels; and 

iii. maintenance dredging by the Monkstone cruising and sailing club and Swansea 

Marina. 

10.1.0.5 Chapter 9 Fish, including Recreational and Commercial Fisheries also considered the 

cumulative effects of further local plans and projects, such as the extension to Baglan 

Bay Power Station (Operational), Mumbles Oyster Project (Licensed – status unknown), 

Mussel several orders (Licensed) and Tata Steelworks industrial water abstraction 

(operational and planned expansion).  No significant cumulative effects were identified 

for migratory fish and thus these projects have not been considered further. 
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10.2 River Usk SAC 

10.2.0.1 The River Usk SAC rises in the Black Mountain range in the west of the Brecon Beacons 

National Park, and flows east and south to enter the Severn Estuary at Newport. The 

Usk is one of only four sites in the UK where a breeding population of Twaite shad is 

known. It is also one of the few rivers in UK to exceed its spawning target for salmon.  

10.2.0.2 Sea lamprey, brook lamprey, river lamprey, twaite shad and atlantic salmon are all 

primary reasons for selection of the River Usk as a SAC. Allis shad is present as a 

qualifying feature but not a primary reason for site selection.  

10.2.0.3 The conservation objectives for the migratory fish features are for them to be in a 

favourable conservation status, where all of the following conditions are satisfied: 

i. “The conservation objective for the water course must be met; 

ii. The population of the feature in the SAC is stable or increasing over the long term; 

iii. The natural range of the feature in the SAC is neither being reduced nor is likely to 

be reduced for the foreseeable future; 

iv. There is, and will probably continue to be, a sufficiently large habitat to maintain 

the features population in the SAC on a long-term basis.” (CCW, 2008). 

10.2.0.4 An assessment of the conservation status undertaken by CCW in 2008 revealed that all 

migratory fish features of relevance to this HRA (i.e. sea lamprey, twaite shad, allis shad 

and atlantic salmon) were assessed as being ‘unfavourable’. This was due to a number 

of factors, including barriers to migration upstream in the Usk, flow depletion and 

localised water quality issues. It was also noted that there were no recent records of 

allis shad from the River Usk. 

10.3 River Wye SAC 

10.3.0.1 The River Wye forms one of the longest, near-natural rivers in England and Wales. The 

river and its tributaries represent a large, linear ecosystem which provides an important 

wildlife corridor, an essential migration route, and a key breeding area for many 

internationally-important species, including sea lamprey, river lamprey and Atlantic 

salmon. 

10.3.0.2 Sea lamprey, brook lamprey, river lamprey, twaite shad and atlantic salmon are all 

primary reasons for selection of the River Wye as a SAC. Allis shad is present as a 

qualifying feature but not a primary reason for site selection.  

10.3.0.3 The River Wye is a cross-boundary site, and the following conservation objectives are 

taken from Natural England’s "European Site Conservation Objectives for River Wye 

Special Area of Conservation": 

“Avoid the deterioration of the qualifying habitats and the habitats of qualifying species 

and the significant disturbance of those qualifying species, ensuring the integrity of the 

site is maintained and the site makes a full contribution to achieving Favourable 

Conservation Status of each of the qualifying features. 
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Subject to natural change to maintain or restore: 

i. The extent and distribution of qualifying natural habitats and habitats of qualifying 

species;  

ii. The structure and function (including typical species) of qualifying natural habitats 

and habitats of qualifying species;  

iii. The supporting processes on which qualifying natural habitats and habitats of 

qualifying species rely;  

iv. The populations of qualifying species;  

v. The distribution of qualifying species within the site.”  

10.3.0.4 The conservation objectives produced by CCW in 2008 were the same as for the River 

Usk above. 

10.3.0.5 An assessment of the conservation status undertaken by CCW in 2008 revealed that all 

migratory fish features of relevance to this HRA (i.e. sea lamprey, twaite shad, allis shad 

and Atlantic salmon) were assessed as being ‘unfavourable’. This was due to a number 

of factors, including flow depletion and localised water quality issues. It is not thought 

that any major barriers to migration exist upstream in the Wye. It was also noted that 

there were no recent records of allis shad from the River Wye. 

10.4 Severn Estuary SAC and Ramsar 

10.4.0.1 The Severn Estuary is one of the most important British estuaries for river lamprey, sea 

lamprey and twaite shad, all of which are designated features of the Severn Estuary 

SAC.  

10.4.0.2 With respect to the Ramsar designation, the Severn Estuary qualifies under Ramsar 

criterion 4 and 8, supporting animals at a critical stage in their lifecycle and as a feeding 

and nursery ground. The area of the Ramsar site is smaller than that of the SAC as it is 

restricted to the terrestrial and intertidal zones and excludes all subtidal areas. In 

addition to the species listed under the SAC designation, Atlantic salmon, sea trout, allis 

shad and European eel are also listed as features of the Ramsar site.  

Conservation objectives 

10.4.0.3 The conservation objective for the sea lamprey feature of the Severn Estuary SAC is to 

maintain the feature in a favourable condition, as defined below:  

“The feature will be considered to be in favourable condition when, subject to natural 

processes, each of the following conditions are met:  

i. The migratory passage of both adult and juvenile sea lamprey through the Severn 

Estuary between the Bristol Channel and any of their spawning rivers is not 

obstructed or impeded by physical barriers, changes in flows, or poor water quality;  

ii. The size of the sea lamprey population in the Severn Estuary and the rivers which 

drain into it, is at least maintained as is at a level that is sustainable in the long 

term;  
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iii. The abundance of prey species forming the sea lamprey’s food resource within the 

estuary, is maintained; 

iv. Toxic contaminants in the water column and sediment are below levels which would 

pose a risk to the ecological objectives described above”. 

10.4.0.4 The conservation objective for the twaite shad feature of the Severn Estuary SAC is to 

maintain the feature in a favourable condition, as defined below:  

“The feature will be considered to be in favourable condition when, subject to natural 

processes, each of the following conditions are met:  

I. The migratory passage of both adult and juvenile twaite shad through the Severn 

Estuary between the Bristol Channel and their spawning rivers is not obstructed or 

impeded by physical barriers, changes in flows or poor water quality;  

II. The size of the twaite shad population within the Severn Estuary and the rivers 

draining into it is at least maintained and is at a level that is sustainable in the long 

term; 

III. The abundance of prey species forming the twaite shad’s food resource within the 

estuary, in particular at the salt wedge, is maintained; 

IV. Toxic contaminants in the water column and sediment are below levels which would 

pose a risk to the ecological objectives described above. 

V. The size of the population is subject to non-anthropogenic factors relating to natural 

fluctuations of external factors such as food availability in the Bristol Channel and 

more widely breeding success in the River Severn and other rivers draining into the 

Severn Estuary” 

10.4.0.5 The conservation objective for the ‘assemblage of migratory fish species’ feature of the 

Severn Estuary Ramsar site is to maintain the feature in favourable condition, as defined 

below:  

“The feature will be considered to be in favourable condition when, subject to natural 

processes, each of the following conditions are met:  

1) The migratory passage of both adults and juveniles of the assemblage of migratory 

fish species through the Severn Estuary between the Bristol Channel and any of their 

spawning rivers is not obstructed or impeded by physical barriers, changes in flows, 

or poor water quality;  

2) The size of the populations of the assemblage species in the Severn Estuary and the 

rivers which drain into it, is at least maintained and is at a level that is sustainable in 

the long term;  

3) The abundance of prey species forming the principle food resources for the 

assemblage species within the estuary, is maintained;  

4) Toxic contaminants in the water column and sediment are below levels which would 

pose a risk to the ecological objectives described above.”(Natural England and CCW, 

2008). 

10.4.0.6 The Conservation objectives relating to individually qualifying species are the same as 

listed for the SPA. 
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10.5 Construction effects 

Mortality, injury and behavioural effects due to piling, dredging and Lagoon seawall 

construction  

10.5.0.1 Construction activities, in particular impact/percussive piling, dredging, rock armour 

placement and increased vessel movements will result in an increase in underwater 

noise and vibration. These activities are expected to be intermittent.  At the highest 

levels, physical injury or mortality may occur to the exposed fish. At lower levels, noise 

may cause behavioural effects on a species, for example, avoidance of an area or 

changes in swimming speed. 

10.5.0.2 Fish species perceive noise differently depending upon physiological differences, the 

key to which is the presence or absence of a swim bladder. The swim bladder is a gas-

filled sac located in the body cavity; fish that have developed hearing through a swim 

bladder are more hearing-sensitive than those without a swim bladder.  

10.5.0.3 The mechanical coupling of the swim bladder to the inner ear is an important 

characteristic in establishing the sensitivity of fish to noise (Vella et al., 2001). Some fish 

species, such as members of the herring family (which includes shad) have good 

acoustic coupling, due to the transmission of sound pressure energy directly to the ear 

bones. These are described as ‘hearing specialists’, whilst all other species are known as 

‘hearing generalists.’ 

10.5.0.4 Several metrics are used to assess sub-sea vibration and noise. Exposure is typically 

expressed in peak Sound Pressure Level (SPL) (peak-to-peak or average unweighted 

sound over a given measurement period) and cumulative Sound Exposure Level (SEL) 

(the sum of acoustic energy over a given measurement period) (Nedwell et al., 2007). 

Underwater noise levels are generally expressed in terms of decibels relative to a 

reference pressure of one micro Pascal (dB ref 1µPa). 

10.5.0.5 Piling activity may occur to construct the temporary cofferdam (if twin sheet piled 

method is chosen), whilst dredging and seawall construction activity will be focused in 

different sections of the Lagoon footprint at different times. In general, dredging will 

usually take place in the period from April to October.  As such, it is intended that the 

seawalls will mainly be constructed during the summers of 2015 to 2017, and 

completed in 2018.  

10.5.0.6 Piling of the temporary cofferdam is expected to take approximately 6 months to 

complete, starting in the spring of 2015. Construction of the turbine and sluice gate 

housing structure within the cofferdam is programmed for between spring 2016 and 

autumn 2017. Construction works are anticipated to take place 24 hours a day, 7 days a 

week. These timings coincide with the migratory periods of the migratory fish as 

detailed in Table 10.1 below, in particular shad and salmonids. 
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Table 10.1  Summary of migratory periods for migratory fish using the Bristol Channel 

Species Migratory Period 

Allis/Twaite shad April – June  

Atlantic salmon April – December (peak June - October) 

European eel (juvenile) March – May (sea to freshwater) 

European eel (adult) September - November (downstream migration) 

Sea lamprey March – May 

Sea trout March – December (peak May/June/July) 

10.5.0.7 Underwater noise modelling was carried out (see Chapter 19 Noise and Vibration of the 

ES) to assess the existing underwater background noise levels and predicted 

underwater noise levels for piling and dredging activities at a range of distances. The 

ambient noise levels were found to be in the region of 110dB ref 1µPa -120dB ref 1µPa, 

with noise levels increasing to between 151dB ref 1µPa -179dB ref 1µPa with shipping 

associated with ports. 

10.5.0.8 The potential noise levels generated by dredging and vibro-piling are expected to be 

within this baseline range. Percussive (impact) piling will generate higher noise levels, 

ranging from 192dB ref 1µPa at 25m from the noise source, to 160dB ref 1µPa at 1000m 

from source. Acoustic propagation from piling at the turbine structure would be limited 

by the shallow water depth within the Bay, and this, together with high ambient sub-

sea noise levels, is considered likely to limit the impacts on migratory fish. 

10.5.0.9 Modelling was also carried out which specifically considered the likely range at which 

injury and behavioural responses may be expected for a range of migratory fish species 

(see Chapter 9 of the ES). Sound decay modelling has been undertaken to estimate the 

likely distances from construction noise at which avoidance by selected fish species will 

occur. The threshold SPL at which 50% of fish can be expected to show avoidance 

behaviour is taken as +75dB above the species’ hearing threshold, with strong 

avoidance by most species occurring at +90dB (Nedwell et al., 2007). Fish audiograms 

have been used in conjunction with piling emission spectra taken from literature to 

identify the range at which piling will elicit a behavioural response (Norro et al., 2010; 

De Jong & Ainslie, 2008). The modelling methodology is described in detail in Chapter 9.  

10.5.0.10 Figures 10.1 to 10.3 (taken from Chapter 9 of the ES) illustrate the range at which 

behavioural responses are expected from different migratory species (Atlantic salmon, 

trout, shad, eel and lamprey). 
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Figure 10.1: Ranges at which dredging noise is predicted to elicit a behavioural 

response from key species in Swansea Bay. Note: in the above image noise has been 

modelled around the turbines; whilst in effect it will be a mobile source of noise. 

Sound pressure levels (SPL) are given as dB above hearing threshold for the species. 

 

Figure 10.2: Ranges at which vibratory piling noise is predicted to elicit a behavioural 

response from key species in Swansea Bay. Sound pressure levels (SPL) are given as dB 

above hearing threshold for the species. 
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Figure 10.3: Ranges at which impact piling noise is predicted to elicit a behavioural 

response from key species in Swansea Bay. Sound pressure levels (SPL) are given as dB 

above hearing threshold for the species. 

10.5.0.11 Potential lethal or injurious effects are not predicted for any of the fish species as a 

result of any construction activities. The distances with respect to behavioural 

responses shown in Figures 10.1to 10.3 are tabulated in Table 10.2 below. 

Table 10.2 Modelled ranges at which migratory fish will be impacted by construction 

noise 

Species dB above hearing 

threshold** 

Behavioural response range (m) 

Dredging Vibro-piling Impact piling 

Allis/twaite shad 75 56 141 3162 

90 10 25 562 

Eel/lamprey 75 3 6 117 

90 ORR* ORR* 31 

Salmon/trout 75 3 5 177 

90 ORR* ORR* 31 

*Outside of Response Range 

**75dB is taken as the threshold at which 50% of fish can be expected to show avoidance 

behaviour; 90dB is the threshold where strong avoidance behaviour will occur in most species. 

10.5.0.12 It can been seen in Figures 10.1 to 10.3 and Table 10.1, that dredging and vibro-piling 

noise is only anticipated to result in a behavioural response for eel, lamprey, salmon 

and trout directly adjacent to the works. Eel and lamprey in particularly are considered 

insensitive to noise, therefore construction noise will not affect the movements of these 

species.  For shad, a response can be expected for 50% of the fish up to 141m away 

from vibro-piling.  

10.5.0.13 Impact piling, however, is anticipated to result in a behavioural response for 50% of the 

shad up to approximately 3km away from the turbine housing, to just beyond Mumbles 
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Head. For salmonids, avoidance behaviour is expected up to approximately 177m from 

the noise source.  

10.5.0.14 It is expected that the majority of piling will be low-noise vibro-piling and impact piling 

will only be used when hard patches of substrate are encountered. When this occurs, 

the duration of any impact piling is expected to be short, and the use of a soft-start 

piling methodology, in line with Joint Nature Conservancy Guidance (JNCC, 2010),will be 

rigorously enforced to allow any fish in the vicinity to move away from the source of the 

noise.  

10.5.0.15 It is therefore considered that the potential impacts of construction noise on eel, 

lamprey, salmon and trout will not be significant and will not impede the achievement 

of the conservation objective relating to the passage of migratory fish. 

10.5.0.16 With respect to potential effects on the movement of shad from impact piling, twaite 

shad are considered to be occasional visitors to Swansea Bay and there are no known 

records of Allis shad. The Bristol Channel south from Mumbles Head to Lynmouth 

(Devon) is approximately 40km in width; therefore, should any shad be within 3km of 

any impact piling during the migration period from April to June, there is sufficient 

width of the channel to enable them to move away quickly and safely. 

10.5.0.17 From the information presented above, construction noise is not considered to form a 

barrier effect to migration of any of the fish using the Bristol Channel to reach their 

natal rivers of the Usk, Wye or Severn, nor on the return journey out to open sea. The 

achievement of the conservation objective with respect to the migratory passage of fish 

will therefore not be affected by construction noise of the proposed Lagoon. 

Disturbance of sediments and disposal of sediment at the licensed deposit ground 

10.5.0.18 Increases in SSC above ambient levels due to dredging operations for Lagoon seawall 

and temporary coffer dam construction has the potential to act as a barrier to migration 

and to affect benthic food sources. 

10.5.0.19 Based upon the sediment contaminant analysis results (for more detail see Chapters 4 

and 6 of the ES), no analysed sediment sample across the Lagoon footprint exceeded 

Cefas Action Level 2 for any specific contaminant. The risk of the dispersal of 

contaminated sediment through dredging was therefore considered not significant, and 

the conservation objective relating to toxic contaminants within the sediment and 

water column will not be adversely affected. 

10.5.0.20 Physical process modelling has been completed and is detailed in Chapter 6 of the ES. 

The model results indicated that the sediment plume that would result from the capital 

dredging and Lagoon seawall construction of the western arm would disperse 

predominantly in a southerly direction through Swansea Bay and around Mumbles 

Head (into the rectilinear flows found within the Bristol Channel), and to a lesser extent, 

in a south-easterly direction towards the centre of Swansea Bay. For the construction of 

the eastern arm, the sediment plume would extend in a north-east to south-west axis 

into the River Neath and towards the Mumbles, with further dispersion into the centre 

of Swansea Bay (as is the case with the western scenario).  
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10.5.0.21 Modelling showed that the dispersion plume would extend approximately 4km 

westward from the construction area. The maximum SSC at this extent would be less 

than 10mg/l above background concentrations, and beyond this extent the plume 

effects would not be distinguishable from background SSC. 

10.5.0.22 For the temporary cofferdam wall, assuming construction of a sediment bund (see 

Chapter 4 Project Description) around the turbine housing, the modelling indicated that 

sediment dispersion during construction of the bund would be over a similar extent to 

the construction of the western Lagoon seawall arm. When the rock armour placed over 

the temporary cofferdam is removed (during Phase 3), increases in SSC are expected to 

return to background levels over a single spring-neap tidal cycle. 

10.5.0.23 Sediment dispersal is therefore predicted to be limited to the near-field zone of 

Swansea Bay and will be temporary in nature. It is not expected to form any barrier to 

the migration of fish to the River Usk, River Wye or the Severn Estuary SACs. 

10.5.0.24 With respect to dispersal of sediment disposed at the Swansea (Outer) licensed deposit 

ground, modelling indicated that sediment dispersion will largely be constrained within 

the Inner Bristol Channel and will be short-lived, with the dense sediment plume lasting 

less than 5 minutes. Increases in SSC generally occur in ‘pulses’ over the flood and ebb 

tide, as suspended sediment passes back and forth across the deposit ground under the 

rectilinear flow conditions. It can take approximately 5 tidal cycles before the disposed 

sediments reach the furthest extents of the plume under the residual flood (easterly) 

sediment transport. 

10.5.0.25 Background SSC within the Bristol Channel and the Severn Estuary are naturally 

extremely high, with concentrations of up to 3,000mgl
-1

 recorded in the Severn Estuary 

(Henderson et al., 2012). Diadromous fish successfully migrate through these conditions 

as a matter of course, and modelling has indicated that the sediment plume from the 

disposal ground would occur along the tidal axis (i.e. in an east-west direction) and 

therefore would not block the width of the Bristol Channel. In addition, the ability of 

fish to move away from any sediment plume means that any increases in SSC would not 

present a barrier to migration.  

10.5.0.26 Mitigation measures have also been proposed to reduce the release of suspended 

sediment into the water column. These comprise the following: 

i) use of appropriate geotextile lining placed over Geotubes/sediments prior to rock 

armour to minimise the release of fine sediment into the water column; 

ii) selection of dredging equipment by the contractor will be appropriate to the 

depths and material types to be dredged and to minimise the creation of plumes; 

iii) marine habitat or seafloor disturbance clearing for the construction of the Project 

will be limited to the red line footprint of the development. Operations outside 

the scheme footprint will be prohibited. Boundaries will be enforced and worker 

awareness information will be distributed; 

iv) the Project will adhere to Best Practice Guidance identified in Marine Minerals 

Guidance 1: Extraction by dredging from the English seabed (Office of the Deputy 

Prime Minister, 2002), or other industry standards with respect to dredging and 

disposal of dredged material; 
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v) disposal of the dredge spoil not suitable for construction will be undertaken 

Swansea Bay licensed outer disposal grounds thereby presenting minimal risk of 

impact to sites outside the development area; 

vi) dredging will be generally be undertaken between April and October; and 

vii) preventing on-board screening or minimising material passing through spillways 

when outside the dredging area to reduce the spread of the sediment plume. 

10.5.0.27 In addition to the potential migration effects described above, loss of benthic prey 

species as a result of increases in suspended sediment concentrations may also have 

indirect effects on migratory fish. The assessment of impacts on subtidal benthic 

ecology (see Chapter 8 of the ES) concluded that the habitats present within Swansea 

Bay had a tolerance to the existing relatively high and variable background levels of 

suspended sediments. The habitats therefore were of low sensitivity to any increases in 

SSC. 

10.5.0.28 The achievement of the conservation objective with respect to the migratory passage of 

fish will therefore not be affected by increased SSC at the disposal ground. 

10.5.0.29 Given the large amount of alternative foraging habitat within the Bristol Channel and 

Severn Estuary, any temporary loss of benthic prey species within Swansea Bay is not 

considered significant. The conservation objective relating to the abundance of prey 

species for the fish assemblage of the Severn Estuary will therefore be unaffected. 

Increases in artificial light 

10.5.0.30 During construction the light sources will be mobile, intermittent and localised. In 

addition, any illumination of the site will be directional, and lighting of the water surface 

will be avoided wherever possible. No effect on the conservation objective with respect 

to the migratory passage of fish past Swansea Bay is therefore anticipated. 

Habitat modification 

10.5.0.31 Temporary construction-phase loss of subtidal habitat amounts to approximately 400ha 

during dredging (total worst case wide, shallow dredge area over the three years– see 

Chapter 4 Project Description) and 44.33ha permanently lost under the footprint of the 

Lagoon seawalls and turbine and sluice gate housing structure (including losses and 

gains). For year one (where the majority of dredging takes place) this amounts to 

approximately 2.17% of the total subtidal area of Swansea Bay, the majority of which 

will begin to recover immediately following cessation of dredging. 

10.5.0.32 As the numbers of migratory fish associated with upstream SACs likely to be found in 

Swansea Bay are very low (see below) and given the large amount of alternative 

foraging habitat available over the rest of the Bristol Channel and the Severn Estuary, 

both the temporary and permanent losses are considered insignificant, and the 

conservation objective relating to the abundance of prey species for the fish 

assemblage of the Severn Estuary will therefore not be significantly affected. 
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10.6 Operational effects

Entrainment and injury in turbines

10.6.0.1 Once in inshore waters, diadromous migratory species (salmon and shad species) use 

characteristics such as the earth’s magnetic field (Willis et al., 2009), fluvial flow and 

associated salinity changes and olfactory cues.  The general patterns of flow with

Bristol Channel draw these olfactory trails toward the centre of the channel as they 

extend to the west, owing to the depth of the main channel increasing toward the 

centre. In the case of salmonids, they typically stay in deeper waters following ol

trails until they are relatively close to their natal rivers (Quinn, 2005). 

10.6.0.2 A tidal flow separation also exists between Swansea Bay and the Bristol Channel (as 

illustrated in Figure 10.4 below). This has the effect that no up

olfactory trails are likely to cross the flow separation, and that the worst case scenario is 

an olfactory trail that roughly follows the boundary of the flow separation.

 

Figure 10.4.  General tidal flows overlaid on a frame capture from a video output

drifter model. The drifters have been arranged in a checkerboard pattern to highlight tidal 

flow patterns. The flow separation which runs along the southern limit of the Bay is 

represented by the blue dashed line.

10.6.0.3 As a result, salmonid and 

60km upstream are not expected to enter the Swansea Bay circulation. Fish entering 

the Bay are likely to be limited to random occurrences or strays. Practically all 

anadromous salmon populations

evolutionary adaptation to a changing environment. Genetic variation in populations of 

salmon in the rivers Teifi, Usk and Wye in Wales was investigated by O’Connell 

(1995), who identified strong ge
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within and between catchments, with only around 3% of adults straying into non-natal 

rivers. Even if adults from the River Wye, River Usk and the Severn Estuary did stray into 

Swansea Bay, they are not necessarily going to migrate into the rivers that feed into the 

Bay and may just as easily continue their journey towards their natal rivers. 

10.6.0.4 Salmon smolts migrate rapidly and actively towards open marine areas after leaving 

their natal rivers (Malcolm et al., 2010) and do not appear to closely follow shorelines. It 

is therefore considered that smolts emerging from the River Wye SAC, River Usk SAC 

and the Severn Estuary SAC are highly unlikely to enter Swansea Bay on their way to the 

Celtic Sea. The behaviour of migrating sea trout kelts, sea lamprey transformers, 

juvenile shad and silver eels is considered likely to be similar. 

10.6.0.5 Sea lamprey are more widely distributed during their marine phase, and the rarity of 

their capture in coastal and estuarine waters suggests that they are not shoaling fish 

and are widely dispersed at sea (Henderson, 2003). In addition to sea lampreys’ 

insensitivity to noise, individuals associated with SACs at least 60km upstream are 

considered highly unlikely to be found in significant numbers in Swansea Bay, 

particularly given the flow separation between Swansea Bay and the Bristol Channel. 

10.6.0.6 Little is known about the migratory behaviour of eels; however, given the flow 

separation and the distance of the SACs upstream from Swansea Bay, it is also 

considered that insignificant numbers of eels aiming for the River Usk SAC, River Wye 

SAC and the Severn Estuary SAC will be found within Swansea Bay. 

10.6.0.7 Hydroelectric turbines have the potential to injure or kill fish which are entrained within 

the generating flow. This can occur as a result of collision with the rotating turbine 

blades, or due to changes in pressure, severe turbulence or hydraulic shear stress. Risks 

typically increase as fish increase in length and mass, and sensitivities vary amongst 

species (Turnpenny, 1997). 

10.6.0.8 As described above, the tidal flow separation that exists between Swansea Bay and the 

Bristol Channel means that migratory fish following olfactory trails to home into natal 

rivers are highly unlikely to stray into Swansea Bay, particularly as the general patterns 

of flow within the Bristol Channel draw these olfactory trails toward the centre of the 

channel as they extend to the west, owing to the depth of the main channel increasing 

toward the centre.  

10.6.0.9 Notwithstanding this, modelling was undertaken in order to assess the risk of injury to 

salmon associated with the River Usk, River Wye and Severn Estuary SACs (see Chapter 

9 of the ES for full details and Appendix 9.3 and 9.4, Volume 2). Based on studies of 

salmon carried out by O’Connell et al. (1995) which found only around 3% of adults 

straying into non-natal rivers, this figure was used as the basis of the salmon population 

level as illustrated in Table 10.3 below. This is considered to be a conservative estimate, 

as salmon typically stay in deeper waters following olfactory trails until they are 

relatively close to their natal rivers (Quinn, 2005), so are considered likely to be in the 

deeper central channel as they pass Swansea. 
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Table 10.3 Adjusted mortality rates for Atlantic salmon from SACs to the east of the 

Project 

Species Mean 

mortality 

(base level %) 

Expected AFD* 

efficiency (%) 
Residual 

mortality with 

AFD (%) 

% Mortality to 

fish from SACs 

(i.e. 3% of base 

level) 

Atlantic salmon adult 0.87 70 0.26 0.0078 

*Acoustic fish deterrent 

10.6.0.10 Acoustic Fish Deterrents (AFDs) are proposed for the entrance to the turbine structure 

as a mitigation measure against fish entrainment, primarily aimed at hearing-sensitive 

species. AFDs are highly effective in discouraging the ingress of herring species 

(including shad) (up to 90%; Turnpenny & O’Keefe, 2005). For salmonids, which are 

hearing generalists, the mitigation is slightly less effective. However, following 

mitigation, the estimated annual mortality to salmon from the upstream SACs is 

approximately 0.0078% of the total migrating stock.  

10.6.0.11 With respect to shad, which are hearing specialists, it is considered that the presence of 

AFDs should prevent any injury from the turbines, should any stray shad find 

themselves in proximity to the turbines during the migratory period. 

10.6.0.12 For the remaining migratory species, the extremely low numbers of fish associated with 

upstream SACs expected to be found within Swansea Bay mean that there will be no 

effect on the conservation objectives relating to the integrity of the fish population 

during the operation of the turbines. 

Fragmentation of migratory routes due to the presence of the Lagoon 

10.6.0.13 It has already been demonstrated that the flow separation between Swansea Bay and 

the Bristol Channel mean that olfactory trails from the east will not enter Swansea Bay 

and that the worst case scenario is an olfactory trail that roughly follows the boundary 

of the flow separation. Therefore, the presence of the Lagoon will not fragment any 

migratory routes and the conservation objective relating to passage of migratory fish 

will not be affected. 

Behavioural disturbance from turbine operation 

10.6.0.14 The turbines proposed for the Project are of modern design, and operate in both ebb 

and flood flow conditions, maximising efficiency. Modelling of the predicted 

underwater noise levels for turbines at a range of distances was undertaken in Chapter 

19 of the ES. This indicated that at 25m the turbine noise was 103dB ref 1µPa, dropping 

to 71dB ref 1µPa by 1000m from the turbines. 

10.6.0.15 As background levels were between 110 and 120dB ref 1µPa, increasing to between 151 

and 179dB ref 1µPa when shipping was taken into account, it was considered that noise 

levels would not increase significantly beyond very close proximity to the turbines. 

10.6.0.16 As the numbers of migratory fish associated with the eastern SACs are considered to be 

very small, the impacts on any fish that are hearing specialists (i.e. shad) that may be in 

close proximity to the turbines are concluded to be insignificant, as they would be 

deterred by the AFDs and would be able to move away quickly and easily. 
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Increased mortality from recreational fishing 

10.6.0.17 Recreational angling within Swansea Bay occurs from beaches, rocky outcrops and 

boats. During operation, recreational anglers will be permitted to fish from the Lagoon 

wall to target marine species. However, the impacts on the population of SAC species 

from this increase is considered negligible due to the very low numbers of migratory 

fish associated with the SACs likely to be in Swansea Bay, and the fact that diadromous 

species are rarely caught from Swansea Bay (Thomas, pers. comm., 2013). 

Increases in artificial light 

10.6.0.18 Lighting will be incorporated in the design of the Project to ensure a safe environment 

for operatives and members of public accessing the facility.  

10.6.0.19 Light may repel or attract fish depending on species and/or life stage. Eel are known to 

actively avoid light at all life stages. However, the extremely small numbers of eel 

anticipated to be found in Swansea Bay (associated with SACs upstream) mean that any 

effects on the migratory passage of eel are expected to be insignificant. 

Behavioural effects as a result of electromagnetic fields from export cables 

10.6.0.20 Electricity will be transported to the substation at Baglan Bay along three single 275kV 

core cables trenched within the Lagoon western seawall above high water. Once 

onshore, the electric cables will run sub-surface to terminate at Baglan Bay substation. 

The cable route will cross the course of the Neath River. It is currently proposed that the 

cable will pass under the river bed (2.1 m depth), perpendicular to the channel through 

existing pipe work or through new infrastructure. Alternatively the cables would cross 

the River Neath by the installation of a single large diameter or 3 smaller diameter ducts 

by directional drill, approximately 650m in length. The duct(s) will be installed with 

approximately 10m clearance from the top of the duct to the river bed above. 

10.6.0.21 Whilst burying a cable will not affect the magnitude of the magnetic field, the field will 

diminish with increasing distance from the cable in direct proportion to the current 

(amperes) passing along the cable. 

10.6.0.22 Electromagnetic fields produced from the cables have been modelled (Table 10.4). 

Results indicate that electric fields (E) will be fully contained by the shielding around the 

cables, whilst magnetic (B) fields will be released into the local environment, but will be 

limited in strength. 

Table 10.4  Modelled electromagnetic fields produced by cable. 

Distance from cables (m) Trefoil cleated (µT) Trefoil in 180 mm OD ducts (µT) 

1 8.300 13.600 

5 0.333 0.544 

10 0.083 0.136 

50 3.326 x 10
-3

 5.443 x 10
-3

 

10.6.0.23 The magnetic fields produced by the cables even at 1m distance (8.3 µT) are below 

levels which magnetosensitive fish such as elasmobranchs are known to detect and 

respond to (36 µT and in the range of 25-100 µT) (Gill et al, 2005). Electromagnetic 

fields generated from the electrical transmission cable are therefore not expected to 
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impact on fish fauna within the Bay (interpreted as interference with prey detection and 

avoidance or attraction to EMF) or impede those returning to rivers. 

10.6.0.24 As the numbers of migratory fish associated with eastern SACs within Swansea Bay are 

considered to be very small, and the effects of any magnetic field are not discernable 

beyond the immediate vicinity of the cable, no adverse effect on the achievement of 

conservation objectives relating to the movement of migratory fish is anticipated. 

10.7 Cumulative effects 

10.7.0.1 As identified previously, the projects and activities in the Bristol Channel and Severn 

Estuary that have the potential to effect migratory fish associated with the River Usk, 

River Wye and River Severn SAC in-combination with the Project are those that are 

likely to result in an increase in suspended sediments and sediment deposition as 

follows:  

i. Porthcawl regeneration scheme, specifically the Porthcawl Marina Project; 

ii. maintenance (navigational) dredging along the Swansea (Tawe), Neath and Port 

Talbot Channels; and 

iii. maintenance dredging by the Monkstone cruising and sailing club and Swansea 

Marina. 

10.7.0.2 In addition to the proposed dredging for the construction works associated with the 

Project, ongoing maintenance dredging will also be undertaken in the areas above, and 

associated with the Porthcawl regeneration scheme. These ongoing activities will lead 

to both temporal and spatial increases in SSC (above background) within Swansea Bay 

and potentially slightly further afield within the Inner Bristol Channel. Whilst these 

activities will more than likely occur at differing times throughout the year, there is 

potential for a cumulative/in-combination effect with each other, but also with the 

sediment plumes arising from the Project. 

10.7.0.3 Increases in SSC (above background) within Swansea Bay will be temporary and similar 

to cumulative effects that already take place with ongoing maintenance dredging 

activities and previous capital dredging works (such as the deepening of the Port Talbot 

Approach Channel in 1996). It is considered likely that the sediment plumes associated 

with the Project may overlap with ongoing maintenance dredging activities in Swansea 

Bay and within the Inner Bristol Channel (providing the maintenance dredging is carried 

out between April and September) due to the length of time that construction is to take 

place.  

10.7.0.4 Modelling predicts that sediment dispersion from the  disposal activities at the disposal 

ground, will be of a similar pattern and magnitude to those modelled for the Project, 

with the potential for enhanced peak SSC increases (and temporary sedimentation 

rates) should maintenance dredge disposals occur at the same time as the proposed 

capital dredge disposal for the Project. 

10.7.0.5 Therefore, should maintenance dredging and sediment disposal take place at the same 

time as the Project, predicted changes in SSC are in the order of background variation 
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(and relatively short lived) and therefore there will be no adverse impact on the 

migratory movement of fish or their food source. 

10.7.0.6 Once construction activities have stopped, no significant cumulative impact is predicted 

with respect to any ongoing maintenance dredging and the operation of the Project.  

  



 Tidal Lagoon Swansea Bay plc  

 

Tidal Lagoon Swansea Bay 

Habitat Regulations Assessment Report  Page 80 

 

11.0 Appropriate Assessment of potential effects on SACs 

designated for Grey Seal 

11.1 Introduction 

11.1.0.1 As described in Section 7.2, the Updated Screening Report (Appendix 2) concluded that 

although the numbers of grey seal recorded within Swansea Bay were considered to be 

small, employing the precautionary principle it could not be ruled out that there would 

be no impacts as a result of the Project on the populations of grey seal associated with 

Cardigan Bay SAC, Pembrokeshire Marine SAC or Lundy SAC (all of which are at least 

70km away).  

11.1.0.2 In addition, the possible cumulative effects of noise and suspended sediment during 

construction and injury/mortality during operation to grey seals could not be screened 

out when the following projects were taken into consideration: 

i) maintenance (navigational) dredging along the Swansea (Tawe), Neath and Port 

Talbot Channels and at Monkstone cruising and sailing club and Swansea Marina; 

ii) Tidal Energy Ltd DeltaStream Demonstrator Installation, Ramsey Sound, 

Pembrokeshire; and 

iii) Tidal Energy Ltd DeltaStream Demonstration Array, St David’s Head, 

Pembrokeshire. 

11.2 Cardigan Bay SAC 

11.2.0.1 The Cardigan Bay SAC is located in the southern part of Cardigan Bay off north 

Pembrokeshire. The site is over 100km across its westernmost extent from the Lleyn 

Peninsula to St David’s Head.  

11.2.0.2 Grey seal are a qualifying feature of the SAC but not a primary reason for notification. 

Conservation objectives 

11.2.0.3 The following conservation objectives have been taken from the Regulation 33 Advice 

for Cardigan Bay SAC (CCW, 2009): 

“The species features will be considered to be in favourable condition when, subject to 

natural processes, each of the following conditions are met:  

i. The population is maintaining itself on a long-term basis as a viable component of 

its natural habitat. Important elements include: population size, structure, 

production, condition of the species within the site. 

ii. As part of this objective it should be noted that for bottlenose dolphin and grey seal 

contaminant burdens derived from human activity are below levels that may cause 

physiological damage, or immune or reproductive suppression.  

iii. Grey seal populations should not be reduced as a consequence of human activity. 

iv. The species population within the site is such that the natural range of the 

population is not being reduced or likely to be reduced for the foreseeable future. 
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v. As part of this objective should be noted that for bottlenose dolphin and grey seal: 

their range within the SAC and adjacent interconnected areas is not constrained or 

hindered; there are appropriate and sufficient food resources within the SAC and 

beyond; the sites and amount of supporting habitat used by these species are 

accessible and their extent and quality is stable or increasing. 

vi. The presence, abundance, condition and diversity of habitats and species required to 

support this species is such that the distribution, abundance and populations 

dynamics of the species within the site and population beyond the site is stable or 

increasing. 

vii. As part of this objective it should be noted that: the abundance of prey species 

subject to existing commercial fisheries needs to be equal to or greater than that 

required to achieve maximum sustainable yield and secure in the long term; the 

management and control of activities or operations likely to adversely affect the 

species feature is appropriate for maintaining it in favourable condition and is 

secure in the long term; Contamination of potential prey species should be below 

concentrations potentially harmful to their physiological health”. 

11.3 Lundy SAC 

11.3.0.1 Due to the variation in sheltered and exposed coasts and headlands, Lundy Island is 

exposed to a wide range of physical conditions. Lundy SAC has a granite and slate reef 

system which extends over 1km offshore, dropping steeply into deep water in areas. 

There is a large variety of habitats and associated species on the reefs, including 

biogeographically distinct communities at their northern limit of distribution. Long-lived 

species such as soft coral and pink sea-fan are found on the east coast of the island in 

deep, sheltered locations.  

11.3.0.2 Grey seal are a qualifying feature of the SAC, but not a primary reason for notification. 

Conservation objectives 

11.3.0.3 The following conservation objectives have been taken from the Natural England 

website (www.naturalengland.org.uk): 

i. Avoid significant disturbance to qualifying species; 

ii. Ensure integrity of the site is maintained; 

iii. Ensure site makes full contribution to achieving Favourable Conservation Status of 

each of the qualifying features; 

11.3.0.4 Subject to natural change, the following objectives are to maintain or restore: 

i. The extent and distribution of qualifying natural habitats and habitats of qualifying 

species;  

ii. The structure and function (including typical species) of qualifying natural habitats 

and habitats of qualifying species;  

iii. The supporting processes on which qualifying natural habitats and habitats of 

qualifying species rely;  
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iv. The populations of qualifying species;  

v. The distribution of qualifying species within the site.  

11.4 Pembrokeshire Marine SAC 

11.4.0.1 The Pembrokeshire Marine SAC located in south-west Wales has several important 

characteristics, including a wide range of physical habitats, species diversity and the 

presence of rare and ecologically-important habitats and species. The SAC includes the 

Daugleddau estuary and Milford Haven; two of the best examples of ria (drowned river 

valley) estuaries in the UK. A wide range of environmental conditions including seabed 

substrates, tidal streams and salinity gradients are found here and support a community 

of high diversity.   

11.4.0.2 Pembrokeshire Marine SAC supports the largest grey seal breeding colony on the west 

coast south of the Solway Firth, representing over 2% of annual UK pup production. 

Grey seal are a primary reason for the selection of the site as a SAC. 

Conservation objectives 

11.4.0.3 The conservation objective for the grey seal feature of the Pembrokeshire Marine SAC is 

to maintain the feature in favourable condition, as defined below:  

“The feature will be considered to be in favourable condition when, subject to natural 

processes, each of the following conditions are met:  

I. The population size, and the ability of the grey seal population to determine and 

maintain its size are no more degraded or inhibited as a consequence of human 

action than at the time the site was classified a candidate SAC. 

II. Pup production is unsuppressed by sub-optimal physiological health caused by 

human action, and  pup production, and processes determining it are no more 

degraded or suppressed as a consequence of human action than at the time the site 

was classified a candidate SAC. 

III. Pup mortality as a consequence of human action is at or below levels existing at the 

time the site was classified a candidate SAC, and processes determining survival are 

no more degraded or suppressed as a consequence of human action than at the 

time the site was classified a candidate SAC. 

IV. The population structure is not selectively modified by human activity. 

V. The physiological health and reproductive capacity is no more degraded by human 

action than at the time the site was classified a candidate SAC 

VI. Contaminant burdens derived from human activity remain below levels that may 

cause physiological damage, or immune or reproductive suppression. 

VII. the range, access to and use of natural habitat throughout the site necessary for any 

stage of the grey seal’s biological cycle are no more restricted by human action than 

at the time the site was classified a candidate SAC”. 
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11.5 Construction effects 

Collision risk during construction 

11.5.0.1 Seals and cetaceans can potentially collide with vessel propellers and machinery, 

possibly leading to physical injury (such as propeller wounds) and, in the worst cases, 

fatalities (Agreement on the Conservation of Small Cetaceans in the Baltic and North 

Seas, ASCOBANS, 2003). 

11.5.0.2 Construction of the seawalls and turbine/sluice gate housing structure will be 

undertaken from approximately spring 2015 for the following three years and will 

require a number of offshore plant and vessels. 

11.5.0.3 Vessels involved in the construction phase of the development are either likely to be 

stationary or travelling at relatively slow speeds (typically around 3-5 knots). Boat 

speeds could be higher during steaming to the site although maximum speeds of these 

vessel types are typically less than 14 knots (the speed above which most lethal or 

serious injury is considered to be caused).  However, many of the construction vessels 

could be using ducted propellers which have been linked to several cases of seal 

mortality in recent years (Bexton et al. 2012).   

11.5.0.4 Swansea Bay is a busy area for vessel traffic including recreational boats, dredgers and 

fishing boats. Any grey seals in the Swansea Bay area are therefore regularly exposed to 

vessels and will routinely need to avoid collision.   

11.5.0.5 As described in Section 11 of the Updated Screening Report, the number of grey seals 

likely to be utilising Swansea Bay on a regular basis is extremely low.  Given the low 

numbers of individuals, the implementation of mitigation including speed restrictions 

and the temporary nature and extent of the construction phase of the development, it 

is considered highly unlikely that individual seals would be affected to the degree that 

they would suffer severe injury or mortality as a result of collision with vessels.  As such, 

it can be concluded that the effects of potential collision mortality during construction 

will be not significant and the conservation objectives of in relation to maintaining the 

population of grey seals will not be affected. 

Visual disturbance during construction 

11.5.0.6 Disturbance caused by an external visual influence can cause marine mammals to stop 

feeding, resting, travelling and/or socialising, with possible long term effects of 

repeated disturbance including loss of weight, condition and a reduction in reproductive 

success (Chapter 10 Marine Mammals and Turtles). 

11.5.0.7 Construction of the Lagoon seawalls and the turbine and sluice gate housing structure 

will be undertaken between approximately spring 2015 for the following three years 

and will require a number of offshore plant vessels including dredger boats, barges and 

tugs during the different stages of construction (see Chapter 10 Marine Mammals and 

Turtles).  

11.5.0.8 The Project is several kilometres away from the minor seal haul out site recorded on 

Worm’s Head and consequently no visual disturbance of this site is anticipated. Grey 

seal have also been regularly observed in areas with frequent vessel movements such as 
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Port Talbot. Any grey seals in the area are therefore expected to be reasonably 

habituated to visual disturbance. 

11.5.0.9 Due to the low numbers of seals that may be present within Swansea Bay and the 

habituation of seals to vessel activity and other potentials disturbing operations (e.g. 

dock activities), it is considered that there will be no significant impact upon the 

populations of grey seals associated with European sites as a result of visual disturbance 

during construction. The achievement of the conservation objective in relation to 

disturbance will therefore be unaffected. 

Noise disturbance during construction 

11.5.0.10 Piling activities during construction will generate the greatest levels of underwater 

noise. The piling methodology and timing is detailed in Section 10.5 of this report. 

Modelling was undertaken to predict the potential distances at which a significant 

behavioural response will occur in grey seal (Chapter 10 Marine Mammals and Turtles). 

In terms of species specific hearing thresholds, the model predicted that any grey seal 

which may be passing or feeding in the area during piling would show a strong 

behavioural avoidance response at around 25m from the source of percussive piling and 

within two metres from any vibro-piling.  

11.5.0.11 As the numbers of seals using Swansea Bay are so low and the effects so spatially 

limited, the potential impact of underwater noise on seals associated with European 

sites is considered to be insignificant. The achievement of the conservation objective in 

relation to disturbance will therefore be unaffected. 

Release of contaminants associated with the dispersion of suspended sediments 

during construction 

11.5.0.12 Marine mammals are exposed to a variety of anthropogenic contaminants, through the 

consumption of prey.  As top predators, they are particularly at risk from contaminants 

which biomagnify through the food chain (i.e. those found at increasing concentrations 

at higher trophic levels).  Although high levels of potentially damaging pollutants have 

frequently been detected in marine mammals, particularly seals and cetaceans 

inhabiting nearshore environments, direct causal links with health status and 

population changes have rarely been demonstrated. 

11.5.0.13 During the construction phase of the Project, the potential exists for contamination to 

be released into the water column.  This could occur in one or more of the following 

ways: 

i. the release of contaminated sediments during dredging and disposal activities; 

and 

ii. the release of contaminant within sediment that is present in-situ in areas where 

works will be carried out.  

11.5.0.14 The impacts from these pathways are reviewed within Chapter 6 (Coastal Processes, 

Sediment Transport and Contamination). The conclusion from this work is that the risk 

of contamination through the proposed works beyond Swansea is insignificant.   
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11.5.0.15 In view of these considerations, the overall probability of contamination occurring is 

therefore considered to be low and would not lead to a significant effect upon grey 

seals.  The achievement of the conservation objective with respect to the contaminant 

burden will therefore not be affected as a result of construction of the Project. 

Changes in suspended sediment concentrations during construction 

11.5.0.16 Increased turbidity could affect foraging, social and predator/prey interactions of 

marine mammals.   However, marine mammals are known to have acute hearing 

capabilities which allow them to function as predators in low visibility, turbid 

conditions. Seals hunting in poor visibility waters also use fish-generated water 

movements for locating prey, which they can detect using their highly sensitive 

mystacial vibrissae (Hanke and Dehnhardt,  2013; Schulte-Pelkum et al. 2007).  

11.5.0.17 Grey seals are therefore considered to be well adapted to living in areas with a high 

suspended sediment load and are regularly recorded in such environments in the UK 

e.g. estuaries and tidal steams. 

11.5.0.18 During dredging works for the construction of the Lagoon seawalls there will be 

localised and temporary increases in SSC as described in Chapter 6 (Coastal Process, 

Sediment Transport and Contamination).  The modelling results predict that these 

temporary elevations in SSC will dissipate to background concentrations within a spring-

neap tidal cycle on cessation of the works. Changes outside Swansea Bay are unlikely to 

be distinguished from the natural variability. Therefore, in physical terms, the plumes 

resulting from any dredging are expected to have a minimal and local effect on SSC in 

the vicinity of the Project.  

11.5.0.19 SSC during dredge disposal is predicted to be within the level of variability found during 

existing disposal operations at the disposal ground. Because of the naturally high 

suspended sediment loads in Swansea Bay and the physiological traits of grey seals, any 

seals using Swansea Bay are considered to be well adapted to turbid conditions and 

therefore not sensitive to the scale of changes in SSC predicted during construction. 

Therefore, no significant effects upon grey seals are expected as a result of the 

construction of the Project and the achievement of the conservation objective in 

relation to abundance of prey will not be affected. 

11.6 Operation effects 

Changes to foraging habitats during operation 

11.6.0.1 The Lagoon will cover a total intertidal and subtidal area of approximately 11.5km
2
.  As 

discussed in Chapter 10 (Marine Mammals and Turtles), transient movement of marine 

mammals into the Lagoon through the sluice gates is possible but considered likely to 

be a rare occurrence. If a marine mammal does pass into the Lagoon it could become 

trapped and might need to be released.  The assumption has therefore been made that 

the Lagoon constitutes an area of potential displacement (and consequently habitat 

loss) for marine mammals. Much of the Lagoon is within the intertidal zone or shallow 

infralittoral zone, which is considered to be less frequently used for foraging by marine 

mammals.  Marine habitat within the Lagoon deeper than 5m (below Chart Datum) 

covers approximately 2.4 km
2
 (which represents 21% of the total lagoon area).  This is a 
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very small area in the context of the wider Bristol Channel or Celtic and Irish Seas 

Marine Management Unit (MMU) (<0.1% and <0.001 respectively). 

11.6.0.2 The Lagoon will cause a direct loss of habitat and grey seal have been recorded foraging 

in the general area of the Lagoon. However, given the high mobility and large foraging 

range of this species, loss of habitat due to the Lagoon will only constitute a very small 

fraction of the total area used by these species for foraging.  Therefore no significant 

effects would occur as a result of the operation of the Project. The achievement of the 

conservation objectives with respect to grey seal prey abundance and habitat 

availability will not be affected. 

Collision risk during operation 

11.6.0.3 Behavioural responses of marine mammals to perceived threats can be broadly 

categorised in two ways: avoidance and evasion.  With respect to the presence of hydro 

turbines, marine mammals may demonstrate two types of response: long range 

avoidance (i.e. avoiding the area within the vicinity of the turbine/sluice gate structure) 

or close range evasion (i.e. during a close encounter with a turbine blade), depending 

upon the distance at which the device is perceived and the subsequent behavioural 

response.  Further information on the general sensitivity of marine mammals to 

collision is presented in Chapter 10 (Marine Mammals and Turtles).  

11.6.0.4 Much uncertainty currently exists with respect to the behaviour of marine mammals 

around hydro turbines during operation, given the relatively small number which are in 

operation globally (Thompson et al. 2013).   

11.6.0.5 The most comprehensive field based monitoring of marine mammals with turbines 

currently available is from the SeaGen tidal turbine device located in the Narrows of 

Strangford Lough, Northern Ireland from 2005 to 2010 (Royal Haskoning, 2011).  This 

work has concluded that no major impacts on marine mammals had occurred across the 

3 years of post-installation monitoring.  No long-term changes in abundance of seals 

were attributed to the presence or operation of the device.  However, small scale 

changes in the behaviour and distribution of seals were observed during operation.  

Seals generally transited at a relatively higher rate during periods of slack water, 

indicating avoidance.  The report suggested that this avoidance reduces the risk of any 

direct interactions with the moving rotors and that both seals and porpoises have the 

capacity to adjust their distributions at local scales in response to a potential hazard.     

11.6.0.6 With respect to this Project, up to 16 bulb turbines each with a diameter of 7m and 

rotational speed of up to 67rpm are proposed. The turbines will be operational during 

both the day and night.  

11.6.0.7 Peak flood flow rates outside the lagoon of approximately 1.5m/s have been predicted 

within a few metres of the turbines, with lower rates recorded at greater distances 

away. Close range evasion is therefore considered possible for fast swimming grey seal 

(as they could turn around and swim against the flows).  The maximum tip speed of one 

of the Project turbine blades is approximately 25 m/s. There would therefore be no 

chance of evasion if a grey seal entered the turbine and this would likely result in 

serious injury or fatality.     



 Tidal Lagoon Swansea Bay plc  

 

Tidal Lagoon Swansea Bay 

Habitat Regulations Assessment Report  Page 87 

 

11.6.0.8 However, the low numbers of seals using Swansea Bay means that the probability of a 

collision occurring is considered to be low, particularly when close range evasion is also 

possible.   

11.6.0.9 Notwithstanding this, in order to further minimise any potential for impacts an 

appropriate package of adaptive mitigation and monitoring measures to reduce 

significance levels will be developed and agreed with NRW. Measures which could be 

applied are discussed in greater detail in Chapter 10 (Marine Mammals and Turtles) 

Section 10.7 and Section 12 of this report. 

11.6.0.10 In addition, the acoustic deterrents that are being proposed to be used to mitigate the 

risk of collision for fish (see Section 10 of this report) will provide early acoustic warning 

for marine mammals and lead to minor behavioural avoidance reactions. With 

appropriate measures in place, no significant effects upon the grey seal population 

associated with the European sites are predicted. As a result, there will be no effects 

upon the conservation objectives with respect to the population of grey seal. 

Barrier to movement during operation 

11.6.0.11 The Lagoon will not block any migratory routes or access to key foraging or nursery 

grounds. The small numbers of grey seals that use Swansea Bay as a foraging resource 

also means that the risk of animals becoming trapped inside the lagoon is considered 

insignificant in the context of the total populations of the Pembrokeshire Marine SAC, 

Cardigan Bay SAC and Lundy SAC.  

11.6.0.12 Notwithstanding this, measures will also be put in place to ensure that should any 

marine mammal enter the Lagoon and not successfully leave via the sluice gates, a 

capture and release protocol is developed with guidance from appropriate 

stakeholders. With the implementation of this mitigation, no effect on the achievement 

of the conservation objective relating to the population of grey seals is anticipated.  

Noise disturbance during operation 

11.6.0.13 No published information is available on the operational noise from the hydropower 

turbines that will be used specifically for the Project.  The limited evidence available on 

tidal stream turbine devices and their potential effects on marine mammals formed the 

basis of modelling undertaken to predict the behavioural effects on grey seals from 

operational noise.  

11.6.0.14 The model predicted that grey seal will exhibit no behavioural response even at the 

source of noise.  The noise generated by the turbines will only be audible within around 

12m for grey seal.  

11.6.0.15 Given that no behavioural or physiological responses are predicted to occur in grey seal, 

even at the source of the turbine noise, the impacts of the operational noise generated 

by the turbines is considered to be insignificant. Therefore there will be no effect on the 

conservation objectives for the European sites in relation to grey seal. 
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Electromagnetic fields during operation 

11.6.0.16 The cable route used in the Project will travel from the turbines through the western 

arm of the Lagoon seawall and then over land to the western bank of the River Neath. 

No cables will be buried within Swansea Bay. The cables will then cross the River Neath, 

either in existing ducts or by means of direct drilling.  

11.6.0.17 Marine mammals are not considered to be electrosensitive species (Hanke and 

Dehnhardt, 2013; Gill et al, 2005). In addition, no evidence has been found to suggest 

that pinnipeds (i.e. seals) are magneto-sensitive (Gill et al, 2005; Murphy, 2012). As 

such, no effects on the grey seals that may be present within the Swansea Bay area are 

expected and there will be no effect on the on the conservation objectives for the 

European sites in relation to grey seal.   

11.7 Cumulative effects 
Suspended sediments and noise 

11.7.0.1 With respect to the potential in-combination effects of the Project with navigational 

maintenance dredging, modelling undertaken in Chapter 6 of the ES, predicted that the 

sediment plumes resulting from any dredging would have a minimal and local effect on 

SSC in the vicinity of the Project. SSC during dredge disposal are predicted to be within 

the level of variability found during existing disposal operations at the disposal ground. 

Given the high natural variability in background levels of SSC, the effects of any 

potential overlap with maintenance dredging activities on grey seal are considered to 

be insignificant, particularly as grey seals are considered to be well adapted to turbid 

conditions and are therefore not considered sensitive to the predicted changes in SSC 

(Chapter 10 Marine Mammals and Turtles). 

11.7.0.2 Ongoing channel and aggregate campaigns also have the potential to cause noise 

related impacts to grey seal. However, the main reaction from grey seals to dredging is 

likely to be some limited, temporary avoidance during the works. Taking into 

consideration the small numbers of seals using Swansea Bay, any cumulative impacts 

from dredging are expected to be insignificant and will not affect the achievement of 

any conservation objectives relating to the distribution or disturbance of grey seals. 

Operation of the turbines 

11.7.0.3 The DeltaStream device is a 1.2MW unit which generates electricity from three separate 

horizontal axis turbines, each with a 15m rotor, mounted on a common frame. It will be 

installed in June 2014 within Ramsey Sound, off the north-eastern tip of Ramsey Island, 

for a twelve month test run in order to demonstrate the capability of the technology 

(www.marineenergypembrokeshire.co.uk). 

11.7.0.4 The total population of grey seals on Ramsey Island has been estimated at 2,453 

individuals (Strong et al, 2005), with the majority of the population being maternal cows 

and pups. The main haul out sites and breeding sites are found on the west of the island 

(Aber Mawr) and the south eastern tip (Porth Lleugog-Abermyharan). Smaller sites are 

also located along the east of the island (Pembrokeshire Marine Code Group, 2008).  

11.7.0.5 The EIA for the Ramsey Sound installation (ABPMer, 2009) assessed the risk of marine 

mammal collision with the turbines as being minor to minor moderate adverse on the 
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basis that: the device is several kilometres from the main resting and breeding grounds 

for grey seals; there is clearance above the devices when grey seals are travelling and 

undertaking shallow diving; and that operational noise from the turbines will also 

provide early acoustic warning which is expected to lead to avoidance behaviour. 

11.7.0.6 There will be no temporal overlap between the Ramsey Sound installation and the 

Project, as turbines will not be operational in the Lagoon until 2018, several years after 

the Ramsey Sound installation will be decommissioned. Therefore, there will be no 

cumulative impact resulting from these two projects. 

11.7.0.7 The proposed St David’s installation is a follow-on project from the Ramsay Sound Array 

and is situated approximately 2km to the north of the Ramsey Sound project. Current 

proposals involve nine turbines producing 10MW of electricity for up to 25 years. 

Construction is planned to commence in 2017; however, the environmental assessment 

for this project is currently ongoing.  It is therefore extremely difficult at this stage to 

assess any potential cumulative impacts with the Project (even if the technology to be 

used is similar) due to the possible differences in grey seal distribution between the two 

sites leading to potentially different impacts. 

11.7.0.8 Grey seals have quick reflexes, good sensory capabilities and fast swimming speeds. This 

species also can be very agile (Hoelzel, 2002). These are all attributes which increase the 

chance of close range evasion with tidal turbines. Turbine collision risk monitoring 

during construction is a mitigation method that is proposed for the Project to reduce 

the risk of marine mammals encountering the turbines. Monitoring may include 

detection of mammals using both surface detection (using a qualified Marine Mammal 

Observer) and an active sonar system. This combination was used successfully to 

monitor collision risk at Strangford Lough SAC, where no marine mammal carcasses 

have been detected that have shown evidence of interaction between the marine 

mammals and the tidal device (Royal Haskoning, 2011). In addition, the Sea Mammal 

Research Unit (SMRU) has been developing software for the detection and classification 

of marine mammals using active sonar which could be developed as part of an 

automated system (McConnell et al, 2013).  

11.7.0.9 The acoustic deterrents that are being proposed to mitigate the risk for collision of fish 

will also provide some warning for marine mammals that will lead to minor behavioural 

avoidance reactions up to 20m from source for grey seal (see Chapter 10 Marine 

Mammals and Turtles).  

11.7.0.10 Given the extremely low numbers of seals using Swansea Bay, combined with the 

implementation of mitigation described above, it is anticipated that the cumulative 

impacts of two tidal energy generating devices approximately 100km apart on the 

achievement of conservation objectives for grey seals associated with Pembrokeshire 

Marine SAC, Cardigan Bay SAC and Lundy SAC will not be significant. Given that the 

management unit for grey seals covers the whole of the Wales and south-west England 

coastline, the potential for effects on the population of grey seals at this scale are 

considered to be even smaller.  
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12.0 Proposed mitigation and monitoring 

12.1 Introduction  

12.1.0.1 The following section provides a summary of proposed mitigation, avoidance measures 

and monitoring as described in the assessment, Sections 9 to 11 of this report.  Chapter 

23 of the ES, Mitigation and Monitoring and the Adaptive Environmental Monitoring 

Plan (Appendix 23.1) fully detail proposals for mitigation and monitoring.  Mitigation 

and monitoring will also be incorporated into the Construction Environmental 

Management Plan and the Operational Environmental Management Plan. These 

documents will be part of the contract documents and will therefore be adhered to 

during the construction and operation of the Project.   

12.1.0.2 To assist with the implementation of the mitigation and monitoring of the Project, an 

Environmental Liaison Officer will be employed during the construction phase and a 

warden will be employed during the operation of the Project.  These individuals will be 

responsible for liaising with statutory and non-statutory organisations in relation to the 

environmental aspects of the Project during its various phases.  

12.2 Burry Inlet SPA/Ramsar 

12.2.0.1 The key avoidance measure is to undertake the main offshore seawall construction 

principally during April to October, outside the overwintering bird period. Additional 

mitigation has also been proposed to reduce the impacts on coastal birds during 

operation (particularly those listed in the Blackpill SSSI designation) which should also 

benefit any SPA species during construction. This includes the provision of an artificial 

high tide roost within a quiet zone at the north-eastern end of the Lagoon to 

accommodate birds, and access restrictions along parts of the Lagoon seawall to 

minimise disturbance of intertidal foraging / roosting habitat adjacent to the Project. 

12.3 Migratory fish 

12.3.0.1 In order to minimise the potential effects of the project on migratory fish during 

construction it is expected that the majority of piling will be low-noise vibro-piling. 

Impact piling will only be used when hard patches of substrate are encountered. When 

this occurs, it is expected to be of a short duration, and soft start procedures will be 

implemented in line with JNCC Guidance (2010). This involves reducing the piling 

hammer pressure, with the subsequent sound level starting at a lower level, gradually 

increasing to full piling pressure. This enables any fish in the vicinity to move away from 

the source of the noise.  

12.3.0.2 In order to minimise the distribution of suspended sediments from the construction 

site, the following mitigation has been proposed: 

i) use of appropriate geotextile lining to minimise the release of fine sediment into 

the water column; 

ii) selection of dredging equipment by the contractor will be appropriate to the 

depths and material types to be dredged and to minimise the creation of plumes; 

iii) marine habitat or seafloor disturbance clearing for the construction of the Project 

will be limited to the red line footprint of the development. Operations outside 
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the scheme footprint will be prohibited. Boundaries will be enforced and worker 

awareness information will be distributed; 

iv) the Project will adhere to Best Practice Guidance identified in Marine Minerals 

Guidance 1: Extraction by dredging from the English seabed (Office of the Deputy 

Prime Minister, 2002), or other industry standards with respect to dredging and 

disposal of dredged material; 

v) disposal of the dredge spoil not suitable for Lagoon seawall construction will be 

undertaken Swansea Bay licensed outer disposal grounds thereby presenting 

minimal risk of impact to sites outside the development area; 

vi) dredging will be generally be undertaken between April and October; and  

vii) preventing on-board screening or minimising material passing through spillways 

when outside the dredging area to reduce the spread of the sediment plume. 

12.3.0.3 Construction lighting is expected to be directional, and the illumination of the water 

surface avoided wherever possible. 

12.3.0.4 During operation, the deployment of Acoustic Fish Deterrents (AFDs) should deflect any 

hearing specialists, such as shad, away from the turbines at a rate of 80-90%. Deflection 

efficiencies for hearing generalists are expected to be lower, in the 50-70% range.  

12.4 Marine mammals 

12.4.0.1 The appropriate assessment for marine mammals covered the potential for increased 

injury/mortality during operation of the turbines, and was considered in-combination 

with two other tidal turbine installations, approximately 100km away.  

12.4.0.2 An appropriate package of adaptive mitigation and monitoring has been proposed for 

the Project to address the increased collision risk during operation of the turbines. This 

involves monitoring of marine mammals following construction. The results of the 

monitoring will be regularly reviewed as part of the adaptive management process 

(Appendix 23.1 of the ES) to ensure that the most appropriate collision risk mitigation 

package is in place. Monitoring may include detection of mammals using both surface 

detection (using a qualified Marine Mammal Observer) and an active sonar system. 

12.4.0.3 Acoustic deterrents that are being proposed to deter fish from the turbines will also 

have a role in providing early acoustic warning for marine mammals and lead to minor 

behavioural avoidance reaction (up to 20m for grey seals). In addition, specific acoustic 

deterrents for marine mammals could be activated if a marine mammal is recorded 

within 50m of a turbine. 

12.4.0.4 It is understood that at present any carcasses that are washed ashore tend to be 

reported and assessed. Within the monitoring programme identified above, the need 

for additional carcass monitoring and post mortem evaluation of cause of death will be 

ascertained and linked into any existing programmes.  Routine surveillance for carcases 

will be undertaken and liaison with the UK Cetacean Strandings Investigation 

Programme (CSIP) concerning existing shoreline surveillance which covers key areas 

which are predicted to be hotspots for strandings, based on local advice and 

hydrodynamic modelling. Integration of the Lagoon programme would be developed 

and run in coordination with the CSIP. 
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12.4.0.5 Finally, measures will also be put in place to ensure that should any marine mammal 

enter the Lagoon and not successfully leave via the sluice gates.  This will comprise a 

capture and release protocol which will be developed with guidance from appropriate 

stakeholders. 
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13.0 Summary and conclusions 

13.0.0.1 This report considers the likely implication of the proposed Project on European 

designated sites in the study area and provides information for a Habitats Regulations 

Assessment as described in Stage 2 of the Planning Inspectorate Advice note 10 

(Version 5). It should be read in conjunction with the Environmental Statement for the 

application for development consent for the proposed Lagoon (TLSB, 2014). The HRA 

information has been produced from the data and assessment provided in the ES, an 

extensive literature review and supporting technical reports. 

13.0.0.2 The appropriate assessment included within this report follows on from the screening 

stage of the HRA process. The potentially significant effects of the Project have been 

assessed alone and in-combination with a range of other projects. Within the HRA 

process, mitigation measures are identified where relevant.  

13.0.0.3 On the basis of the known presence and distribution of designated interests relevant to 

the study area, and the likely effects of the Project (as set out in the ES), a likely 

significant effect (LSE) test was undertaken to determine the potential for the project 

activities to influence the designated features of the relevant European sites. The 

results of this screening process are found within the Screening Reports (Appendix 1 

and 2). European sites and features screened in for further assessment are shown in 

Table 13.1. 

Table 13.1 European sites and features taken forward to Appropriate Assessment 

Site Designation Feature 

Burry Inlet SPA/Ramsar Shelduck, oystercatcher, dunlin, 

curlew, redshank and teal 

Cardigan Bay  SAC Grey seal 

Lundy Island SAC Grey seal 

Pembrokeshire Marine SAC Grey seal  

River Usk SAC Allis shad, twaite shad, Atlantic 

salmon, sea lamprey 

River Wye SAC Allis shad, twaite shad, Atlantic 

salmon, sea lamprey 

Severn Estuary SAC/Ramsar Twaite shad, sea lamprey, 

assemblage of migratory fish 

13.0.0.4 Information to inform an appropriate assessment of potential effects from the Project 

alone and in-combination with other plans and projects on the integrity of the sites 

listed in Table 13.1 is provided in sections 9 to 11 of this report. Appendix 4 details the 

Integrity Matrices that summarise the assessment. 

13.0.0.5 It is concluded, on the basis of this information, that there would be no adverse effect 

on the integrity of any Natura 2000 sites and features as a result of the Project, alone or 

in-combination with other plans and projects. The need for a further examination of 

alternative designs, activities and process is therefore not considered necessary. 
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