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Water Framework Directive Information to Support Article 
4.7 Derogation for Swansea Bay Coastal Waterbody 

Executive Summary 
1.0.0.1 This Report has been prepared by Tidal Lagoon Swansea Bay (TLSB) based on ongoing 

discussions with National Resources Wales (NRW), to supplement the information 
already provided within the Water Framework Directive (WFD) Assessment Report (v2) 
(submitted on the 7th October 2014 to the Examining Authority in respect of TLSB's 
application for development consent) in relation to derogation under Article 4.7, of the 
Swansea Bay Coastal waterbody.   

1.0.0.2 A derogation under Article 4.7 of the WFD is required for the proposed Tidal Lagoon at 
Swansea Bay, for which an application for Development Consent and Marine Licence 
has been submitted. This is because in respect of at least one objective under the WFD, 
the Project is not considered to comply with the WFD, necessitating consideration of 
Article 4.7 of the WFD. 

1.0.0.3 The information has been provided by TLSB to enable assessment of the Project in 
accordance with Articles 4.7 and 4.8 of the WFD.  This will assist NRW to provide 
guidance to the Examining Authority.  It is TLSB’s view that the Project meets the 
criteria for derogation under Article 4.7 for Swansea Bay Coastal Waterbody.  

1.0.0.4 The WFD (Directive 2000/60/EC of the European Parliament and of the Council 
establishing a framework for the Community action in the field of water policy) was 
implemented in the UK by the Water Environment (Water Framework Directive) 
(England and Wales) Regulations 2003. 

1.0.0.5 The fundamental principle of the Directive is to protect water resources and to promote 
sustainable water use.  The WFD was put in place to: 

i. Enhance the status, and prevent further deterioration of aquatic ecosystems and 
associated wetlands which depend on the aquatic ecosystems; 

ii. Promote the sustainable use of water; 

iii. Reduce pollution of water, especially by ‘priority’ and ‘priority hazardous’ 
substances; and 

iv. Ensure progressive reduction of groundwater pollution1. 

1.0.0.6 The WFD sets the objectives for all waterbodies in Europe classified under the WFD and 
it creates a mechanism through which each signatory has to aim to bring its water 
resources to an accepted biological and chemical standard (good ecological/chemical 
status for natural waterbodies; and good ecological potential/good chemical status for 
artificial/heavily modified waterbodies) by 2015; this is based on a series of parameters 
(quality elements) dependent on the type of waterbody considered (i.e. rivers; lakes; 
transitional waters and coastal waters) and its hydromorphological designation (i.e. 
natural; artificial or heavily modified).  In cases where good status/potential cannot be 

1 http://ec.europa.eu/environment/water/water-framework/  
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achieved by 2015 a provision is given under Article 4.4 of the WFD extending the 
deadline to 2021 or 2027. The date has been extended to 2027 in respect of a large 
number of waterbodies. Within Wales the competent authority, as of 2013, for 
delivering the Directive is NRW (as successor to the Environment Agency).  

1.0.0.7 The WFD has important implications for planning works that may affect relevant 
waterbodies.  It has the effect of controlling such development such that it does not 
cause deterioration in waterbody status (ideally, such development should improve the 
status of the affected waterbodies).  

1.0.0.8 The WFD (via Articles 4.7 and 4.8) provides that, in the event of a project resulting in an 
adverse impact on a waterbody which could cause a deterioration in its WFD status, or 
could prevent actions which are required to raise the WFD status of the waterbody, 
then the project must be assessed and justified in the context of the actions proposed 
to mitigate the adverse impact on the status of the waterbody.   

1.0.0.9 The WFD does allow derogations from its requirements to prevent deterioration in 
status or to restore waterbodies to Good Ecological (or Good Potential) status if the 
Development meets certain socio-economic and environmental criteria.  For a 
derogation to be applicable, it must satisfy the criteria in Article 4.7: 

 
Article 4.7   ‘Member States will not be in breach of this Directive when: 
 
-  failure to achieve good groundwater status, good ecological status or, where 

relevant, good ecological potential or to prevent deterioration in the status of a 
body of surface water or groundwater is the result of new modifications to the 
physical characteristics of a surface waterbody or alterations to the level of bodies 
of groundwater, or 

-  failure to prevent deterioration from high status to good status of a body of 
surface water is the result of new  sustainable human development activities and 
all the following conditions are met: 

 
(a) all practicable steps are taken to mitigate the adverse impact on the status 

of the body of water; 
 
(b)  the reasons for those modifications or alterations are specifically set out 

and explained in the river basin management plan required under Article 13 
and the objectives are reviewed every six years; 

 
(c)  the reasons for those modifications or alterations are of overriding public 

interest and/or the benefits to the environment and to society of achieving 
the objectives set out in paragraph 1 are outweighed by the benefits of the 
new modifications or alterations to human health, to the maintenance of 
human safety or to sustainable development, and 

 
(d)  the beneficial objectives served by those modifications or alterations of the 

waterbody cannot for reasons of technical feasibility or disproportionate 
cost be achieved by other means, which are a significantly better 
environmental option.’ 
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1.0.0.10 Where a derogation is proposed under Article 4.7, Article 4.8 of the WFD requires that 
other waterbodies are not adversely affected. This means that a similar consideration 
must be applied to these waterbodies.  Article 4.8 states: 

‘When applying paragraphs 3, 4, 5, 6 and 7, a Member State shall ensure that the 
application does not permanently exclude or compromise the achievement of the 
objectives of this Directive in other bodies of water within the same river basin district 
and is consistent with the implementation of other Community environmental 
legislation.’ 

1.0.0.11 The WFD assessment report (v2) (submitted on the 7th October 2014) presented an 
assessment of compliance with the WFD in respect of a number of waterbodies.  From 
the numerous, detailed technical assessments undertaken within this WFD Assessment 
Report, the Environmental Impact Assessment (EIA) and the Habitats Regulation 
Assessment (HRA) on the impact of the Project to the quality elements considered 
within the WFD, it was considered that with the exception of the Swansea Bay Coastal 
waterbody, the Project will not cause deterioration in the status of any other waterbody 
under the WFD, nor will it compromise the future achievement or maintenance of 
“Good” chemical or ecological status.    

1.0.0.12 Detailed investigations have been carried out under the provisions of the Habitats 
Directive and the findings presented in the HRA produced for the development consent 
application. Additional studies have been carried out within the Environmental 
Statement (ES) e.g. in terms of water quality, Chapter 7 Marine Water Quality. These 
investigations demonstrate that the Project will be compliant with Community 
Legislation in all waterbodies.  No further assessment was therefore required in relation 
to Article 4.8 of the WFD. 

1.0.0.13 In the case of Swansea Bay Coastal waterbody it has been identified that there is a 
potential risk of deterioration of the benthic invertebrate quality element and 
hydromorphological conditions supporting the biological quality elements.  The Project 
also has a potential effect on the mitigation measures proposed for the Heavily 
Modified Water Body (HMWB) and thus may affect the potential of the waterbody to 
achieve ‘good ecological potential’ by 2027.  The effects of the Project on the Swansea 
Bay Coastal waterbody therefore required further assessment under Article 4.7 of the 
WFD. 

1.0.0.14 Within the Environment Agency’s (2009) Western Wales River Basin Management Plan 
(RBMP) within which, the Swansea Bay coastal waterbody is located, it is recognised 
that “It is often impossible to undertake such activities2 without causing deterioration of 
status to the waterbody. The benefits that such developments can bring need to be 
balanced against the social and economic benefits gained by maintaining the status of 
the water environment in England and Wales.”  Even without the Project, the Western 
Wales RBMP (Environment Agency, 2009) acknowledges that “achieving good status in 
all waterbodies by 2027 is a significant challenge. The information gained from 
investigations during the first cycle will help to accelerate improvement to known issues 
using both traditional and novel techniques in both second and third cycles. New issues 
will arise though” (page 37).  The Western Wales RBMP goes on to say “For some 
waters therefore, achieving good status by 2027 may not be technically feasible or 
disproportionately costly.  The Environment Agency wants to work with others to find 

2 Including hydropower generation 
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and implement additional actions to improve the environment, with the aspiration of 
achieving good status in at least 60 per cent of waters by 2021 and in as many waters as 
possible by 2027.” (page 37).  This statement in the RBMP emphasises that river basin 
management planning to achieve the WFD Objectives is an adaptive management 
process that is capable of managing new issues. 

Summary of Article 4.7 assessment in respect of Swansea Bay Coastal waterbody 

1.0.0.15 TLSB has prepared information in relation to each of the Article 4.7 conditions detailed 
above and a summary is presented below: 

condition a) ”all practicable steps are taken to mitigate the adverse impact on the 
status of the body of water” 

1.0.0.16 An assessment has been undertaken in line with UKTAG (2008) and Environment 
Agency (2012) guidance to consider all practicable steps to mitigate the adverse impacts 
on the status of the Swansea Bay coastal waterbody: namely, the effects on benthic 
invertebrates, supporting hydromorphological conditions and the mitigation measures 
proposed for the waterbody within the RBMP.  Mitigation measures that are technically 
feasible and not disproportionately costly, have been implemented throughout the 
design process and any that are relevant for the construction, operation and 
decommissioning phases have been identified and will be secured within the 
Construction Environmental Management Plan (CEMP), the Operational Environmental 
Management Plan (OEMP) and the Adaptive Environmental Management Plan (AEMP) 
development of which and compliance with which will be required under the provisions 
of the Development Consent Order (DCO).  In addition to the requirements of condition 
a) of Article 4.7, monitoring to assess the predicted effects of the Project on the 
affected quality elements of the Swansea Bay coastal waterbody and any implemented 
mitigation measures, will be undertaken as detailed within the AEMP. 

Condition b) “the reasons for those modifications or alterations are specifically set out 
and explained in the river basin management plan required under Article 13 and the 
objectives are reviewed every six years” 

1.0.0.17 TLSB have provided their view of how the proposed Project could be reviewed within 
the river basin management process. However, it is the responsibility of NRW to revise 
the RBMP required under Article 13 and the objectives every six years.   It is clear that 
the river basin management process is based on adaptive management principles, and 
that it is a process expected to deal with significant physical modifications – an 
expectation set out in the Severn RBMP to account for the longstanding proposals for a 
Tidal Power Scheme in the Severn Estuary.  Therefore there is a mechanism within the 
process to address part b) of Article 4.7, should significant modifications (that also meet 
the other tests) arise.  The information set out in the WFD Assessment Report (v2) in 
relation to the Project can be used to inform this review process and future planning to 
assist in achieving the objectives of the Directive in relation to Swansea Bay coastal 
waterbody, i.e. Good Ecological Potential.   

Condition c) “the reasons for those modifications or alterations are of overriding public 
interest and/or the benefits to the environment and to society of achieving the 
objectives set out in paragraph 1 are outweighed by the benefits of the new 
modifications or alterations to human health, to the maintenance of human safety or to 
sustainable development” 

Tidal Lagoon Swansea Bay 
Water Framework Directive Assessment – Information to support Article 4.7 assessment  
 



 Tidal Lagoon Swansea Bay plc  
 

1.0.0.18 The EU, UK and Welsh legislative and policy context particularly in relation to renewable 
energy and climate change, provides a public interest case for the development of this 
Project.  This addresses the justification required under Article 4.7.  The public interest 
case is strengthened further by the contribution of the Project to sustainable 
development in Wales, the city region and the local area.  The Project contributes to 
economic, social and environmental sustainability in the area.  TLSB consider that there 
is a strong overriding case in the public interest to develop the Project. It also considers 
that the benefits of sustainable development outweigh the adverse effects of the 
Project.  As such, either limb of this test is fulfilled. 

1.0.0.19 The legislative and policy context set out above clearly articulates that delivering 
renewable energy infrastructure, particularly of a scale that contributes to EU, UK and 
Welsh targets on renewable energy, is in the public interest.  Also, in relation to the 
Development Consent Order application, NPS EN-13 and EN-34, set out the urgent need 
to increase the amount of electricity from renewable energy in order to increase and 
secure supply.  The Project will contribute to the targets established in UK legislation 
and policy by providing the equivalent to 9% of Wales’ annual domestic use in the form 
of reliable, renewable energy; equivalent to 121,000 homes or 70% of Swansea Bay’s 
annual domestic electricity use. 

1.0.0.20 The Project is also uniquely positioned to meet the ambition of the Welsh Government 
to ensure that communities benefit from energy infrastructure developments5.  The 
Project will result in significant benefits to the local economy of the area (which is 
detailed under ‘Economic’).  The social benefits (detailed under ‘social’) are 
considerable.  The Project also provides environmental enhancements.   

1.0.0.21 The Project contributes to the delivery of local strategic development in the Local 
Authorities where development takes place. This is set out in more detail in the 
Environmental Statement that accompanied the DCO application – see Chapter 5. 
Planning and Policy Context of the ES.   

1.0.0.22 At a broad level, the each authority provides a local articulation of UK Welsh national 
policy as outlined above therefore support the provision of renewable energy, subject 
to the avoidance of unacceptable environmental impacts. The Project will contribute to 
regeneration of the local area, both in terms of physical regeneration from public realm 
improvements, and provision of new facilities, such as open space, sport and recreation 
facilities, which in turn contribute to local wellbeing and economic prosperity through 
growth in tourism.  

1.0.0.23 The suite of environmental information accompanying the DCO Application reports the 
thorough review of the potential for impacts, both positive and adverse.  In relation to 
the provisions of the EIA Directive6, the studies demonstrate that significant adverse 
impacts can be avoided or mitigated to an appropriate level.  It is recognised that in 
relation to the provisions of the WFD, mitigation for the benthic invertebrate and the 
hydromorphological quality elements is not technically feasible and as such, an Article 
4.7 assessment is required for Swansea Bay Coastal waterbody.   

3 Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
4 Department of Energy and Climate Change (DECC) (July 2011), National Policy Statement for Renewable Energy Infrastructure (EN_3) 
5 Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012. 
6 EIA Directive (85/337/EEC) 
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1.0.0.24 The environmental impact assessment process has however, demonstrated that there 
are considerable positive impacts and that the Project has avoided significant adverse 
impacts and identified mitigation as far as reasonably possible in line with the 
requirements of the EIA Directive.  TLSB consider that this shows that the strong case in 
the public interest is not undermined by significant environmental impacts.  

1.0.0.25 Therefore, given the urgent need for renewable energy generating capacity, the further 
benefits of the proposal in delivering public realm and facility for the local area, and the 
acceptable level of environmental impacts within the provisions of the EIA Directive, 
TLSB considers that the Project is in the public interest to the extent that justifies 
derogation under Article 4.7(c) of the WFD. 

Condition d) “the beneficial objectives served by those modifications or alterations of 
the waterbody cannot for reasons of technical feasibility or disproportionate cost be 
achieved by other means, which are a significantly better environmental option.” 

1.0.0.26 In terms of reaching the energy targets of the UK and Wales, with a tidal energy 
generation project, TLSB can deliver significant outcomes with a much reduced impact 
on the amount of land or sea bed used than is required for the most directly 
comparable renewable energy equivalents. Further to this, the energy produced by the 
Project will be reliably produced for 14 hours of the day, for 120 years, whereas 
alternative technologies are inherently intermittent and unpredictable with 
dramatically shorter lifespans.   

1.0.0.27 The siting of the Project in Swansea Bay offers the opportunity to harness the reliable 
renewable energy of the tides in an area that is the second best placed in the world to 
do so. This can be done using existing technology and techniques in an innovative way 
that minimises the impacts on the environment of the Bay, while enhancing the 
experience of its recreational users and minimising the impact on the interests of 
existing commercial users, such as the ports and commercial fishermen.  The choice of 
Swansea Bay as the preferred option for the development of the pilot tidal lagoon 
development has thus been based on detailed consideration of key environmental 
factors.    

1.0.0.28 Throughout the design process, alternative options have been considered in relation to 
the quality elements of the WFD and also in relation to their technical feasibility and 
costs.  This process has therefore ensured that no alternative design would provide a 
significantly better environmental option.   

1.0.0.29 TLSB consider that based on the thorough evaluation of the siting of the Project in 
Swansea Bay, the type of technology and the design process, that the beneficial 
objectives served by those modifications or alterations of the waterbody cannot for 
reasons of technical feasibility or disproportionate cost, be achieved by other means 
which are a significantly better environmental option. 

Conclusion 

1.0.0.30 The information has been provided in this report to assist decision makers to fully 
assess the Project in accordance with Articles 4.7 and 4.8 of the Directive.  TLSB 
considers that the Project has been designed such that the following two principal 
conditions are satisfied:  
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• All practicable steps, including consideration of all significantly better 
environmental options, must have been taken by the developer to mitigate the 
adverse effects of the proposed Project; and  

• An overriding public interest in the renewable energy Project proceeding has 
been demonstrated and/or the benefits of the Project to human health, to the 
maintenance of human safety or to sustainable development have been shown to 
outweigh the social and environmental benefits of avoiding the impacts of the 
project.  

1.0.0.31 TLSB consider that the EU, UK and Welsh legislative and policy context in itself provides 
a public interest case for the development of this Project.  This addresses the 
justification required under Article 4.7.  The public interest case is strengthened further 
by the contribution of the Project to sustainable development in Wales, the city region 
and the local area.  The Project contributes to economic, social and environmental 
sustainability in the area.  TLSB consider that there is a strong overriding case in the 
public interest to develop the Project.  

1.0.0.32 In addition, the environmental impact assessment process demonstrates that there are 
considerable positive impacts and that the siting and design of the Project has avoided 
significant adverse impacts and identified mitigation as far as reasonably possible.  This 
shows that the strong case in the public interest is not undermined by environmental 
impacts.  As set out above, it is TLSB’s view that the Project meets the criteria for 
derogation under Article 4.7 for Swansea Bay Coastal Waterbody. 

1.0.0.33 This document has been submitted to NRW and the ExA on the 28th October 2014, and 
it is recognised that following review, additional information may be required.  This 
information will be provided to NRW directly in order that it can be incorporated within 
the advice that will subsequently be provided by them, to the ExA in relation to Article 
4.7 derogation for the Swansea Bay coastal waterbody. 
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1.0 Purpose of this document  

1.1 Introduction 

1.1.0.1 This Report has been prepared following discussions with Natural Resources Wales 
(NRW) in relation to the information sought by NRW in order for them, as competent 
authority on behalf of the Welsh Government, to assess the Project (or Lagoon) in 
relation to Articles 4.7 and 4.8 of the Water Framework Directive (WFD) and provide 
guidance on the outcome of their assessment. 

1.1.0.2 The Project is the proposed development of a Tidal Lagoon at Swansea Bay. The Project 
is proposed for land in Swansea and Neath Port Talbot and a marine area within 
Swansea Bay.  For more detail of the Project see Section 2 and the Environmental 
Statement produced for the Project (Tidal Lagoon Swansea Bay plc (TLSB), (2014)). 

1.1.0.3 This Report has been prepared to assist NRW and relates to TLSB’s application for a 
Development Consent Order (DCO) and a Marine Licence (for more detail of the 
consents required for the Project see Section 2).   

1.1.0.4 The WFD (Directive 2000/60/EC of the European Parliament and of the Council 
establishing a framework for the Community action in the field of water policy) was 
implemented in the UK by the Water Environment (Water Framework Directive) 
(England and Wales) Regulations 2003. 

1.1.0.5 The fundamental principle of the Directive is to protect water resources and to promote 
sustainable water use.  The WFD was put in place to: 

i. Enhance the status, and prevent further deterioration of, aquatic ecosystems and 
associated wetlands which depend on the aquatic ecosystems; 

ii. Promote the sustainable use of water; 

iii. Reduce pollution of water, especially by ‘priority’ and ‘priority hazardous’ 
substances; and 

iv. Ensure progressive reduction of groundwater pollution7. 

1.1.0.6 The WFD sets the objectives for all waterbodies in Europe classified under the WFD.  
Table 1.1 provides a summary of the WFD objectives. 

Table 1.1  Summary of Water Framework Directive objectives 
Objectives Reference 

Member states shall implement the necessary measures to prevent deterioration of 
the status of all bodies of surface water. 

4.1(a)(i) 

Member states shall protect, enhance, and restore all bodies of surface water, subject 
to the application of subparagraph (iii) for artificial and heavily modified bodies of 
water, with the aim of achieving good surface water status by 2015.  

4.1(a)(ii) 

Member states shall protect and enhance all artificial and heavily modified 
waterbodies of water, with the aim of achieving good ecological potential and good 
surface water chemical status by 2015. 

4.1(a)(iii) 

Progressively reduce pollution from priority substances and cease or phasing out 
emissions, discharges and losses of priority hazardous substances.  

4.1(a)(iv) 

7 http://ec.europa.eu/environment/water/water-framework/  

Tidal Lagoon Swansea Bay 
Water Framework Directive Assessment – Information to support Article 4.7 assessment Page  1 
 

                                                             

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32000L0060:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32000L0060:EN:NOT


 Tidal Lagoon Swansea Bay Plc  
 

1.1.0.7 The WFD creates a mechanism through which each signatory has to aim to bring its 
water resources to an accepted biological and chemical standard (good 
ecological/chemical status for natural waterbodies; and good ecological potential/good 
chemical status for artificial/heavily modified waterbodies) by 2015; this is based on a 
series of parameters (quality elements) dependent on the type of waterbody 
considered (i.e. rivers; lakes; transitional waters and coastal waters) and its 
hydromorphological designation (i.e. natural; artificial or heavily modified).  In cases 
where good status/potential cannot be achieved by 2015 a provision is given under 
Article 4.4 of the WFD extending the deadline to 2021 or 2027. The date has been 
extended to 2027 in respect of a large number of waterbodies. Within Wales the 
competent authority, as of 2013, for delivering the Directive is NRW (preceded by the 
Environment Agency). Around 20% of waterbodies in England in Wales are currently 
meeting the objective. 

1.1.0.8 The WFD requires member states to establish river basin districts and a management 
plan for each.  In Wales, as in England, WFD-related actions are managed through the 
River Basin Management Plan (RBMP) process.  For the Project, the relevant RBMP is 
the Western Wales RBMP.  The first Western Wales RBMP was published by 
Environment Agency Wales in 2009 and it is currently being updated by NRW. 
Waterbody Action Plans (WAPs) are also available and these summarise the key 
features and objectives of the waterbody along with updated information on the 
current WFD status between revisions of the RBMPs.   

1.1.0.9 The WFD has important implications for planning works that may affect relevant 
waterbodies.  It has the effect of controlling such development such that it does not 
cause deterioration in waterbody status, ideally, such development should improve the 
status of the affected waterbodies.  

1.1.0.10 The WFD (Articles 4.7 and 4.8) provides that, in the event of a project resulting in an 
adverse impact on a waterbody which could cause a deterioration in its WFD status, or 
could prevent actions which are required to raise the WFD status of the waterbody, 
then the project must be assessed and justified in the context of the actions proposed 
to mitigate the adverse impact on the status of the waterbody.   

1.1.0.11 The WFD does allow derogations from its requirements to prevent deterioration in 
status or to restore waterbodies to Good Ecological (or Good Potential) status if the 
Development meets certain socio-economic and environmental criteria. For a 
derogation to be applicable, it must satisfy the criteria in Article 4.7: 
 
Article 4.7   ‘Member States will not be in breach of this Directive when: 
 
-  failure to achieve good groundwater status, good ecological status or, where 

relevant, good ecological potential or to prevent deterioration in the status of a 
body of surface water or groundwater is the result of new modifications to the 
physical characteristics of a surface waterbody or alterations to the level of bodies 
of groundwater, or 

-  failure to prevent deterioration from high status to good status of a body of 
surface water is the result of new  sustainable human development activities and 
all the following conditions are met: 
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(a) all practicable steps are taken to mitigate the adverse impact on the status 
of the body of water; 

 
(b)  the reasons for those modifications or alterations are specifically set out 

and explained in the river basin management plan required under Article 13 
and the objectives are reviewed every six years; 

 
(c)  the reasons for those modifications or alterations are of overriding public 

interest and/or the benefits to the environment and to society of achieving 
the objectives set out in paragraph 1 are outweighed by the benefits of the 
new modifications or alterations to human health, to the maintenance of 
human safety or to sustainable development, and 

 
(d)  the beneficial objectives served by those modifications or alterations of the 

waterbody cannot for reasons of technical feasibility or disproportionate 
cost be achieved by other means, which are a significantly better 
environmental option.’ 

1.1.0.12 Where a derogation is proposed under Article 4.7, Article 4.8 of the WFD requires that 
other waterbodies are not adversely affected. This means that a similar consideration 
must be applied to these waterbodies.  Article 4.8 states: 

 ‘When applying paragraphs 3, 4, 5, 6 and 7, a Member State shall ensure that the 
application does not permanently exclude or compromise the achievement of the 
objectives of this Directive in other bodies of water within the same river basin district 
and is consistent with the implementation of other Community environmental 
legislation.’ 

1.1.0.13 TLSB prepared a WFD Assessment Report as part of the application for Development 
Consent (Document 8.5) in respect of the Project.  Within that report and the 
Environmental Statement (ES) that was also prepared, the fundamental process by 
which the design of the Project has been developed to minimise the effects on the 
environment has been presented.  Since submission of the original WFD Assessment 
Report, following ongoing consultation with NRW, a further version of the WFD 
Assessment Report was submitted to the Planning Inspectorate on 6 August 2014.  
Subsequently, the report has been further revised following consultation with NRW, 
with a further revised version being submitted to the Planning Inspectorate on 7 
October 2014.  The updated Report (v2) (TLSB, 2014a) identifies the WFD waterbodies 
that may be affected by the Project which may require assessment under Articles 4.7 
and 4.8 of the WFD.  Within this updated Report (v2), the Project was described, and an 
assessment in respect of compliance with the WFD through its various stages was 
presented (Sections 3 – 4).  The outcome of the study is presented in Section 4 of the 
report.  Within Sections 5 and 6 of the updated Report (v2), TLSB provided relevant 
information to assist NRW to assess the Project appropriately in accordance with 
Articles 4.7 and 4.8 of the WFD.  Sections 5 and 6 consider the criteria in Article 4.7 and 
Article 4.8 based on the EC Common Implementation Strategy for the Water Framework 
Directive (2000/60/EC) Guidance Document No. 20 Guidance Document on Exemptions 
to the Environmental Objectives (EC Commission, 2009), further discussions with NRW 
and other relevant documents.   
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1.1.0.14 This further report, is a standalone document, which has been prepared based on 
ongoing discussions with NRW, to supplement the information already provided, in 
order that NRW, as a competent authority on behalf of the Welsh Government, can 
assess the Project in accordance with Articles 4.7 and 4.8 of the WFD.  This will enable 
NRW to provide guidance to the Examining Authority.  It is TLSB’s view that the Project 
meets the criteria for derogation under Article 4.7 for Swansea Bay Coastal Waterbody.  
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2.0 The Project and site setting 
2.1 Introduction   

2.1.0.1 TLSB is proposing to construct and operate a tidal energy lagoon, located in Swansea 
Bay, South Wales (Figure 2.1). The tidal lagoon will generate renewable energy in the 
form of electricity using the large tidal range (the difference between high and low 
water) which is a distinguishing feature of the Bay. The lagoon will have a nominal rated 
capacity of 240 Megawatts (MW), generating 400GWh net annual output. This is 
enough electricity for approximately 121,000 homes: more than Swansea’s annual 
domestic electricity use (109k households); 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 2.1: Location of Project   

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

2.2 Consenting Process 

2.2.0.1 As the Project is an offshore electricity generating station of more than 100MW, it is a 
Nationally Significant Infrastructure Project (NSIP) under the Planning Act 2008. 
Construction of such a project requires that a Development Consent Order (DCO) is 
made by the Secretary of State for Energy and Climate Change via an application to the 
Planning Inspectorate (PINS) under the 2008 Act.  
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2.2.0.2 The DCO for the Project will embrace a number of separate consents formerly required 
for a project of this type. Section 33 of the Planning Act 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.  

2.2.0.3 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.  

2.2.0.4 As the Project lies within Welsh waters, an application for a Marine Licence has been 
made to the Marine Licensing Team within Natural Resources Wales (NRW). The 
process for granting a Marine Licence is set out by the Marine and Coastal Access Act 
2009 which gives the appropriate licensing authority (NRW in this case) powers to grant 
or not grant a marine licence to an applicant who wishes to carry out licensable 
activities in territorial waters.  

2.2.0.5 An application for a Marine Licence has been submitted concurrently with the 
application for the DCO. The requirement for a Marine Licence (ML) is broadly defined 
by 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.  

2.3 Overview of the Project 

2.3.0.1 The Project is situated at Swansea Port, approximately 2.2 km southeast of Swansea 
City Centre. The Project as a whole spans the administrative areas of the City and 
County of Swansea Council (CCSC) and Neath Port Talbot County Borough Council 
(NPTCBC). The main onshore development lies within the Port area, immediately south 
of Fabian Way (A483) which is the main trunk road from Junction 42 of the M4 into 
Swansea. 

2.3.0.2 The onshore development area (Figure 2.2) 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.  

2.3.0.3 Figure 2.2 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.  
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Figure 2.2: The Project  

2.3.0.4 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 
and construction methods) 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. 

2.3.0.5 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 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 11.5km2 of the seabed, 
foreshore and intertidal area of Swansea Bay.   

2.3.0.6 The seawall will have a sediment core held in place by a casing of sediment-filled 
geotextile tubes, known as Geotubes®. The outside of the structure will be covered in 
rock armour of various sizes, depending on its level of exposure (Figure 2.3). The sand 
used to form the walls will be taken from within the lagoon footprint. Rock armour will 
then be brought in by sea to provide protection. 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.  
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Figure 2.3: Example cross-section through lagoon seawall 

2.3.0.7 An alternative design of the seawall could be used that doesn’t incorporate Geotubes® 
and is a conventional construction of a sea structure, an illustration of what this would 
look like is shown below in Figure 2.4. 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®. The volumes of material dredged 
for the conventional construction method would be the same, if not less than for 
Geotubes®, as such Geotubes® have been taken forward in this assessment. 

 

Figure 2.4 Section of the Lagoon seawall using conventional construction 

2.3.0.8 The hydro (water) turbines (between 13 and 16), located within the turbine and sluice 
gate housing, will be bi-directional, namely 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 7m in diameter, will be permanently underwater (Figure 2.5).  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. 
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Figure 2.5: Cross-section of turbine housing structure 

2.3.0.9 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 2.6). 

 
Figure 2.6: Illustration of water flow between the sea and the lagoon 

2.3.0.10 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. If variable speed turbines are feasible, an option to pump 
the seawater at the end of the tide could be used to further equalise seawater levels. 

2.3.0.11 This generation sequence will happen on both the flood and ebb tides, four times a day 
in total. Figure 2.7 illustrates this generating cycle. 
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Figure 2.7: Indicative 48-hour operating cycle for the lagoon 

2.3.0.12 The electricity generated from the lagoon will be transported to the nearest National 
Grid substation at Baglan by underground cables. The cables will be laid in the seawall 
and then where possible alongside existing roads/paths to the River Neath and onto the 
substation. To cross the River Neath, the cable will either be put through existing 
disused pipes or it will be drilled underneath the river. 

2.3.0.13 At the end of the lifetime of the project (120 years) there are 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.    

2.4 Project updates 

2.4.0.1 Since submission of the DCO application, a number of refinements to the Project have 
been confirmed and the monitoring proposed within this document reflects the current 
situation.  More details can be found in the Adaptive and Environmental Management 
Plan (AEMP Revision 2). The items particularly relevant to this WFD Assessment 
compromise: 

• Following extensive discussions with Dwr Cymru Welsh Water, it has been 
confirmed that the long sea outfall will be extended by approximately 1.5km to 
discharge outside of the lagoon.  The existing outfall is buried beneath/within the 
seabed of Swansea Bay and, similarly, the outfall extension will be buried. 

• The temporary cofferdam will be a sediment cofferdam constructed using 
Geotubes® or quarry run and rock armour.  A twin sheet pile option is not being 
progressed. 

• There will be no micrositing of the turbine and sluice gate housing.  The turbine 
and sluice gate housing will be positioned at Location A on the southwest straight 
of the lagoon seawalls (see Figure 2.2). 

• Variable speed turbines will be used with pumping at the end of the tidal cycle. 

• Grid connection cable directionally drilled beneath the Neath Estuary.  
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3.0 WFD Compliance Assessment 
3.1 Introduction 

3.1.0.1 In order to assess whether the Project is compliant with the objectives set out in the 
WFD, the following steps were undertaken: 

i. Stage 1 – Defining the study area, based on the location of key components of the 
Project, the distance of waterbodies from the Project, and the hydrological 
connectivity of waterbodies to the Project (discounting those waterbodies not 
considered to be relevant using the theoretical likelihood of the Project 
interacting with WFD status or potential); 

ii. Stage 2 – Collating baseline data on the screened-in waterbodies, their current 
WFD status and potential, their specific objectives and any mitigation measures 
or failures undertaken to date; 

iii. Stage 3 – Defining the relationship of the Project's components with the included 
waterbodies (i.e. screening out components not considered to be relevant so that 
the possibility of effect and the consequences can be identified); 

iv. Stage 4 – A preliminary assessment of the remaining screened in components of 
the Project against the WFD elements (biological, chemical and 
hydromorphological element that make up the overall WFD status) of the 
screened in waterbodies. This is to identify whether any components could have 
an impact on the status or potential of the waterbodies and whether a detailed 
assessment is required. Other developments that could potentially have a 
cumulative impact with the Project have been considered in this section; 

v. Stage 5 – Undertake a detailed assessment based on the findings of the 
preliminary assessment in respect of any components of the Project, identified as 
likely to have an impact upon the WFD elements.  This assessment will also 
consider any conflicts between the Project and relevant RBMP mitigation 
measures, and any cumulative impacts of the development. 

3.1.0.2 The assessment carried out, pursuant to the WFD, presented in the updated WFD 
Assessment report (submitted October 7 2014) drew information from other 
assessments reported elsewhere, particularly the Environmental Statement (ES) relating 
to the Project. 

3.1.0.3 The Project will be situated within the Western Wales River Basin District (RBD) 
(Environment Agency, 2009) which extends across the entire western half of Wales 
from the Vale of Glamorgan in the south, to Denbighshire in the north and includes the 
island of Anglesey off the north-west coast of North Wales as shown in Figure 3.1. 
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Figure 3.1 Western Wales River Basin District8  

3.1.0.4 Coastal waterbodies, transitional (estuarine) waterbodies, river waterbodies and 
groundwater waterbodies that host the key components of the Project and those that 
are adjacent, upstream and downstream of the Project i.e. hydrologically connected, 
that are considered within this assessment are listed in Table 3.1.  This table has been 
updated since production of the original WFD report to include further waterbodies 
provided by NRW, following consultation that confirmed they should be assessed in 

8  http://www.environment-agency.gov.uk/research/planning/33116.aspx; accessed December 2013 
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respect of the potential for effect upon migratory fish.  Figures showing the location of 
the coastal, estuarine and groundwater waterbodies are provided in Appendix 1. 

Table 3.1 WFD waterbodies considered within the assessment 

Waterbody No. Waterbody Name 
 

Coastal Waterbodies 

GB611008590001 Bristol Channel Outer North  
GB641008260000 Swansea Bay 

Estuarine Waterbodies 

GB541005900900 Tawe Estuary 

GB541005800700 Neath Estuary 

GB541005800600 Afan Estuary 
River Waterbodies 

River Neath 

GB110058032430 River Neath - confluence with Nedd Fechan and Mellte to tidal limit 

GB71010012 Neath and Tennant 

GB110058026350 Baglan Brook - headwaters to conf with River Neath 

GB110058026390 Clydach - headwaters to conf with River Neath 

GB110058026370 Nant Cae'r-bryn - headwaters to conf with Neath 

GB110058032430 Neath - conf with Nedd Fechan and Mellte to TL 

GB110058032360 Dulais - headwaters to confluence with River Neath 

GB110058032340 Nedd Fechan - Pyrddin conf to River Neath conf 

GB110058032330 Mellte - conf with Sychryd to conf with R. Neath 

GB110058032320 Sychryd - headwaters to confluence with Mellte 

GB110058032350 Mellte - conf with Hepste to confluence to Sychryd 

GB110058032380 Mellte - Llia and Dringarth conf to Hepste conf 

GB110058032410 Llia - headwaters to confluence with Mellte 

GB110058026380 Neath-Clydach 

GB110058032420 Neath-Mellte 

GB110058032390 Neath-Mellte 

River Afan 

GB110058026110 Afan - confluence with Pelenna to tidal limit 

GB110058026140 Pelenna - headwaters to confluence with Afan 

GB110058026130 Afan - conf with Corrwg to confluence with Pelenna 

GB110058026150 Corrwg - headwaters to confluence with Afan 

GB110058026120 Afan - headwaters to confluence with Corrwg 

GB110058026100 Ffrwd Wyllt - headwaters to tidal limit 
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Waterbody No. Waterbody Name 
 

Afon Cynffig 

GB110058026450 Kenfig - conf with Margam Moors to tidal limit 

GB110058026180 Margam Moors - headwaters to conf with Kenfig 

GB110058026160 Kenfig - Nant Cwm Philip conf to Margam Moors conf 

GB110058026190 Nant Cwm Philip - headwaters to conf with Kenfig 

GB110058026170 Kenfig - headwaters to conf with Nant Cwm Philip 

River Tawe 

GB110059032180 River Tawe - confluence with Twrch to tidal limit 

GB110059025690 River Tawe – confluence with Nant Cwmgelli to tidal limit 

GB110058026450 River Kenfig - confluence with Margam Moors to tidal limit 

GB110059025700 Crymlyn Brook – Headwater to confluence with Tennant Canal 

GB110059025710 Nant y Fendrod - headwaters to conf with Tawe 

GB110059032200 Lower Clydach - headwaters to confluence with Tawe 

GB110059032190 Upper Clydach - headwaters to confluence with Tawe 

GB110059032170 Tawe - conf with Giedd to confluence with Twrch 

GB110059032210 Twrch - conf with Nant Gwys to conf with Tawe 

GB110059032260 Llynfell - headwaters to confluence with Twrch 

GB110059032290 Twrch - headwaters to confluence with Llynfell 

GB110059032220 Twrch - conf with Llynfell to confluence with Gwys 

GB110059032270 Gwys - headwaters to confluence with Twrch 

GB110059032280 Giedd - headwaters to confluence to Tawe 

GB110059032240 Tawe - conf with Nant Llech to conf with Giedd 

GB110059032250 Nant Llech - headwaters to confluence with Tawe 

GB110059032300 Tawe-Twynni 

Clyne River   

GB110059025620 Clyne River - headwaters to tidal limit 

GB110059025610 South Gower streams – Burry Pill 

Pennard Pill  

GB110059025580 Pennard Pill East - headwaters to tidal limit 

GB110059025520 Pennard Pill - un-named conf in Parkmill to TL 

Groundwaters 

GB41002G201000)  Swansea Carboniferous Coal Measures 

Source: Data provided by NRW June and July 2014.   
Note: Waterbodies with fish classification data highlighted in           .  

3.1.0.5 The majority of construction and operation relating to the Project will be located within 
the marine environment within the Swansea Bay Coastal waterbody.  A small 
proportion of the structures associated with the Project will be located within the Tawe 
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Estuary waterbody.  A section of the cable connecting the Project to Baglan Bay 
substation will be laid by directional drilling under the Neath Estuary.     

3.1.0.6 The stages of the WFD compliance assessment identify the components of the Project 
and their likely effect on the status and achievement of future objectives for relevant 
WFD quality elements.  In addition, the Project has been considered in relation to 
mitigation measures detailed within Annex B of the RBMP (Waterbody status 
objectives) (Environment Agency, 2009a) for any waterbodies potentially affected.  It 
was identified that the only waterbody with mitigation measures was the Swansea Bay 
coastal waterbody.       
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4.0 Summary and identification of Article 4.7 and Article 
4.8 waterbodies 

 

4.0.0.1 A summary of the potential impacts on the quality elements and the assessment of 
these impacts for each waterbody identified the WFD compliance assessment is 
provided in Table 4.1.  In addition, Table 4.2 presents the conclusions of the assessment 
of the Project in relation to the mitigation measures identified for Swansea Bay Coastal 
waterbody in the RBMP. 

4.0.0.2 The construction of the Project will result in structures being placed within Swansea Bay 
coastal waterbody and within the Tawe Estuary waterbody.  The grid connection cable 
route lies under the Neath Estuary waterbody.  Under the terms of the WFD, the 
assessment has been based upon the effect of the Project on the existing waterbody 
and not upon the waterbodies that may exist after the creation of the Project. 

4.0.0.3 Assessment has required examination of the condition of the quality elements which 
define the status of the WFD waterbodies and any deterioration of these elements at 
waterbody level as a result of the Project. 

4.0.0.4 The decision maker must establish whether the Project will result in conflict with the 
terms of the WFD.  A member state of the European Union does not breach the 
Directive if the modifications (in this case, the Project) to the physical characteristics of 
a waterbody does not result in either "failure to achieve…good ecological status or, 
where relevant, good ecological potential or to prevent deterioration in the status of 
the body of surface water…" 

4.0.0.5 The ecological potential of the waterbody is identified by reference to its chemical, 
biological and hydro-morphological components.  If the effects are such that the 
potential status of the waterbody is unaffected, the WFD assessment need proceed no 
further. 

4.0.0.6 However, where there is, will be or (on a precautionary basis) may be a failure to 
achieve…good ecological status or, where relevant, good ecological potential or to 
prevent deterioration in the status of the body of surface water…” further assessment is 
required under Article 4.7 of the WFD. 

4.0.0.7 When considering the assessment under Article 4.7 it is necessary to consider Article 
4.8 as well.  This provides that where works are proposed (here, the Project) they 
should not "permanently exclude or compromise the achievement of the objectives of 
this Directive in other bodies of water within the same river basin district and [are] 
consistent with the implementation of other community environmental legislation". 

4.0.0.8 The Article 4.8 assessment requires the decision maker to be satisfied that the Project 
will not prevent other contiguous or connected waterbodies from achieving the 
environmental objectives as a result of the Project.  The other community 
environmental legislation which must not be precluded includes the Habitats Directive, 
Birds Directive and other environmental directives such as the Environmental Impact 
Assessment Directive. 
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4.0.0.9 From the numerous, detailed technical assessments undertaken within the WFD 
Assessment Report, the EIA and the HRA on the impact of the Project to the quality 
elements considered within the WFD, it is considered that with the exception of the 
Swansea Bay coastal waterbody, the Project will not cause deterioration in the status of 
any other waterbody within the Western Wales RBMP (Environment Agency, 2009), nor 
will it compromise the future achievement or maintenance of “Good” chemical or 
ecological status.   The Project will also be in compliance with Community Legislation 
with respect to these waterbodies as identified in Section 3.5.0.6.  These other 
waterbodies are identified as waterbodies that are relevant to the provisions of Article 
4.8.  Monitoring of various parameters including coastal processes and fish will be 
undertaken as part of the Project and detailed within the AEMP (see Chapter 23, 
Appendix 23.1 of the ES) and updated AEMP (revisions submitted to the Planning 
Inspectorate on the 5th August 2014 and 7th October 2014) to validate the findings of 
the ES and also the WFD assessment with respect to these other waterbodies.   

4.0.0.10 In the case of Swansea Bay Coastal waterbody it has been identified that there is a 
potential risk of deterioration of the benthic invertebrate quality element and the 
biological quality element supporting hydromorphological conditions.  The Project also 
has a potential effect on the mitigation measures proposed for the HMWB and thus 
may affect the potential of the waterbody to achieve ‘good ecological potential’ by 
2027 as detailed in Table 4.2.  The Swansea Bay Coastal waterbody therefore requires 
further assessment under Article 4.7 of the WFD. 

4.0.0.11 In summary, the provisions of Article 4.7 will be considered for Swansea Bay Coastal 
waterbody.  All other waterbodies referred to in Table 3.1, and listed in Section 6, 
should be considered under the provisions of Article 4.8, so far as applicable. 
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Table 4.1 Summary of Assessment of Potential Effects of the Project on the Current and Future Status of WFD Waterbodies 

WFD Waterbody Screened in Quality 
Elements 

Assessment Basis Effect on status or potential status 

Swansea Bay (Coastal, 
GB641008260000) 

Heavily modified 
waterbody 

• Current status 
2013: Moderate or 
worse  (mitigation 
measures not in 
place),  

• Overall objective: 
Good potential by 
2027,  

• Specific objectives: 
Good Ecological 
Potential by 2027 
and Good Chemical 
Status by 2015 

Biological: 

Phytoplankton 

 

ES Chapter 7: Marine Water 
Quality 

EC Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

The Project will not cause deterioration in the status of the Swansea Bay 
coastal waterbody, or compromise the future achievement of the objectives 
in relation to the phytoplankton quality element.  

Biological: 

Benthic invertebrates 

ES Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

ES Chapter 7: Marine Water 
Quality 

The Project will potentially cause deterioration in the status of Swansea Bay 
coastal waterbody in relation to benthic invertebrates, although the risk is 
uncertain. 

Physico-chemical: 

Dissolved Inorganic Nitrogen, 
Dissolved Oxygen and Specific 
Pollutants 

ES Chapter 7: Marine Water 
Quality 

ES Chapter 4: Project 
Description 

The Project will not cause deterioration in the status of the Swansea Bay 
coastal waterbody, or compromise the future achievement of the objectives 
in relation to supporting physico-chemical quality elements.  

Hydromorphological: depth 
variation; structure of the 
intertidal zone; wave 
exposure; quality, structure 
and substrate of coastal bed; 
direction of dominant 
currents 

ES Chapter 4: Project 
Description 

ES Chapter 6: Coastal 
Processes 

The Project will potentially cause deterioration in the status of Swansea Bay 
coastal waterbody in relation to supporting hydromorphological quality 
elements, although the risk is uncertain. 

Mitigation measures WFD Assessment Document 

 

The Project will potentially have an effect on the implementation of a 
number of mitigation measures required within the Heavily Modified 
Waterbody to realise the objective of ‘Good Ecological Potential’ by 2027. 
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WFD Waterbody Screened in Quality 
Elements 

Assessment Basis Effect on status or potential status 

Tawe Estuary 
(Transitional, 
GB541005900900) 

Heavily modified 
waterbody 

• Current status 
2013: Good, 

• Overall objective: 
Good by 2027, 

• Specific objectives: 
Good Ecological 
Potential by 2015 

Biological: 

Phytoplankton 

 

ES Chapter 7: Marine Water 
Quality 

EC Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

The Project will not cause deterioration in the status of the Tawe Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the phytoplankton quality element.  

Biological: 

Macroalgae 

 

ES Chapter 7: Marine Water 
Quality 

EC Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

The Project will not cause deterioration in the status of the Tawe Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the macroalgae quality element. 

Biological: 

Benthic Invertebrates 

ES Chapter 7: Marine Water 
Quality 

EC Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

The Project will not cause deterioration in the status of the Tawe Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the benthic invertebrate quality element. 

Biological: 

Fish 

Chapter 6 Coastal Processes, 
Sediment Transport and 
Contamination 

Chapter 7 Marine Water 
Quality 

Chapter 9 Fish, including 
Commercial and 
Recreational Fisheries 

The Project will not cause deterioration in the status of the Tawe Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the fish quality element. 

Physico-chemical: 

Dissolved Inorganic Nitrogen, 
Dissolved Oxygen and Specific 
Pollutants 

ES Chapter 7: Marine Water 
Quality 

ES Chapter 4: Project 
Description 

The Project will not cause deterioration in the status of the Tawe Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the dissolved inorganic nitrogen quality element.  
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WFD Waterbody Screened in Quality 
Elements 

Assessment Basis Effect on status or potential status 

Hydromorphological: depth 
variation; structure of the 
intertidal zone; wave 
exposure; quality, structure 
and substrate of estuarine 
bed; direction of dominant 
currents 

ES Chapter 4: Project 
Description 

ES Chapter 6: Coastal 
Processes 

The Project will not cause deterioration in the status of the Tawe Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the hydromorphological quality element. 

Mitigation measures Not applicable Not applicable 

Neath (Transitional, 
GB541005800700) 

Heavily modified 
waterbody 

• Current status 
(2013): Good 

• Overall objective: 
Good by 2027 

• Specific objectives: 
Good Ecological 
Potential by 2015, 
Good Chemical 
Status by 2015 

 

Biological: 

Phytoplankton 

 

ES Chapter 7: Marine Water 
Quality 

EC Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

The Project will not cause deterioration in the status of the Neath Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the phytoplankton quality element.  

Biological: 

Macroalgae 

 

ES Chapter 7: Marine Water 
Quality 

ES Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

The Project will not cause deterioration in the status of the Neath Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the macroalgae quality element. 

Biological: 

Angiosperm 

 

ES Chapter 7: Marine Water 
Quality 

ES Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

ES Chapter 12: Terrestrial 
Ecology 

The Project will not cause deterioration in the status of the Neath Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the angiosperm quality element. 
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WFD Waterbody Screened in Quality 
Elements 

Assessment Basis Effect on status or potential status 

Biological: 

Benthic Invertebrates 

ES Chapter 7: Marine Water 
Quality 

EC Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

The Project will not cause deterioration in the status of the Neath Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the benthic invertebrate quality element. 

Biological: 

Fish 

ES Chapter 7: Marine Water 
Quality 

EC Chapter 9: Fish, including 
Commercial and 
Recreational Fisheries 

The Project will not cause deterioration in the status of the Neath Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the fish quality element. 

Physico-chemical: 

Dissolved Inorganic Nitrogen, 
Dissolved Oxygen and Specific 
Pollutants 

ES Chapter 7: Marine Water 
Quality 

ES Chapter 4: Project 
Description 

The Project will not cause deterioration in the status of the Tawe Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the physic-chemical quality elements. 

Hydromorphological: depth 
variation; structure of the 
intertidal zone; wave 
exposure; quality, structure 
and substrate of estuarine 
bed; direction of dominant 
currents 

ES Chapter 4: Project 
Description 

ES Chapter 6: Coastal 
Processes 

The Project will not cause deterioration in the status of the Neath Estuary 
waterbody, or compromise the future achievement of the objectives in 
relation to the hydromorphological quality element 

Mitigation measures Not applicable Not applicable 

Bristol Channel Outer 
North (Coastal, 
GB611008590001) 

• Current status 

Biological: 

Benthic Invertebrates 

ES Chapter 7: Marine Water 
Quality 

EC Chapter 8: Intertidal and 
Subtidal Benthic Ecology 

The Project will not cause deterioration in the status of the Bristol Channel 
Outer North waterbody, or compromise the future achievement of the 
objectives in relation to the benthic invertebrate quality element. 
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WFD Waterbody Screened in Quality 
Elements 

Assessment Basis Effect on status or potential status 

(2013): Good,  
• Overall objective: 

Good by 2027, 
• Specific objectives: 

Good Ecological 
Status by 2027, 
Good Chemical 
Status by 2015 

Physico-chemical: 

Dissolved Inorganic Nitrogen, 
Dissolved Oxygen and Specific 
Pollutants 

ES Chapter 7: Marine Water 
Quality 

ES Chapter 4: Project 
Description 

The Project will not cause deterioration in the status of the Bristol Channel 
Outer North waterbody, or compromise the future achievement of the 
objectives in relation to supporting physico-chemical quality elements.  

Hydromorphological: depth 
variation; structure of the 
intertidal zone; quality, 
structure and substrate of 
coastal bed 

ES Chapter 4: Project 
Description 

ES Chapter 6: Coastal 
Processes 

The Project will not cause deterioration in the status of the Bristol Channel 
Outer North waterbody, or compromise the future achievement of the 
objectives in relation to supporting hydromorphological quality elements. 

Mitigation measures Not applicable  Not applicable 

Swansea Carboniferous 
Coal Measures 
(groundwater, 
GB41002G201000) 

• Current status 
(2013): Poor 

• Overall objective: 
Good by 2027 

• Specific objectives: 
Good Quantitative 
Status by 2015, 
Good Chemical 
Status by 2027 

 

Saline intrusion Chapter 18 Land quality and 
hydrogeology  

The Project will not cause deterioration in the status of the Swansea 
Carboniferous Coal Measures waterbody, or compromise the future 
achievement of the objectives in relation to saline intrusion. 

Other waterbodies (see 
Table 3.1) 

Biological: 

Fish (migratory only) 

Chapter 6 Coastal Processes, 
Sediment Transport and 
Contamination 

The Project will not cause deterioration in the status of the other associated 
WFD waterbodies, or compromise the future achievement of the objectives 
in relation to the fish quality element. 
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WFD Waterbody Screened in Quality 
Elements 

Assessment Basis Effect on status or potential status 

ES Chapter 7: Marine Water 
Quality 

EC Chapter 9: Fish, including 
Commercial and 
Recreational Fisheries 
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Table 4.2 Potential compatibility of the Project with Mitigation Measures proposed for 

Swansea Bay Coastal Waterbody within the RBMP 

 
Under the WFD, development should not inhibit the implementation of any of the mitigation measures to 
enable a waterbody to achieve Good Potential under the WFD. A number of mitigation measures identified 
for Swansea Bay Coastal waterbody may potentially be affected by the Project and, as such, an Article 4.7 
assessment would be required.   
Mitigation measure Potential compatibility/incompatibility 

Indirect / offsite mitigation (offsetting measures) 
 

Not applicable 

Alter timing of dredging / disposal potential partial incompatibility 

Reduce sediment re-suspension potential incompatibility 

Reduce impact of dredging potential incompatibility 

Prepare a dredging / disposal strategy potentially compatible 

Avoid the need to dredge (e.g. minimise under-keel clearance; use 
fluid mud navigation; flow manipulation or training works) 

potential incompatibility 

Operational and structural changes to locks, sluices, weirs, beach 
control etc 

potential incompatibility 

Preserve and where possible enhance ecological value of marginal 
aquatic habitat, banks and riparian zone 

potential partial incompatibility 

Managed realignment of flood defence 
 

Not applicable 

Bank rehabilitation / reprofiling potential compatibility 

Preserve and, where possible, restore historic aquatic habitats potential partial incompatibility 

Removal of hard bank reinforcement or replacement with soft 
engineering solution 

potential incompatibility 

Remove obsolete structure potential compatibility 
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5.0 Information to support Article 4.7 derogation 
criteria assessment for Swansea Bay Coastal 
Waterbody 

5.1 Introduction 

5.1.0.1 Following the above exercise, the criteria in Article 4.7 have been to ensure that full 
information is provided to decision makers in relation to Swansea Bay Coastal 
waterbody.  This is without prejudice to whether there is a legal requirement to do so. 
In the case of Swansea Bay Coastal waterbody it has been identified that there is a 
potential risk of deterioration of the benthic invertebrate quality element and the 
biological quality element supporting hydromorphological conditions.  The Project also 
has a potential effect on the mitigation measures proposed for the HMWB and thus 
may affect the potential of the waterbody to achieve ‘good ecological potential’ by 
2027.  The Swansea Bay Coastal waterbody therefore requires further assessment 
under Article 4.7 of the WFD.  

5.1.0.2 One of the objectives of the WFD is to ensure the status of rivers, lakes, estuaries, 
coastal waters and groundwater is protected from deterioration.  However, in specific 
circumstances, the WFD does provide for exemptions or reasons why this objective 
should not be applied. Although protecting the water environment is a priority, some 
new modifications may provide important benefits to human health, human safety 
and/or sustainable development. Such benefits can include hydropower generation. 

5.1.0.3 The Western Wales River Basin Management Plan Annex B (Environment Agency 2009a) 
identifies that ‘It is sometimes not possible to undertake such activities without causing 
deterioration of status to the waterbody, or preventing the waterbody from reaching its 
environmental objectives. The benefits such developments can bring need to be 
balanced against the social and economic benefits gained by maintaining the status of 
the waterbody’.  This section examines the Project in this context. 

5.1.0.4 EC Guidance (2009) has been reviewed and an exercise to provide supporting 
information in order that decision makers can fully assess the Project against the 
criteria in Article 4.7 for Swansea Bay Coastal waterbody has been performed.  This 
exercise has been carried out to examine the Article 4.7 conditions a) to d) as follows 
(See Section 1.1 of this report):  

(a) all practicable steps are taken to mitigate the adverse impact on the status of the 
body of water; 

 
(b)  the reasons for those modifications or alterations are specifically set out and 

explained in the river basin management plan required under Article 13 and the 
objectives are reviewed every six years; 

 
(c)  the reasons for those modifications or alterations are of overriding public interest 

and/or the benefits to the environment and to society of achieving the objectives 
set out in paragraph 1 are outweighed by the benefits of the new modifications or 
alterations to human health, to the maintenance of human safety or to 
sustainable development, and 
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(d)  the beneficial objectives served by those modifications or alterations of the 

waterbody cannot for reasons of technical feasibility or disproportionate cost be 
achieved by other means, which are a significantly better environmental option.’ 
 

5.2 Condition a) 

(a) all practicable steps are taken to mitigate the adverse impact on the status of 
the body of water 

 

5.2.0.1 In the application of Article 4.7, it should be demonstrated that: “All practicable steps 
are taken to mitigate the adverse impact on the status of the body of water”.  EC (2009) 
guidance identifies that “The wording "all practicable steps", in analogy with the term 
"practicable" used in other legislation, suggests those mitigation measures should be 
technically feasible; do not lead to disproportionate costs; and are compatible with the 
new modification or sustainable human development activity”. 

5.2.0.2 This section examines the mitigation measures proposed for potential effects of the 
Project proposed for the Swansea Bay coastal waterbody.  The review has considered 
the UKTAG Guidance: Guidance on the Classification of Ecological Potential for Heavily 
Modified Waterbodies and Artificial Waterbodies (2008) and the EC Guidance (2009).  
Although not directly relevant to the Article 4.7 assessment, proposed monitoring to 
assess the success of the implementation of the mitigation is also discussed. 

Mitigation 

5.2.0.3 Mitigation is an essential component of the Project and has been considered 
throughout the design and EIA process.  Chapter 23 Mitigation and Monitoring of the ES 
provides a description of the mitigation that will be implemented as part of the Project, 
for any environmental effects considered to be significant under the Infrastructure 
Planning (Environmental Impact Assessment) Regulations 2009 and the Marine Works 
(Environmental Impact Assessment) Regulations 2007).  The Mitigation measures will 
also be relevant for the potential effects on quality elements assessed under the WFD. 

5.2.0.4 Mitigation measures have been incorporated to reduce potential effects on quality 
elements where possible.  Mitigation has been considered throughout, starting with the 
position of the Project within Swansea Bay through to various engineering options as 
part of the detailed design process.  The development of the Project and the various 
options that have emerged have been considered within the EIA undertaken, with the 
findings presented in the ES (TLSB, 2014).  Extensive studies involving research, best 
practice guidance and expert judgement, have been undertaken throughout the process 
to develop and assess these mitigation measures.  Two particularly relevant documents 
have been reviewed in relation to the identification and evaluation of mitigation 
measures: 

• Environment Agency (2012) Clearing the Waters: Marine Dredging and the Water 
Framework Directive: Stages 1 – 4; and 

• UKTAG (2008) Guidance on the classification of Ecological Potential for Heavily 
Modified and Artificial Water Bodies. 
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UKTAG Guidance (2008) 

5.2.0.5 The UKTAG (2008) guidance sets out pressures that could potentially result in effects on 
the hydromorphological conditions of Heavily Modified and Artificial Water Bodies 
which would affect their ability to achieve Good Ecological Potential (GEP). Mitigation 
measures are proposed for each of these pressures.  The table within Annex IV: Flood 
Risk Management of the UKTAG guidance (2008) has been adapted for assessing 
potential mitigation measures that could be applied to the Project for the benthic 
invertebrate and supporting hydromorphological conditions within Swansea Bay coastal 
waterbody.  Table 5.1 presents the assessment and also identifies whether the 
mitigation measure would be technically feasible or disproportionately expensive.  The 
table also examines if the measures would potentially affect any other quality elements 
within the waterbody. 

Clearing the Waters Guidance (2012) 

5.2.0.6 The Environment Agency Clearing the Waters Guidance (2012) sets out, in stages, the 
process by which dredging operations should be screened, scoped and assessed in 
order for the works to proceed in compliance with the WFD.  Appendix 2 to this report 
presents the output of the various phases for the Swansea Bay Coastal waterbody: 
Stage 1: the screening stage (Tables 1, 2 and 3) and Stage 2: the scoping process (Table 
4). A clear criteria for progressing the Project from the screening to the assessment 
stage was the extent of the Swansea Bay coastal waterbody affected by the dredging 
activities associated with the construction of the Project.  The Clearing the Waters: 
Marine Dredging and the Water Framework Directive: Stage 2 New Projects Process 
(Environment Agency, 2012a) identifies within the Trigger Table for Dredging Effects on 
WFD Parameters that in relation to morphological conditions, dredging an area of >5% 
of a waterbody would trigger the need for a full deterioration assessment.  The 
guidance identifies that a full deterioration assessment is required if the zone of effect 
(1.5 x the dredge footprint) is greater than 5% of the area of a waterbody.  In relation to 
the Project both the capital and maintenance dredge areas slightly exceeded the trigger 
value and as such an assessment under Stage 3: Assessment was progressed (para 
3.6.2.55 in WFD Assessment Report (v2), TLSB 2014a).   

5.2.0.7 As identified in the WFD Assessment Report (TLSB, 2014a) para 3.6.1.8, the EIA and HRA 
process has examined the likely effects of dredging associated with the Project and it is 
recognised in the Clearing the Waters guidance document (Environment Agency, 2012b) 
that a deterioration assessment can be incorporated within these assessment 
mechanisms (Part A, Step 5: consider delivery mechanism for assessment, Clearing the 
Waters: Marine Dredging and the Water Framework Directive: Stage 3: Assessment).  
The findings of the studies undertaken for the EIA and HRA have been used as a basis 
for the assessment of the potential effects of the Project on all the quality elements for 
the waterbodies within Stage 5 of the WFD assessment.  The WFD assessment process 
differs in that it will only consider whether the activity will have a significant non-
temporary effect on the status of one or more WFD parameters at waterbody level.  As 
such, the findings of the HRA and EIA process have been further evaluated on this basis 
within the WFD Assessment Report (TLSB, 2014a) Section 3.6.2.  

5.2.0.8 Following from this evaluation within the WFD Assessment Report (v2) (TLSB, 2014a), 
Table 5.1 below has incorporated an assessment of the series of measures that could be 
applied to impacts identified as potentially having an effect on waterbody status or 
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future achievement of objectives in relation to dredging (Table 8 of the guidance) and 
disposal (Table 9 of the guidance) in the Clearing the Waters Guidance Stage 4: 
identification and evaluation of measures (Environment Agency, 2012).  

5.2.0.9 Mitigation measures for other quality elements for which a potential deterioration in 
status is not predicted are described in the updated WFD Assessment Report (Section 4) 
submitted on the 7th October 2014 and in detail within Chapter 23 of the ES. 

5.2.0.10 Table 5.2 considers how measures can be taken as part of the Project to minimise the 
effects on mitigation proposed for Swansea Bay coastal waterbody identified in the 
RBMP.   Fundamentally it is recognised that the introduction of further hard engineering 
within the Swansea Bay coastal waterbody is incompatible with the objectives of the 
mitigation measures. 

5.2.0.11 It is considered that the measures taken forward (as identified in Table 5.1) are 
practicable and appropriate to the impact identified.  The mitigation measures have 
also been discussed with statutory and non-statutory authorities.  Mitigation measures 
will be secured as part of the DCO within the Construction Environmental Management 
Plan (CEMP), Operational Environmental Management Plan (OEMP), the Adaptive 
Environmental Management Plan (AEMP) and the Marine Licence. 

5.2.0.12 It is noted, that there are potential effects for which mitigation is technically unfeasible 
or has not been tried before. Technically unfeasible mitigation for loss of benthic 
habitats and species includes for providing mitigation for the effects of the Project on 
the UK BAP habitats sands and gravels, hydroid rockpools, Sabellaria alveolata and 
Sabellaria spinulosa.  This is principally the case for the loss of benthic habitats, 
including protected habitats and species, and for hydromorphological changes.  TLSB 
together with SEACAMS is piloting the translocation of Sabellaria alveolata and the 
success of this proposed approach measure will be monitored within the AEMP (see 
updated WFD assessment report, submitted October 7th 2014).  If successful, this 
method could be transferred to other projects where this species may be affected.  In 
terms of supporting hydromorphological conditions, various design options have been 
considered to minimise the effects of the Project. However, it is considered technically 
unfeasible to mitigate for the effects on coastal processes which result in the 
hydromorphological changes from construction of the lagoon seawalls and operation of 
the turbine and sluice gates.  Full details of the potential effects are given in the ES 
(Chapter 6) and in the updated WFD assessment report (submitted October 7th 2014). 

5.2.0.13 To validate the effectiveness of the mitigation measures proposed, a programme of 
monitoring will be undertaken as discussed below.  These monitoring proposals will be 
conditioned within the Development Consent Order for the Project within the 
provisions of the AEMP that has been produced for the Project.  
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Table 5.1 Mitigation considered for Swansea Bay Coastal Waterbody for Benthic Invertebrates and Supporting Hydromorphological Conditions 

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

Tidal 
lagoon 

Turbines, 
sluices and 
lagoon sea 

walls 

Yes  Alteration of 
bathymetry; 
Disruption of 
tidal flow and 
interaction; 
Alteration of 

natural sediment 
dynamics; Loss of 

morphological 
diversity and 

habitats; 
Destruction and 

alteration of 
benthic habitats; 
Altered turbidity; 

Loss of faunal 
nursery, refuge 

and feeding 
areas; Disruption 

of habitat 
connectivity/cont

inuity 
interference with 

fish population 
movements. 

Removal of hard 
engineering 
structures (e.g. 
naturalisation) 
and 
modification of 
existing 
structures. 

Yes Yes The seawalls and turbine 
house are component parts 
of the Project.  However, 
the Project will involve the 
removal of the obsolete 
Eastern breakwater and the 
existing seawall within the 
Port. 

No Structural changes to 
the tidal lagoon have 
been considered in 
relation to other 
quality elements as 
detailed within the 
WFD assessment 
report submitted on 7 
October 2014.  Of 
particular note are 
the impacts on 
macroalgae and 
angiosperms. 

Implement tidal 
exchange 
systems, and 
their operation.  
Use of 
engineering 
techniques to 
assist natural 
recovery. 

Yes Yes The location of the turbine 
house and the number and 
arrangement of turbines 
and sluice gates has been 
through a design process to 
minimise scour and 
optimise generation (see 
Chapter 3 of the ES).   
Variable speed turbines with 
pumping have been 
selected to achieve, as close 
as possible, the natural tidal 
range, thereby reducing 
intertidal losses.   

No The type, number and 
arrangement of 
turbines and sluice 
gates have been 
considered in relation 
to other quality 
elements as detailed 
within the WFD 
assessment report 
submitted on 7 
October 2014.  Of 
particular note are 
the impacts on fish 
(transitional waters) 
and specific 
pollutants. 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

Structural 
changes to the 
tidal lagoon 

Yes Yes The Lagoon structure has 
been designed with a 0.3 
and 0.4 reflection 
coefficient to minimise 
wave reflection, with 
resultant effects on coastal 
processes. 
The shape of the Lagoon 
design itself has been 
through a design process to 
find the best solution with 
regards to minimising 
environmental effects (such 
as water quality, design 
footprint, location of 
watercourses entering 
Swansea Bay, changes to 
coastal processes, protected 
sites), energy generation, 
bathymetry, geotechnical 
issues, navigation and cost 
viability (see Chapter 3, 
section 3.4.2).  
Following a detailed 
assessment, the Swansea 
Bay long sea outfall will be 
lengthened and will 
discharge outside the 
lagoon. 
 

No Structural changes to 
the tidal lagoon have 
been considered in 
relation to other 
quality elements as 
detailed within the 
WFD assessment 
report submitted on 7 
October 2014.  Of 
particular note are 
the impacts on fish 
(transitional and river 
waters) and specific 
pollutants. 

Bank re-profiling Yes Yes It is recognised that the 
Project will involve the 

No A detailed assessment 
has been undertaken 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

construction of a 9.5km 
length of hard engineering.  
However, the existing upper 
seawall within the Port will 
be removed and the bank 
re-profiled where 
appropriate for coastal 
grassland, salt-marsh 
habitat, beach and dune. 

to assess the 
potential effects of 
the lagoon on 
macroalgae and 
angiosperms in the 
WFD assessment 
report submitted on 
the 7 October 2014.   

Install fish 
passes or 
alternative 
mitigation. 

No n/a The Lagoon does not 
obstruct any rivers and 
therefore does not affect 
migratory fish routes. With 
regards to entering and 
exiting the Lagoon, the 
sluice gates will allow fish to 
pass.  

n/a A detailed assessment 
has been undertaken 
to assess the 
potential effects of 
the lagoon on fish 
(transitional and river 
waters) in the WFD 
assessment report 
submitted on the 7 
October 2014.  
Mitigation measures 
have been included as 
appropriate e.g. use 
of acoustic 
deterrents, variable 
speed turbines, 
herring spawning 
substrate. 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

Beach re-
profiling and/ or 
beach re-
nourishment. 

Yes Yes Within the lagoon footprint, 
a beach and dune area will 
be created.  This beach area 
will be a recreational 
resource as well as a source 
of wind blown sand to the 
adjacent Crymlyn Burrows 
Site of Scientific Interest 
(SSSI).  Ongoing beach 
profile monitoring within 
the wider Bay will be 
undertaken as outlined 
within the AEMP (section 5) 
produced for the Project 
and where necessary, beach 
re-profiling and re-
nourishment will be 
undertaken. 

No A detailed assessment 
has been undertaken 
to assess the 
potential effects of 
the lagoon on 
macroalgae and 
angiosperms in the 
WFD assessment 
report submitted on 
the 7 October 2014.   

Managed 
realignment of 
flood defence 

No No There is no formal flood 
defence within the footprint 
of the lagoon, although this 
function is partially served 
by the existing Port seawall.  
The lagoon itself will 
provide a form of flood 
defence for the Port area 
and Swansea University Bay 
Campus land.  

n/a n/a 
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

Adopt strategic 
options and 
policies 
promoting 
natural recovery 

Yes Yes A CEMP, OEMP and AEMP 
have been prepared and will 
be implemented to ensure 
that effects on all quality 
elements will be minimised 
where possible.  All 
mitigation measures will be 
implemented and 
monitored.  Strategies 
within these plans will 
monitor (and manage) the 
natural recovery of the 
marine environment and 
also the habitats created as 
part of the Project (e.g. salt-
marsh within the lagoon 
footprint). 

No The CEMP, OEMP and 
the AEMP have been 
prepared and will be 
implemented to 
ensure that effects on 
all quality elements 
will be minimised 
where possible.  All 
mitigation measures 
will be implemented 
and monitored.  
Strategies within 
these plans will 
monitor (and 
manage) the natural 
recovery of the 
marine environment 
and also the habitats 
created as part of the 
Project (e.g. salt-
marsh within the 
lagoon footprint). 

Indirect/ offsite 
mitigation 
(offsetting 
measures); 
encourage salt-
marsh recovery; 
use of soft 
engineering 
techniques. 

Yes Yes Enhancements and 
offsetting measures: The 
introduction of the new 
rocky habitat will create 
intertidal and subtidal 
habitat and provides the 
opportunity for beneficial 
impacts and the opportunity 
for the re-colonisation of 
significant parts of the 

No A detailed assessment 
of indirect / offsite 
mitigation (offsetting 
measures) have been 
considered in relation 
to other quality 
elements including 
fish (transitional and 
river waters), 
macroalgae and 
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

Lagoon area.  
The Lagoon seawall itself 
has been designed to 
promote and enhance the 
ecological diversity of the 
Bay through the use of 
design concepts such as 
bioblocks and rockpools.  
Other strategies are 
proposed such as 
reintroduction of the native 
oyster.  
Areas of salt-marsh, beach 
development and dune will 
be included in the Lagoon 
footprint (soft engineering). 

invasive species as 
detailed within the 
WFD assessment 
report submitted on 7 
October 2014.   

Channel 
alteration 
(Neath, 
Port 
Talbot and 
Swansea 
channels) 

Channel 
alteration e.g. 
channelisation
/ realignment/ 
straightening 

Yes  Disruption of 
flow and 
interaction; 
Alteration of 
natural sediment 
dynamics; 
Alteration of 
bathymetry; Loss 
of morphological 
diversity and 
habitat 

Adopt strategic 
options and 
policies 
promoting 
natural recovery 

No No Removal of vertical Eastern 
Breakwater and 
replacement by sloped 
lagoon seawall. 
Any future dredging and 
disposal required within the 
Neath, Swansea and Port 
Talbot navigation channels 
will be undertaken under 
the provisions of the 
relevant marine licences 
obtained by the Port 
authorities.  The channels 
are artificially maintained 
and as a result natural 
recovery would be 

n/a n/a 
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

restricted to intervals within 
dredging events. 

    Use of 
engineering 
techniques to 
assist natural 
recovery 

Yes Yes The lagoon structure has 
been designed with a 0.3 
and 0.4 reflection 
coefficient to minimise 
wave reflection, with 
resultant effects on coastal 
processes. 
The shape of the Lagoon 
design itself has been 
through a design process to 
find the best solution with 
regard to minimising 
environmental effects (such 
as water quality, design 
footprint, location of 
watercourses entering 
Swansea Bay, changes to 
coastal processes, protected 
sites), energy generation, 
bathymetry, geotechnical 
issues, navigation and cost 
viability (see Chapter 3, 
section 3.4.2). 
Any future dredging and 
disposal required within the 
Neath, Swansea and Port 
Talbot navigation channels 
will be undertaken under 

No A detailed assessment 
has been undertaken 
to assess the 
potential effects of 
the lagoon on fish 
(transitional and river 
waters), macroalgae, 
angiosperms, 
phytoplankton, 
specific pollutants in 
the WFD assessment 
report submitted on 
the 7 October 2014.   
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

the provisions of the 
relevant marine licence 
obtained by the Port 
authorities.  The channels 
are currently artificially 
maintained and as a result 
natural recovery would be 
restricted to intervals within 
dredging events. 

    Replace existing 
structures with 
new structural 
designs to 
minimise 
hydromorpholo
gical impact 
(avoid like for 
like) 

Yes Yes Existing obsolete eastern 
breakwater of the River 
Tawe will be removed and 
replaced by the Lagoon 
seawall. The Lagoon seawall 
has been designed to 
minimise wave reflection 
and thus effects on coastal 
processes, which would 
perform better than the 
existing vertical concrete 
breakwater. 

No A detailed assessment 
has been undertaken 
to assess the 
potential effects of 
the lagoon on fish 
(transitional and river 
waters), macroalgae, 
angiosperms, 
phytoplankton, 
specific pollutants in 
the WFD assessment 
report submitted on 
the 7 October 2014 

    Replace hard 
engineering 
with soft 
engineering 

Yes  Yes  It is recognised that the 
Project will involve the 
construction of a 9.5km 
length of hard engineering.  
A dune will be created at 
the eastern landfall fronting 
the SUBC. 
For navigational purposes, 
however, the eastern 
lagoon seawall will become 

No A detailed assessment 
has been undertaken 
to assess the 
potential effects of 
the lagoon on 
macroalgae and 
angiosperms in the 
WFD assessment 
report submitted on 
the 7 October 2014 
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

the western training wall for 
the Neath channel and the 
eastern training wall will be 
relocated on a like for like 
basis, as described in the 
WFD assessment report. 
Where feasible, soft 
engineering has been 
considered, although this is 
primarily within the lagoon 
footprint (replacing the 
existing hard engineering 
(seawall) - salt-marsh, beach 
development and  dune 
creation.) 
 

    Modify existing 
structures 

No No n/a n/a   n/a 

Cessation of 
maintenance 

No  No As now, he Neath, Swansea 
and Port Talbot navigation 
channels will need to be 
maintained for navigational 
purposes.  Any future 
dredging and disposal 
required within the 
navigation channels will be 
undertaken under the 
provisions of the relevant 
marine licence obtained by 
the Port authorities. 

 n/a n/a  
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

Re-use of 
dredged 
material. 
Strategic 
placement of 
dredged 
material (e.g. 
creation of 
shallow water 
zones or gravel 
bars) 

Yes Yes Dredged material from the 
capital works within the 
Neath channel could be re-
used within the lagoon 
seawalls or for beach 
profiling.   
Ongoing dredging and 
disposal of dredged material 
will be undertaken within 
the provisions of the 
appropriate marine licence 
held by the Port authorities. 

 Yes A detailed assessment 
has been undertaken 
to assess the potential 
effects of the lagoon 
on fish (transitional 
and river waters), 
macroalgae, 
angiosperms, 
phytoplankton, 
specific pollutants in 
the WFD assessment 
report submitted on 
the 7 October 2014.   

Reconnect and 
restore historic 
aquatic habitats 

Yes Yes Enhancement:  
Reintroduction of the native 
oyster by the creation of 
oyster spatting ponds and 
subsequent release into the 
Lagoon is proposed. 
 
 
 

No n/a 

Narrow over-
wide channels 

No n/a n/a n/a  n/a  

Restore/ create/ 
enhance aquatic 
and marginal 
habitats 

Yes  Yes Enhancements and 
offsetting measures:  
The introduction of the new 
rocky habitat will create 
intertidal and subtidal 
habitat within and external 
to the lagoon (within the 
Neath and Swansea dredged 

 Yes A detailed assessment 
of indirect / offsite 
mitigation (offsetting 
measures) have been 
considered in relation 
to other quality 
elements including 
fish (transitional and 
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

channels) and provides the 
opportunity for beneficial 
impacts and the opportunity 
for the re-colonisation of 
significant parts of the 
Lagoon area.  
The Lagoon seawall itself is 
being designed to promote 
and enhance the ecological 
diversity of the Bay through 
the use of design concepts 
such as bioblocks and 
rockpools.  
Other strategies are 
proposed such as 
reintroduction of the native 
oyster.  
Areas of salt-marsh and 
dune will be included in the 
Lagoon footprint (soft 
engineering). 

river waters), 
macroalgae and 
invasive species as 
detailed within the 
WFD assessment 
report submitted on 7 
October 2014.   

Increase in-
channel 
morphological 
diversity 

No No  Any future dredging and 
disposal required within the 
navigation channels will be 
undertaken under the 
provisions of the relevant 
marine licence obtained by 
the Port authorities. 

 n/a n/a  

Indirect/ offsite 
mitigation 
(offsetting 
measures) and 

Yes Yes Enhancements and 
offsetting measures:  
The introduction of the new 
rocky habitat will create 

Yes A detailed assessment 
of indirect / offsite 
mitigation (offsetting 
measures) have been 
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

enhancements intertidal and subtidal 
habitat and provides the 
opportunity for beneficial 
impacts and the opportunity 
for the re-colonisation of 
significant parts of the 
Lagoon area.  
The Lagoon seawall itself is 
being designed to promote 
and enhance the ecological 
diversity of the Bay through 
the use of design concepts 
such as bioblocks and 
rockpools.  
Other strategies are 
proposed such as 
reintroduction of the native 
oyster.  
Areas of salt marsh and 
dune will be included in the 
Lagoon footprint. 

considered in relation 
to other quality 
elements including 
fish (transitional and 
river waters), 
macroalgae and 
invasive species as 
detailed within the 
WFD assessment 
report submitted on 7 
October 2014.   

Dredging 
and 
disposal 
of 
dredgings 
  
  
  
  
  
  

Channel 
dredging; 
Lagoon 
dredging 
  
  
  
  
  
  
  

Yes 
  
  
  
  
  
  
  
  
  
  

Alteration of 
bathymetry; 
Disruption/ 
alteration of 

natural tidal and 
sediment 
dynamics; 

Destruction and 
alteration of 

benthic habitats; 
Mobilisation of 

Replenishment 
of mobile 
sediments 

 No No  Chapter 6 of the ES assesses 
the effects of the Project on 
coastal processes.  It is 
predicted that sediment will 
continue to be replenished 
by material brought into the 
Bay and mobilised within it. 

 n/a n/a  
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

  
  
  
  

  
  
  

contaminants; 
Increased 
turbidity 

periodically 
    Modify position 

of dredged 
areas to avoid 
or reduce 
dredging 

No No Capital dredging is required 
to construction the 
components of the Project 
and to obtain material for 
the construction of the 
seawall.  Ground 
investigations have been 
undertaken to inform 
capital dredging  to 
minimise potential 
environmental effects. 
Maintenance dredging 
within the lagoon footprint 
is required to optimise 
power generation 

n/a n/a 

    Reduce area of 
dredging 

Yes (partially) Yes Not feasible for the capital 
dredging. 
Ongoing monitoring within 
the lagoon footprint (as 
detailed within the AEMP, 
Section 5) will be carried out 
to assess the requirements 
for maintenance dredging 
and to identify areas to be 
dredged.  Maintenance 
dredging will be undertaken 
within the provisions of a 
marine licence. 

No  
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

    Change vessel 
management 
practices to 
reduce or avoid 
dredging 

No No Dredging is required to 
construct the Project and to 
provide the recreational 
boating area.  Ground 
investigations have been 
undertaken to inform 
capital dredging to minimise 
potential environmental 
effects. 
 

n/a n/a 

    Manipulate flow 
/ tidal exchange 

No No This is not feasible as the 
operation of the turbines 
and sluice gates must follow 
strict timing with the tides 
to optimise 
generation. However 
variable speed turbines with 
pumping have been 
selected to achieve, as close 
as possible, the natural tidal 
range, limiting effects on 
the intertidal area.   

n/a n/a 

    Manage tidal 
inflows to dock 
basins, inland 
waterways, etc. 
to reduce 
suspended 
sediment inputs 

No n/a The Project does not involve 
these structures and it is 
considered that no 
management is required as 
a result of the effects of the 
Project within the Tawe. 

n/a n/a 

    Adopt strategic 
options and 
policies 

Yes  Yes  As now, the Neath, Swansea 
and Port Talbot navigation 
channels will need to be 

 No The CEMP, OEMP and 
the AEMP have been 
prepared and will be 
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

promoting 
natural recovery 

maintained for navigational 
purposes. Any future 
dredging and disposal 
required within the 
navigation channels will be 
undertaken under the 
provisions of the relevant 
marine licence obtained by 
the Port authorities.  The 
channels are artificially 
maintained and as a result 
natural recovery would be 
restricted to intervals within 
dredging events. 

Ongoing maintenance 
dredging within the lagoon 
footprint, which is not 
expected to commence until 
10-15 years after 
commencement of 
operation of the turbines, 
will also be carried out 
under the provisions of a 
marine licence.  Elsewhere 
within the lagoon, 
management strategies 
within the OEMP and AEMP 
will encourage natural 
recovery of disturbed areas 
and habitats created (e.g. 
salt-marsh) 

implemented to 
ensure that effects on 
all quality elements 
will be minimised 
where possible.  All 
mitigation measures 
will be implemented 
and monitored.   
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

Develop/review 
appropriate 
dredging 
strategy (timing, 
selective 
dredging, 
equipment, 
phasing, extent, 
technique) 

 Yes Yes  Selection of dredging 
equipment by the 
contractor will be 
appropriate to the depths 
and material types to be 
dredged to minimise the 
creation of plumes, where 
possible. 
Marine habitat or seafloor 
disturbance clearing for the 
construction of the Project 
will be limited to the red 
line boundary of the 
development. Operations 
outside the scheme 
footprint will be prohibited. 
Boundaries will be enforced 
and distribution of worker 
awareness information. 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. Disposal 
of the dredge spoil not 
suitable for seawall 

 No A detailed assessment 
has been undertaken 
to assess the potential 
effects of the lagoon 
on fish (transitional 
and river 
waterbodies) in the 
WFD assessment 
report submitted on 
the 7 October 2014.   
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

construction will be 
undertaken at Swansea Bay 
licensed outer disposal 
grounds thereby presenting 
minimal risk of impact to 
sites outside the 
development area. Dredging 
will generally be undertaken 
between April and October. 
Preventing on-board 
screening or minimising 
material passing through 
spillways when outside the 
dredging area to reduce the 
spread of the sediment 
plume.  
Bathymetry surveys within 
the lagoon footprint will 
determine the need and 
frequency of maintenance 
dredging. 
All dredging and disposal of 
dredged materials, both 
capital and maintenance will 
be carried out under the 
provisions of marine 
licences, held either by TLSB 
or the Port authorities.  

Re-stocking 
(shellfish, fish 
translocation, 
seeding, habitat 

Yes Yes Enhancements and 
offsetting measures:  
The introduction of the new 
rocky habitat will create 

No A detailed assessment 
of indirect / offsite 
mitigation (offsetting 
measures) have been 
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

or species 
translocation) 

intertidal and subtidal 
habitat and provides the 
opportunity for beneficial 
impacts and the opportunity 
for the re-colonisation of 
significant parts of the 
Lagoon area.  
The Lagoon seawall itself is 
being designed to promote 
and enhance the ecological 
diversity of the Bay through 
the use of design concepts 
such as bioblocks and 
rockpools.  
Other strategies are 
proposed such as 
reintroduction of the native 
oyster, lobster hatchery and 
the translocation of 
Sabellaria alveolata is 
currently being progressed.  
Areas of salt-marsh and 
dune will be included in the 
Lagoon footprint (soft 
engineering). 

considered in relation 
to other quality 
elements including 
fish (transitional and 
river waters), 
macroalgae and 
invasive species as 
detailed within the 
WFD assessment 
report submitted on 7 
October 2014.   

Trial sites No n/a The areas identified for 
capital dredging has been 
based on the results of the 
geophysical investigations 
and will commence 
following grant of the 
Development Consent 

n/a n/a 
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 Tidal Lagoon Swansea Bay Plc  
  

Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

Order and Marine Licence 
application when 
construction of the Project 
commences. 

Bank protection No n/a The Project is located in 
coastal waters. 

n/a n/a 

Change 
technique to 
manage and 
minimise 
disturbance to 
hydromorpholo
gy (access and 
operation)  

 Yes Yes  It is not possible to alter the 
operation of the turbines 
and sluice gates as they 
must follow strict timing 
with the tides to optimise 
generation.  
Bathymetry surveys will be 
undertaken to ensure 
maintenance dredging 
within the lagoon footprint 
is only undertaken when 
and where necessary to 
maintain power generation 
and use of the lagoon for 
recreational purposes and 
thus, avoids any 
unnecessary impact. 

 No n/a 

Beneficial use of 
dredged 
material. 
Strategic 
placement of 
dredged 
material (e.g. 
creation of 
shallow water 

 Yes Yes Dredged material will be 
used within the seawalls. 
Stone material from within 
the boating area which does 
not form part of the 
Sabellaria translocation 
works, will be temporarily 
stored and then place along 
the edge of the western 

 No n/a   
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

zones or gravel 
bars) 

lagoon to provide additional 
substrate diversity for 
herring spawning and 
Sabellaria colonisation.  

Phased 
dewatering of 
navigation 
channels whilst 
maintenance 
takes place 

 No  No  n/a n/a  n/a  

Re-oxygenation 
(bubbler) – 
offset dredging 
impact – re-
oxygenate 
water column 

No  The area is located in an 
area of coastal waters 
where tidal exchange will 
re-oxygenate the waters. 

  

Update policy 
and process 
guidance to take 
account of 
hydromorpholo
gy 

 Yes  Yes The AEMP produced for the 
Project identifies ongoing 
monitoring that will be 
undertaken in relation to 
benthic invertebrates and 
hydromorphological 
conditions.  This ongoing 
data collection will be used 
to assess the future policies 
in relation to ongoing 
dredging maintenance 
within the lagoon footprint. 

 No  n/a 

Improve 
understanding 
of responses to 
hydromorpholo

 Yes Yes  The AEMP produced for the 
Project identifies ongoing 
monitoring that will be 
undertaken in relation to 

 No  n/a 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

gical pressures benthic invertebrates and 
hydromorphological 
conditions.  This ongoing 
data collection will be used 
to assess the development 
of future lagoons. 

Education on 
use of guidance 

 Yes  Yes The lifetime of the Project is 
approximately 120 years.  
Any dredging will be 
undertaken in accordance 
with guidance relevant at 
that time and under the 
provisions of appropriate 
legislation.  The OEMP 
produced for the project will 
be updated in line with any 
relevant legislation and 
guidance.   

 No  n/a 

Education on 
identifying 
opportunities 
for delivering 
mitigation 
measures 

 Yes yes   The lifetime of the Project is 
approximately 120 years.  
Opportunities for mitigation 
in relation to future 
dredging will be continually 
reviewed together with 
legislation and guidance 
within the requirements of 
the OEMP. 

 No  n/a 

Alternative 
disposal option 

No n/a Suitable capital dredged 
material will be re-used 
within the Project.  
Unsuitable capital dredged 
material will require 

n/a n/a 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

disposal in accordance with 
the provisions of the marine 
licence.   

Alternative 
disposal location 

Yes yes For the capital dredged 
material, an application for 
a marine licence for disposal 
at the Swansea (Outer) 
disposal ground has been 
made.  For the ongoing 
maintenance within the 
lagoon footprint, the 
location for the disposal of 
material will be reviewed 
and an application for a 
marine licence made prior 
to dredging commencing. 

  

Modify disposal 
technique 
(bottom 
dumping, pump 
to seabed, 
control amount 
or rate of 
disposal) 

Yes Yes The method for disposal and 
the amount of disposal will 
be controlled under the 
provisions of the marine 
licence. 

No  

Modify disposal 
timing 

Yes (partially) Yes Capital dredging will 
generally be undertaken 
between April and October.  
Maintenance dredging will 
be carried out under the 
provisions of the marine 
licence applied for prior to 
works commencing. 

No  
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

    Treatment 
(physical 
treatment (for 
example: 
separation of 
more 
contaminated 
fine sediments); 
biological or 
chemical 
treatment (for 
example: 
bioremediation 
or wet oxidation 
techniques) 

No No Dredging areas have been 
investigated and all samples 
are below CEFAS action 
level 2.  There is therefore 
no requirement for 
treatment of dredged 
material.  The volume of 
material to be dredged 
would also make this 
mitigation measure 
disproportionately costly. 

Yes n/a 

Flow 
regulation 
/ Tidal 
cycle 
regulation 
/ 
alternatio
n of 
coastal 
processes 
within the 
wider Bay 
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  

 Yes 
  
  
  
  
  
  
  
  
  
  

Disruption of 
tidal flow and 
interaction; 
Alteration of 

natural sediment 
dynamics; 

Alteration of 
bathymetry; 
Disruption/ 
alteration of 

natural tidal and 
sediment 
dynamics; 

Destruction and 
alteration of 

benthic habitats; 
  

Adopt strategic 
options and 
policies 
promoting 
natural recovery 

Yes Yes Variable speed turbines 
with pumping have been 
selected to achieve, as 
close as possible, the 
natural tidal range, limiting 
effects on the intertidal 
area.   

 No A detailed assessment 
has been undertaken 
to assess the 
potential effects of 
the lagoon on fish 
(transitional and river 
waterbodies), 
angiosperms, 
macroalgae and 
phytoplankton in the 
WFD assessment 
report submitted on 
the 7 October 2014.   

Use of 
engineering 
techniques to 
assist natural 

 Yes Yes  Variable speed turbines 
with pumping have been 
selected to achieve, as 
close as possible, the 

 No n/a 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

  
  
  
  
  

  
  
  
  
  
  
  
  
  

recovery natural tidal range, limiting 
effects on the intertidal 
area.   

Install fish pass 
or alternative 
mitigation 

No n/a The Lagoon does not 
obstruct any rivers and 
therefore does not affect 
migratory fish routes. With 
regards to entering and 
exiting the Lagoon, the 
sluice gates will allow fish 
to pass.  

n/a A detailed assessment 
has been undertaken 
to assess the 
potential effects of 
the lagoon on fish 
(transitional and river 
waters) in the WFD 
assessment report 
submitted on the 7 
October 2014.  
Mitigation measures 
have been included 
as appropriate e.g. 
use of acoustic 
deterrents, variable 
speed turbines, 
herring spawning 
substrate. 

Change 
operational 
regime of 
turbines and 
sluice gates 

No No  This is not feasible as the 
operation of the turbines 
and sluice gates must 
follow strict timing with the 
tides to optimise 
generation. However 
variable speed turbines 
with pumping have been 
selected to achieve, as 
close as possible, the 
natural tidal range, limiting 

 n/a  n/a 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

effects on the intertidal 
area.   

Update policy 
and process 
guidance to take 
account of 
hydromorpholo
gy 

 Yes  Yes The AEMP produced for the 
Project identifies ongoing 
monitoring that will be 
undertaken in relation to 
benthic invertebrates and 
hydromorphological 
conditions.  This ongoing 
data collection will be used 
to assess the future policies 
in relation to ongoing 
dredging maintenance 
within the lagoon footprint. 

 No  n/a 

Improve 
understanding 
of responses to 
hydromorpholo
gical pressures 

 Yes Yes  Changes to coastal 
processes will be 
monitored through the 
AEMP (Section 5) and 
findings will be reported 
and discussed with relevant 
stakeholders. The AEMP 
will allow adaptation of 
monitoring and mitigation 
as appropriate. 

 No n/a 

Develop and 
trial new 
mitigation 
measures 

 Yes Yes   The AEMP is designed to 
adapt to a review of the 
data gathered, with 
monitoring continued or 
amended following the 
appraisal.   
As part of the project, new 
mitigation measures are 

 No n/a 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

being trialled i.e. the 
translocation of Sabellaria 
(as described in the WFD 
assessment report) and 
further enhancements are 
being progressed e.g. 
reintroduction of the native 
oyster, lobster hatchery.  
Research and education are 
a key component of the 
Project as outlined in 
Chapter 22 Socioeconomics 
and Recreation of the ES. 

Hydromorpholo
gical monitoring 

 Yes Yes  Coastal processes will be 
monitored as described in 
section 5 of the AEMP. 

No n/a 

Morphological 
monitoring 

Yes Yes  Coastal processes will be 
monitored as described in 
section 5 of the AEMP. 

 No n/a 

Hydrological 
appraisal 

 Yes Yes  The AEMP is designed to 
adapt, as necessary, 
through a review of the 
data gathered, with 
monitoring continued or 
amended following the 
appraisal.   

 No A detailed assessment 
has been undertaken 
to assess the 
potential effects of 
the lagoon on 
phytoplankton within 
the lagoon footprint 
in the WFD 
assessment report 
submitted on the 7 
October 2014. 

Morphological 
appraisal 

Yes Yes   The AEMP is designed to 
adapt, as necessary, 

 No  n/a 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

through a review of the 
data gathered, with 
monitoring continued or 
amended following the 
appraisal.   

Operation 
and 

maintenan
ce  

Deposition of 
material; 

(dredging and 
disposal 
covered 
above) 

Yes Smothering of 
existing floral and 

faunal and 
habitats; 

Alteration of 
natural sediment 

dynamics; 
Alteration of 
bathymetry 

Material 
emplacement 
strategies 
(develop and/or 
revise) 

Yes Partially 
feasible 

This will not be possible for 
all areas of material 
deposition (i.e. any 
predicted subtidal 
deposition), however if 
significant sand accretion, 
particularly after storms, is 
observed at Crymlyn 
Burrows, the need for 
redistribution of sand or 
introduction of sand back 
into the wider Bay, for 
instance as a beach 
replenishment source will 
be considered and 
implemented as agreed 
with NRW.  

No n/a 

Manipulat
ion of 

sediment 
transport 

  Yes Disruption of 
tidal flow and 
interaction; 
Alteration of 

natural sediment 
dynamics; 

Alteration of 
bathymetry; 

Direct/indirect 

Removal of 
structure 

No No The structure is the 
fundamental component of 
the Project 

n/a n/a 

Modify 
structure design 

Yes Yes The Lagoon structure has 
been designed with a 0.3 
and 0.4 reflection 

Yes Structural changes to 
the tidal lagoon have 
been considered in 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

habitat loss coefficient to minimise 
wave reflection, with 
resultant effects on coastal 
processes. 
The shape of the Lagoon 
design itself has been 
through a design process to 
find the best solution with 
regards to minimising 
environmental effects (such 
as water quality, design 
footprint, location of 
watercourses entering 
Swansea Bay, changes to 
coastal processes, 
protected sites), energy 
generation, bathymetry, 
geotechnical issues, 
navigation and cost viability 
(see Chapter 3, section 
3.4.2).  
 

relation to other 
quality elements as 
detailed within the 
WFD assessment 
report submitted on 7 
October 2014.  Of 
particular note are 
the impacts on fish 
(transitional and river 
waters) and specific 
pollutants. 

Restore/ create/ 
enhance aquatic 
and marginal 
habitats 

Yes  Yes Enhancements and 
offsetting measures:  
The introduction of the new 
rocky habitat will create 
intertidal and subtidal 
habitat and provides the 
opportunity for beneficial 
impacts and the 
opportunity for the re-
colonisation of significant 

 Yes A detailed assessment 
of indirect / offsite 
mitigation (offsetting 
measures) have been 
considered in relation 
to other quality 
elements including 
fish (transitional and 
river waters), 
macroalgae and 
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

parts of the Lagoon area.  
The Lagoon seawall itself is 
being designed to promote 
and enhance the ecological 
diversity of the Bay through 
the use of design concepts 
such as bioblocks and 
rockpools.  
Other strategies are 
proposed such as 
reintroduction of the native 
oyster.  
Areas of salt-marsh and 
dune will be included in the 
Lagoon footprint (soft 
engineering). 

invasive species as 
detailed within the 
WFD assessment 
report submitted on 7 
October 2014.   

Indirect/ offsite 
mitigation 
(offsetting 
measures); 
encourage salt 
marsh recovery; 
use of soft 
engineering 
techniques. 

Yes Yes Enhancements and 
offsetting measures:  
The introduction of the new 
rocky habitat will create 
intertidal and subtidal 
habitat and provides the 
opportunity for beneficial 
impacts and the 
opportunity for the re-
colonisation of significant 
parts of the Lagoon area.  
The Lagoon seawall itself is 
being designed to promote 
and enhance the ecological 
diversity of the Bay through 
the use of design concepts 

No A detailed assessment 
of indirect / offsite 
mitigation (offsetting 
measures) have been 
considered in relation 
to other quality 
elements including 
fish (transitional and 
river waters), 
macroalgae and 
invasive species as 
detailed within the 
WFD assessment 
report submitted on 7 
October 2014.   
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Pressure Sub-pressure Is the 
pressure 
present? 
(Y/N)  

Potential impacts Specific 
measure 

Is the mitigation 
measure applicable to 
the Project for benthic 
invertebrates, 
supporting 
hydromorphological 
conditions 

 Is the 
measure 
technically 
feasible? 

 Comments  Is the 
mitigation 
measure 
disproportio
nately 
costly? 

 Does the mitigation 
measure have any 
other potential 
impacts on WFD 
quality elements 

such as bioblocks and 
rockpools.  
Other strategies are 
proposed such as 
reintroduction of the native 
oyster.  
Areas of salt-marsh, beach 
development and dune will 
be included in the Lagoon 
footprint (soft engineering). 
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Table 5.2  Mitigation considered for potential incompatibility of mitigation measures identified in the RBMP 

Mitigation 

Not possible to mitigate for the increased pressure on mitigation measures proposed for Swansea Bay coastal waterbody resulting from the Project.  However, 
mitigation has been incorporated into the construction phase to minimise the potential effects, and the design of the Project has incorporated a number of 
enhancements as detailed as follows: 

Reduce sediment re-suspension 
Measures to reduce the potential for dispersion and thus re-deposition of suspended sediments during dredging to be implemented. 

Alter timing of dredging / disposal, iv. Reduce impact of dredging; vi. Avoid the need to dredge (e.g. minimise under-keel clearance; use fluid mud navigation; flow 
manipulation or training works) 
The Project will use dredged material from within the Project area, to construct the Lagoon seawalls – this would reduce the amount of material that would require to 
be disposed of in the Bristol Channel Outer North waterbody.  Surveys will be undertaken in the lagoon and the navigational channels to ensure that the frequencies 
of any maintenance dredging are appropriate. 

Preserve and where possible enhance ecological value of marginal aquatic habitat, banks and riparian zone 
Areas of the coast within the Lagoon will be enhanced with coastal grassland, salt-marsh and dune systems.  Ongoing monitoring of the ecological habitats including 
appropriate ones within nearby areas such as the Crymlyn Burrows SSSI under the provisions of the AEMP. 

Preserve and, where possible, restore historic aquatic habitats 
Enhancement strategies are however, proposed such as reintroduction of the native oyster by the creation of oyster spatting ponds within the Lagoon.   

Removal of hard bank reinforcement or replacement with soft engineering solution 
As part of the Project soft engineering options involving coastal grassland and salt-marsh habitats, dune and beach systems will be created.   

Above mitigation measures and enhancements secured within the CEMP, the OEMP and the AEMP forming part of the mitigation proposals required under the 
DCO and Marine Licence application. 
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Monitoring 
5.2.0.14 As the Project is a novel combination of development components, it is recognised that 

there is a level of uncertainty in the prediction of environmental effects and thus the 
effectiveness of mitigation measures proposed.  On page 18 of the EC Guidance Note 
‘The implementation of the Birds and Habitats Directives in estuaries and coastal zones 
with particular attention to port development and dredging’ (2011) the following point 
is of particular relevance to the preparation of an AEMP (Chapter 23.1 of the 
Environmental Statement (ES)) for the Project: 

“Where uncertainties or lack of knowledge on physical, morphological or biological 
processes still exist, these should be minimized as far as possible by additional research; 
where uncertainty remains adaptive monitoring programmes should be foreseen. New 
evidence and scientific information should be fed back into the management plan and 
where necessary lead to an appropriate adaptation of the management measures and 
monitoring schemes.” 
 

5.2.0.15 Extensive studies have been undertaken to examine the potential effects on physical, 
morphological or biological processes as reported within the ES.  It is recognised that 
the potential effects of any changes to these processes can result in wide ranging 
impacts on environmental receptors, for example changes in coastal processes resulting 
in alterations to sedimentation patterns can affect the marine benthos and 
subsequently bird populations.   

5.2.0.16 A number of the studies have involved the use of numerical models, particularly for 
coastal processes, fish, noise, and water quality.  These models have been calibrated 
and validated based on existing data, scientific evidence and expert judgement.  
Mitigation has been designed to minimise the potential effects on any environmental 
receptors.  However, it is recognised that further validation of the model output, 
particularly for a new type of development i.e. a tidal lagoon, is vital to confirm any 
findings and to ensure that appropriate mitigation has been implemented for any 
adverse effects predicted.   

5.2.0.17 This approach is supported within the CEFAS (2012) ‘Guidelines for data acquisition to 
support marine environmental assessments of offshore renewable energy projects’.  
This states that “Monitoring is used for a variety of purposes.  Developers invest a lot of 
effort to produce Environmental Statements, the conclusions of which are often based 
on predictions derived from numerical models, extrapolation from site-specific and 
historic survey data and extrapolation from other analogous activities. However, there is 
a paucity of published peer-reviewed Articles on the environmental impacts of offshore 
renewable energy devices (Gill, 2005) and only limited timeseries data to monitor 
impacts (ME1117, (2010)). Monitoring conditions attached to consents and licences can 
therefore be used to validate predictions made in Environmental Statements. An 
extension of this testing of predictions is to identify unexpected outcomes or impacts 
and, where appropriate, trigger the development of corrective actions. Given the limited 
base information, monitoring can also be used to deal with uncertainties within 
Environmental Statements by testing hypotheses on the nature, extent and duration of 
potential novel impacts.”   

5.2.0.18 The updated AEMP produced for the Project will be further developed based on CEFAS 
guidance (2012) and the latest revision will be submitted to the Examining Authority on 
the 28 October 2014.  The guidelines provide for consideration of a variety of 
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environmental topics and requires that monitoring must be hypothesis driven with 
measureable outputs.  The AEMP presents short, medium and long term monitoring 
proposals and identifies that the findings of the monitoring will be reviewed, discussed 
with statutory authorities and any changes to mitigation or ongoing monitoring agreed.  
This will ensure that the most appropriate mitigation measures are implemented to 
minimise any effects resulting from the Project on quality elements within the WFD 
waterbodies.  This proposed review of the findings and amendment of mitigation, is in 
keeping with the EC guidance (2011) which identifies (page 29) that “Monitoring 
schemes should be designed in a way that they signal any unexpected developments at 
a stage where effective corrective measures can still be taken”. 

Monitoring of Water Quality 

5.2.0.19 Ongoing monitoring is carried out by NRW for the quality elements of the surveillance 
WFD waterbodies.  Operational monitoring is undertaken on the Swansea Bay Coastal 
waterbodies.  Operational monitoring is undertaken in waterbodies identified as ‘at risk’ 
or ‘probably at risk’ of not achieving good status.  Monitoring is carried out to assess the 
magnitude and impact of all relevant significant pressures on these bodies and, where 
necessary, to assess changes in the status of such bodies resulting from the programme 
of measures.  

5.2.0.20 Not all quality elements are monitored within each waterbody.  Monitoring is carried 
out for those quality elements which are indicative of the pressures to which the body 
or bodies are subject. In order to assess the impact of these pressures, the following are 
monitored where relevant: 

• parameters indicative of the biological quality element, or elements, most 
sensitive to the pressures to which the waterbodies are subject, 

• all priority substances discharged, and other pollutants discharged in significant 
quantities, 

• parameters indicative of the hydromorphological quality element most sensitive 
to the pressure identified. 

5.2.0.21 It is recognised that for some quality elements, a lack of long term historical baseline 
data may result in difficulties identifying the source of any changes resulting in 
deterioration or improvement to the status of a waterbody.  For example, a lack of 
comprehensive long term historical data for nutrients in transitional waterbodies, such 
as the Tawe and the Neath.  It is known that nutrient loading from rivers and outfalls 
are key sources of nutrients to these waterbodies.  Changes in coastal processes and 
the presence of natural and artificial obstructions such as the Tawe barrage, will affect 
the dispersion of nutrients in transitional and coastal waters.  Without long term 
historical data, any future monitoring that could be undertaken pre-construction of the 
Project, would only provide a snapshot of the situation at the time of sampling, on 
which it would not be possible to definitively base an assessment of the potential 
effects of the Project.  However, it is proposed to monitor for nutrients, as outlined in 
the updated AEMP and Table 5.2 below. The results of this will be considered together 
with available data and the output from the numerical model to further examine the 
potential effects of the Project. 

5.2.0.22 Monitoring that has been proposed within the AEMP that will also be relevant for the 
Swansea Bay Coastal waterbody WFD quality elements is identified in Table 5.3. 
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Table 5.3  Proposed AEMP monitoring relevant for WFD Quality Elements for Swansea Bay Coastal waterbody 

Quality element AEMP proposed monitoring 

Swansea Bay Coastal Waterbody 
Biological quality element: 
Phytoplankton 

It is not considered that the Project will result in a deterioration in status of the Swansea Bay coastal waterbody or compromise 
the future achievement of the objectives of the WFD.  However, it is proposed to monitor for phytoplankton (i.e. Chlorophyll) 
within the lagoon.  UKTAG have produced a coastal water phytoplankton tool (2014b) and the methodologies presented in the 
AEMP will be reviewed on the basis of this guidance.  Relevant for Swansea Coastal waterbody, the guidance identifies that “For 
some waterbodies, such as where there are naturally high levels of turbidity, or where there is a high level of natural variability 
in the phytoplankton community, there should be careful consideration of whether phytoplankton can be assessed according to 
the full requirements of the WFD.”  Monitoring proposals are described within the AEMP (see Section 6.3 Water Quality 
Objectives).  If the findings from the monitoring indicate an increase in phytoplankton within the lagoon, technically feasible 
options for mitigation will be considered in discussion with the relevant statutory authorities.   

Biological quality element: Macroalgae UKTAG have produced an intertidal rocky shore macroalgal index (2014c) and an opportunistic macroalgal index (2014). The 
intertidal rocky shore macroalgal index (UKTAG 2014c) states that artificial structures should not be considered. The monitoring 
proposals within the AEMP (Section 7.3 Marine Ecology Objectives) will be reviewed to consider these indices.    
Intertidal and subtidal surveys will be used to examine the colonisation of the seawalls by macroalgae.   
The presence of species which can form blooms i.e. species of Ulva (this includes taxa formerly known as Enteromorpha), 
Chaetomorpha or Cladophora, and other green, red (e.g. Ceramium, Porphyra) and brown algae (e.g. Ectocarpus, Pylaiella) will 
be monitored as part of the intertidal surveys.  Output from the high resolution aerial surveys will also be used to monitor for 
macroalgae.    

Biological quality element: Benthic 
invertebrates 

UKTAG (2014a) Infaunal Quality Index (IQI) requires that the assessment of the benthic invertebrate quality element under the 
WFD considers abundance, diversity and the presence and/or absence of pollution-tolerant and disturbance-sensitive taxa.   
Intertidal and subtidal surveys will be undertaken as part of the ongoing monitoring for the Project.  Monitoring proposals 
within the AEMP (Section 7.3 Marine Ecology Objectives) will be reviewed on the basis of the UKTAG guidance prior to 
commencement.  

Physico-chemical elements: dissolved 
inorganic nitrogen, dissolved oxygen 
and specific pollutants 

No further monitoring is required for Swansea Bay Coastal waterbody for dissolved inorganic nitrogen and dissolved oxygen due 
to the dispersive environment created following extension of the outfall and the construction of the Project drawing the flows 
from the Neath and Tawe further offshore. However, the Tawe Estuary, Neath Estuary and offshore will be monitored for 
dissolved inorganic nitrogen as detailed in the Section 6.3 of the updated AEMP. No monitoring for specific pollutants is 
required.  A limited number of additional samples have been collected and analysed for contaminants in certain areas (the 
boating area and in the secondary dredged areas) as required by Cefas, as part of the application for the marine licence. 
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Hydromorphological conditions (Depth 
variation; Quality, structure and 
substrate of coastal bed; Structure of 
the inter-tidal zone; Wave exposure; 
Direction of dominant currents 

The following potential effects, relevant to WFD quality elements, will be monitored as part of the updated AEMP (Section 5.3 
Coastal Processes Objectives):  
• intertidal beach profiles to ascertain any potential changes in erosion and accretion patterns (modelling in support of the 

ES  predicts no change or more stable beach profiles across wider area; accretion at Crymlyn Burrows adjacent to Lagoon 
wall). 

• subtidal surveys to monitor broad scale changes in bathymetry and intermittent increases in localised subtidal siltation. 
• levels of sediments (accretion and erosion) within the lagoon and navigation channels;  
• changes to wave reflection, suspended sediment and currents outside the Lagoon; and 
• changes in currents as a result of the turbine and sluice gate operation.  

 
Details of the surveys are provided in the updated AEMP (Section 5.3 Coastal Processes Objectives).  They include monitoring of 
beach profiles, intertidal sediment sampling, fixed point photography, high resolution aerial surveys, subtidal transect 
monitoring, subtidal sediment sampling, multi-beam bathymetric and side scan sonar surveys, deployment of two Nortek 
Acoustic Wave and Current Profiler (AWAC) instruments  and surveys using a vessel mounted Acoustic Doppler Current Profiler 
(ADCP). The findings of the coastal processes investigations will be used, together with the findings of the ecological studies, to 
assess the effects of the construction and operation of the Project. 

Invasive species The establishment of invasive species will be monitored as part of the seawall survey (Section 6.3 Marine Ecology Objectives). 
Specific attention will be given to species such as Pacific Oyster or invasive seaweeds.  This methodology will be updated and co-
ordinated with the bio-security risk assessment that is being prepared for the construction and operational phases of the 
Project.   In addition, a bio-security risk assessment is being prepared, and this, together with the OEMP and the CEMP will be 
used as the mechanism for monitoring and managing the potential effects of the Project in relation to invasive species. 
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Summary 

5.2.0.23 The above assessment has been undertaken in line with UKTAG (2008) and 
Environment Agency (2012) guidance to consider all practicable steps to mitigate the 
adverse impacts on the status of the Swansea Bay coastal waterbody: namely, the 
effects on benthic invertebrates, supporting hydromorphological conditions and the 
mitigation measures proposed for the waterbody within the RBMP.  Mitigation 
measures that are technically feasible and not disproportionately costly, have been 
implemented throughout the design process and any that are relevant for the 
construction, operation and decommissioning phases have been identified and will be 
secured within the OEMP, CEMP and AEMP required for the DCO.  In addition to the 
requirements of condition a) of Article 4.7, monitoring to assess the predicted effects of 
the Project on the affected quality elements of the Swansea Bay coastal waterbody and 
any implemented mitigation measures, will be undertaken as detailed within the AEMP. 

5.3 Condition b) 

 
(b)  the reasons for those modifications or alterations are specifically set out and 
explained in the river basin management plan required under Article 13 and the 
objectives are reviewed every six years. 

 

5.3.0.1 Any use of the Article 4.7 derogation, and the reason for it must be reported in the 
RBMP or next update (page 8, section 2, Regulatory Method (WAT-RM-34) Derogation 
Determination - Adverse Impacts on the Water Environment (SEPA, 2013b)). 

5.3.0.2 In SEPA’s guidance (page 10, section 2, Regulatory Method (WAT-RM-34) Derogation 
Determination - Adverse Impacts on the Water Environment (2013b), a River Basin 
Management Plan objective may be compromised by authorising a proposal that would 
mean that the measures identified in that Plan for achieving the objective would no 
longer be sufficient to do so.  However, the Plan's objective would not be compromised 
if the applicant agreed to take sufficient additional measures in time to achieve the 
objective by the planned deadline for doing so (e.g. 2015, 2021 and 2027).   

5.3.0.3 For Swansea Bay coastal waterbody, the objective is to achieve Good Ecological 
Potential by 2027. 

5.3.0.4 The RBMP mitigation measures for Swansea Bay Heavily Modified Waterbody are not 
yet in place (as advised by NRW in their written representation dated 9th July 2014, 
paragraph A1.16).  At paragraph A1.20 (of their written representation), NRW describe 
how the Western Wales RBMP has identified thirteen possible mitigation measures for 
the Swansea Bay HMWB (which are chosen from a suite).  At this stage, without the 
mitigation measures being in place, the best indication of how GEP could be achieved 
by 2027 if the pathway of achieving the possible mitigation measures.  It is noted that 
NRW consider that the Project does not appear to be wholly compatible with the 
following possible mitigation measures (see NRW written representation, July 2014): 

• Measures relating to reducing dredging and dredge-related impacts; 

• Operational and structural changes to locks, sluices, weirs, and beach control etc; 
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• Preservation and where possible enhancement of the ecological value of marginal 
aquatic habitat, banks and riparian zone; 

• Preserve, and where possible, restore historic aquatic habitats; 

• Removal of hard bank reinforcement or replacement with soft engineering 
solutions.  
 

5.3.0.5 The Project is considered to be compatible and contributes towards the achievement of 
the measures to remove obsolete structures i.e. the eastern breakwater at Swansea 
Docks. 

5.3.0.6 It is understood that the Project is a physical modification of a significant scale, 
therefore a review of the baseline information that informs the objectives and 
mitigation for the Swansea Bay HMWB would also need to occur.  Timing of the 
development is well aligned with the next RBMP cycle which can inform future 
objectives and action plans.  NRW published a consultation paper in June 2013, Western 
Wales River Basin District: Challenges and Choices, which outlines the significant water 
issues, including physical modifications.  There is reference to the potential for over a 
100 small-scale hydropower schemes in the Western Wales River Basin District – “Most 
of these will need new impoundments, often on unspoilt upland streams. We will work 
with the developers to avoid unacceptable impacts on the water environment.” (page 
14, NRW, 2013).  

5.3.0.7 The information set out in this detailed report on WFD compliance can inform this 
process.  It is clear that the River Basin Management Planning process is based on 
adaptive management principles, and that it is a process expected to deal with 
significant physical modifications – an expectation set out in the Severn RBMP to 
account for the longstanding proposals for a Tidal Power Scheme in the Severn Estuary.  
Therefore there is a mechanism within the process to address part b) of Article 4.7 
should significant modifications (that also meet the other tests) arise.  

5.3.0.8 NRW are currently reviewing the Western Wales River Basin Management Plan, which 
means that the modification to the Swansea Bay HMWB waterbody can be set out and 
explained in line with part b) of Article 4.7.  The good timing is of particular significance 
given that it can inform future river basin management planning for the Western Wales 
basin and assist in achieving the objectives of the Directive. 

5.4 Condition c)  

(c)  the reasons for those modifications or alterations are of overriding public 
interest and/or the benefits to the environment and to society of achieving the 
objectives set out in paragraph 1 are outweighed by the benefits of the new 
modifications or alterations to human health, to the maintenance of human safety 
or to sustainable development. 

 

5.4.0.1 The environmental objectives of the WFD are set out in Article 4, paragraph 1 as 
reproduced below where relevant to the Project: 
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“Environmental objectives 

1. In making operational the programmes of measures specified in the river basin 
management plans: 

(a) for surface waters 

(i) Member States shall implement the necessary measures to prevent deterioration of the 
status of all bodies of surface water, subject to the application of paragraphs 6 and 7 and 
without prejudice to paragraph 8; 

(ii) Member States shall protect, enhance and restore all bodies of surface water, subject to 
the application of subparagraph (iii) for artificial and heavily modified bodies of water, with 
the aim of achieving good surface water status at the latest 15 years after the date of entry 
into force of this Directive, in accordance with the provisions laid down in Annex V, subject to 
the application of extensions determined in accordance with paragraph 4 and to the 
application of paragraphs 5, 6 and 7 without prejudice to paragraph 8; 

(iii) Member States shall protect and enhance all artificial and heavily modified bodies of 
water, with the aim of achieving good ecological potential and good surface water chemical 
status at the latest 15 years from the date of entry into force of this Directive, in accordance 
with the provisions laid down in Annex V, subject to the application of extensions determined 
in accordance with paragraph 4 and to the application of paragraphs 5, 6 and 7 without 
prejudice to paragraph 8; 

(iv) Member States shall implement the necessary measures in accordance with Article 16(1) 
and (8), with the aim of progressively reducing pollution from priority substances and ceasing 
or phasing out emissions, discharges and losses of priority hazardous substances 

without prejudice to the relevant international agreements referred to in Article 1 for the 
parties concerned; 

(b) for groundwater …………. 

(c) for protected areas 

Member States shall achieve compliance with any standards and objectives at the latest 15 
years after the date of entry into force of this Directive, unless otherwise specified in the 
Community legislation under which the individual protected areas have been established.” 

5.4.0.2 As identified in Section 1.1 of the report, the fundamental principle of the Directive is to 
protect water resources and to promote sustainable water use.  The WFD was put in 
place to: 
i. Enhance the status, and prevent further deterioration of, aquatic ecosystems and 

associated wetlands which depend on the aquatic ecosystems; 

ii. Promote the sustainable use of water; 

iii. Reduce pollution of water, especially by ‘priority’ and ‘priority hazardous’ 
substances; and 
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iv. Ensure progressive reduction of groundwater pollution9. 

5.4.0.3 Of relevance to the Project and the Swansea Bay coastal waterbody, is point i), with 
point ii) above (paragraph 5.4.0.2) relevant only in terms of the sustainable use of water 
during the construction of the Project, within the design of the buildings and in terms of 
operational requirements.   

5.4.0.4 TLSB considers that the reasons for the modification (i.e. the reasons for the Project) 
are of overriding public interest and that the benefits to the environment and to society 
of achieving the objectives set out in paragraph 1 (above) are outweighed by the 
benefits of the new modifications or alterations to human health, to the maintenance 
of human safety or to sustainable development.  In relation to determining whether the 
Project meets the ‘overriding public interest’ criteria, Section 3.5.2 ‘Overriding Public 
Interest’ of the Common Implementation Strategy (CIS) for the Water Framework 
Directive (200/60/EC) – Guidance Note on Exemptions to the Environmental 
Objectives10 states that:   

“It is reasonable to consider that the reasons of overriding public interest refer to 
situations where plans or projects envisaged prove to be indispensable within the 
framework of: 

• Actions or policies aiming to protect fundamental value for citizen's lives (health, 
safety, environment); 

• Fundamental policies for the state and the society; 
• Carrying out activities of an economic or social nature, fulfilling specific 

obligations of public services.” 
 

5.4.0.5 TLSB considers that the Project falls under all three categories.  In relation to the first 
category, where the ‘Action’ i.e. the energy generating station aims to protect 
fundamental value for citizen’s lives in terms of the environment.  The Project exploits a 
renewable source, rather than utilizing the limited supply of natural resources to 
generate energy, and thus results in significant environmental benefits over the long 
term.  In relation to the second category, the Project is a key component in assisting in 
the delivery of fundamental policies for energy generation and climate change for the 
state and society.  For the third category, TLSB delivers a specific obligation of public 
services in relation to activities of an economic or social nature by generating electricity. 

5.4.0.6 This is further supported by the guidance given in the European Commission’s 
‘Methodological guidance on the provisions of Article 6.3 and 6.4 of the Habitats 
Directive 92/43/EEC: Assessment of plans and projects significantly affecting Natura 
2000 sites, where it is stated that “Case studies suggest that the following may, in 
certain circumstances, be considered as IROPI11, so long as they are supported by 
evidence: 

• Projects or plans where there is a demonstrable public or environmental need;….”   

9 http://ec.europa.eu/environment/water/water-framework/  
10 Common Implementation Strategy for the Water Framework Directive (200/60/EC), Guidance Document N° 20 – Guidance Document on 
Exemptions to the environmental objectives (European Communities, 2009). 
11 Imperative Reasons of Overriding Public Interest 
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5.4.0.7 In addition, the guidance identifies that “it also seems reasonable to assume that the 

public interest can only be overriding if it is a long-term interest; short-term economic 
interests or other interests which only yield short-term benefits for society would not 
appear to be sufficient to outweigh the long-term conservation interests protected by 
the directive”.  It is considered that although this refers to the Habitats Directive, it is 
also applicable to the WFD and thus the long term benefits of using a renewable source 
of energy would be relevant 

5.4.0.8 The following section has been set out to examine the Project in relation to: 

i. the policy context; 

ii. sustainable development: social, economic and environmental; and  

iii. in relation to the objectives of the WFD in relation to points i) and ii) above.  

Policy Context  

European Union 

5.4.0.9 The EU Emissions Trading Scheme capped the amount of greenhouse gases that can be 
emitted from sectors covered by the ETS including power generation. In 2020, 
emissions from sectors covered by the EU ETS will need to be 21% lower than in 2005 
by 2020, and to 43% lower than 2005 levels by 203012.  

5.4.0.10 The EU Directive on the Promotion of the Use of Energy from Renewable Sources13 sets 
mandatory national targets consistent with a 20% share of energy to be generated from 
renewable sources by 2020; for the UK this translates to 15% of final gross consumption 
from renewable resources by 2020.  

5.4.0.11 The UK also faces a gap in energy production as a result of the Large Combustion Plan 
Directive14, which enforces that all relevant (fossil fuel combustion plants) should be 
upgraded to meet the required standards, limit their operation or eventually be closed 
by 2015. This has a resultant impact on the UK’s ability to meet its energy needs in the 
coming years.  

United Kingdom 

5.4.0.12 The Climate Change Act 2008 transposed into UK law the EU legal requirement for UK 
emissions to reduce to 80% below 1990 levels by 2050.   

5.4.0.13 The 2007 Energy White Paper15 provides the context for the long term energy challenge 
facing the UK and characterises the two main elements of this as: tackling climate 
change by reducing carbon dioxide emissions; and ensuring clean and affordable 

12 http://ec.europa.eu/clima/policies/ets/index_en.htm  
13 European Parliament and the Council of the European Union (2001) Directive 2009/28/EC, of the European Parliament and of the 
Council of 23 April 2009, on the promotion of the use of energy from renewable sources (Renewable Energy Directive). 
14 European Parliament and the Council of the European Union (2001) Directive 2001/80/EC of the European Parliament and of the Council 
of 23 October 2001, on the limitation of emission of certain pollutants into the air from large combustion plants (Large Combustion Plant 
Directive). 
15 HM Government (2007), Meeting the Energy Challenge: A White Paper on Energy. 
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energy. The paper supports the provision of renewable energy through its recognition 
that they provide crucial contribution to meeting these challenges.  

5.4.0.14 The UK Renewable Energy Strategy (RES)16 was published in July 2009 in conjunction 
with the UK Low Carbon Transition Plan (2009)17.  The RES significantly raises the target 
figure of electricity generated from renewable sources, requiring 15% of all energy 
consumed in the UK to be from such sources by 2020. 

5.4.0.15 An increase in the proportion of energy generation from renewable sources is an 
essential means by which targets may be achieved18; the UK currently achieves just 
4.1% of energy generation from renewable sources19.  

Wales 

5.4.0.16 The Welsh Government’s ambition, as set out in the Programme for Government20, is to 
‘create a sustainable, low carbon economy for Wales’.   

5.4.0.17 The Climate Change Strategy for Wales21 identifies a target of reducing greenhouse gas 
emissions by 3% per year from 2011.  In terms of energy generation, the strategy 
identifies that the Welsh Government will “drive reduced energy consumption and 
improve energy efficiency, and maximise renewable and low carbon energy generation 
in Wales”. 

5.4.0.18 One Wales: One Planet – The Sustainable Development Scheme22 recognises the 
economic benefits and job creation opportunities of the energy sector in Wales.   

5.4.0.19 Wales is seeking to achieve a renewable electricity production target of 7TWh per 
annum by 2020; the Welsh Government Energy Policy Statement23 details how Wales 
has the potential to produce twice the amount of electricity it currently uses from 
renewable sources by 2025, with 40% coming from marine. 

5.4.0.20 The Welsh Government is strongly committed to unlocking marine energy24. 

5.4.0.21 “We believe that Wales has the potential to be a world-leader in the marine energy 
market – as a significant generator and, just as importantly, as an exporter of marine 
energy knowledge, technologies and services” 25. 

5.4.0.22 The ambition in Wales is that communities benefit from energy infrastructure 
developments26.  The Welsh Government recognise that significant infrastructure 
developments, whilst important to the transition to a low carbon economy, will impact 
on communities and their local environments, therefore ensuring clear community 

16 HM Government (July 2009), UK Renewable Energy Strategy. 
17 HM Government (July 2009), The UK Low Carbon Transition Plan: National Strategy for Climate Change and Energy. 
18 Department of Energy and Climate Change (DECC) (2009) Offshore Energy Strategic Environmental Assessment. 
19 Department of Energy and Climate Change (DECC) (2013) UK Renewable Energy Roadmap update 2013. 
20 http://wales.gov.uk/topics/environmentcountryside/energy/?lang=en  
21 Welsh Assembly Government (2010), Climate Change Strategy for Wales, October 2010. 
22Welsh Assembly Government (2009) One Wales: One Planet, The Sustainable Development Scheme of the Welsh Assembly Government, 
May 2009. 
23 Welsh Government (2010), Energy Policy Statement, A Low Carbon Revolution. 
24Ministerial Policy Statement on Marine Energy – July 2009. 
25 Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012.  
26 Page 6: Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012.  
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benefits from such developments is important.   Planning Policy Wales (Edition 6, 
February 2014) reflects the Welsh Government’s commitment to sustainable 
development which over time aims to lead to an economically, socially and 
environmentally sustainable Wales.  It sets out that planning policies, decisions and 
proposals should27:  

• “Support the need to tackle the causes of climate change by moving towards a 
low carbon economy. This includes facilitating development that reduces 
emissions of greenhouse gases in a sustainable manner, provides for 
renewable and low carbon energy sources at all scales and facilitates low and 
zero carbon developments”; 

• “Support the need to tackle the causes of climate change by moving towards a 
low carbon economy. This includes facilitating development that reduces 
emissions of greenhouse gases in a sustainable manner, provides for 
renewable and low carbon energy sources at all scales and facilitates low and 
zero carbon developments” 

• “Promote a low carbon economy and social enterprises.” 

5.4.0.23 It is stated within Planning Policy Wales that climate change is one of the most 
important challenges facing the world and it is imperative to act urgently to reduce 
greenhouse gas emissions and deal with the consequences of climate change. The 
document reinforces Wales’ obligations to achieve “annual carbon reduction-equivalent 
emissions reductions of 3% per year from 2011 in areas of devolved competence, which 
include land use planning” and the commitment “to achieving at least a 40% reduction 
in all greenhouse gas emissions in Wales by 2020 against a 1990 baseline”28.  In order to 
minimise the cause of climate change Planning Policy Wales sets out how the Welsh 
Government is planning to take decisive actions to move towards a low carbon 
economy, facilitating the delivery of new and sustainable forms of energy generation at 
all scales. 

Planning: Nationally Significant Infrastructure 

5.4.0.24 The Project is a nationally significant infrastructure project (NSIP) under the Planning 
Act 2008.  As such, the primary relevant policy is the Overarching National Policy 
Statement for Energy (EN-1)29. This policy states that there is an urgent need for new 
(and particularly low carbon) energy infrastructure, in order to secure energy supplies 
that enable the UK to meet its 2050 emissions targets (EN-1 paragraph 3.3.15).   

5.4.0.25 EN-1 elaborates on the role of renewable energy generation, including the UK’s 
commitment to sourcing 15% of its total energy from renewable sources by 2020.  EN-1 
also explains the economic contribution of the renewables sector and its contribution to 
energy security.   

“it is necessary to bring forward new renewable electricity generating projects as soon 
as possible. The need for new renewable electricity generation projects is therefore 
urgent.” (EN-1 paragraph 3.4.5). 

27 PPW Edition 6 (February 2014), paragraph 4.4.3. 
28 PPW Edition 6 (February 2014), paragraph 4.5.2. 
29 Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
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5.4.0.26 In this context EN-1 goes on to state that: 

“The [Secretary of State]should therefore assess all applications for development 
consent for the types of infrastructure covered by the energy NPSs on the basis that the 
Government has demonstrated that there is a need for those types of infrastructure and 
that [this need is urgent].” (paragraph 3.1.3). 

Marine Planning 

5.4.0.27 The Marine and Coastal Access Act 2009 (MCAA) sets out the statutory basis for a new 
plan-led system for marine activities throughout the UK.  Marine plans provide the 
opportunity to manage marine activities in a sustainable way taking into account 
economic, social and environmental issues.  

5.4.0.28 The marine planning system for the UK has already begun. All four UK administrations 
adopted the Marine Policy Statement (MPS) in March 201130.  

5.4.0.29 Welsh Ministers are the Planning Authority for the Welsh inshore and the Welsh 
offshore areas.  Consultation by the Welsh Government on a Welsh National Marine 
Plan has commenced, its publication is planned for end of 2015.   

5.4.0.30 The Marine Policy Statement sets out that a secure, sustainable and affordable supply 
of energy is of central importance to the economic and social well-being of the UK. The 
marine environment is seen as making an increasingly major contribution to the 
provision of the UK’s energy supply and distribution31; “a significant part of the 
renewable energy required to meet [the UK’s] targets and objectives will come from 
marine sources”32. 

5.4.0.31 The MPS sets out what issues should be considered by decision makers when examining 
and determining applications for energy infrastructure and marine plan authorities are 
developing Marine Plans33; stating the national level of need for energy infrastructure, 
as set out in the Overarching National Policy Statement for Energy(EN-1)34; the positive 
wider environmental, societal and economic benefits of low carbon electricity 
generation; that renewable energy resources can only be developed where the 
resource exists and where economically feasible; the potential impact of inward 
investment in offshore wind, wave, tidal stream and tidal range energy related 
manufacturing and deployment activity; as well as the impact of associated 
employment opportunities on the regeneration of local and national economies - all of 
these activities support the objective of developing the UK’s low carbon manufacturing 
capability. 
 
River Basin Management Planning 

5.4.0.32 The WFD requires member states to establish river basin districts and, for each, a 
management plan. In Wales, as in England, WFD-related actions are managed through 
the River Basin Management Plan (RBMP) process. For the Project, the relevant RBMP is 

30 HM Government (March 2011), UK Marine Policy Statement. 
31 Paragraph 3.3.1: HM Government (March 2011), UK Marine Policy Statement. 
32 Paragraph 3.3.3: HM Government (March 2011), UK Marine Policy Statement. 
33 Paragraph 3.3.4: HM Government (March 2011), UK Marine Policy Statement. 
34 Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
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the Western Wales RBMP. The first Western Wales RBMP35 was published by 
Environment Agency Wales in 2009 and it is currently being updated by NRW. 

5.4.0.33 The RBMPs are the key source of information on the water environment and they set 
objectives for every waterbody and summarise the measures which partners will deliver 
to achieve these outcomes for the water environment. The plans aim to take a holistic 
approach to managing the water environment and ensure that we balance ecological, 
social and economic values in decision-making.36 

5.4.0.34 The RBMPs include statutory commitments to:  

• protect the water environment from deterioration;  
• achieve the objectives of Protected Areas by 2015 (i.e. Habitats and Birds, Bathing 

Waters, Drinking Water, Freshwater Fish, Shellfish Waters, Nitrates, Urban Waste 
Water);  

• aim to achieve WFD Good Ecological Status/Potential and Good Chemical Status 
for all surface waters (and the equivalent for ground waters) by 2015; and  

• ensure new modifications to waterbodies are in line with WFD objectives. 37 
 

5.4.0.35 Where an objective cannot be achieved a justification must be provided. 

5.4.0.36 The Western Wales RBMP38 states that “Although protecting the water environment is a 
priority, some new modifications may provide important benefits to human health, 
human safety and/or sustainable development.” It gives the example of hydropower 
generation as a modification that may provide such benefits. 

5.4.0.37 The RBMP goes on to state that “it is often impossible to undertake such activities 
without causing deterioration of status to the waterbody. The benefits that such 
developments can bring need to be balanced against the social and economic benefits 
gained by maintaining the status of the water environment in England and Wales.39” 

Sustainable Development: Social, Economic and Environmental 
5.4.0.38 Sustainable development is inherent to the purpose of the Project, and is integral to all 

elements of the Project – as has been explained under ‘public interest’.  This section 
examines the effects of the Project in relation to social, economic and environmental 
aspects in the light of appropriate guidance including the Scottish Environmental 
Protection Agency guidance ‘Supporting Guidance (WAT-SG-67) Assessing the 
Significance of Impacts - Social, Economic, Environmental’ (2013)40. 

5.4.0.39 The Project has been assessed to be carbon neutral in approximately 4 years (these four 
years equating to around 3% of its operational lifetime) (Chapter 5 of the Environmental 
Statement: Planning and Policy Context).  

35 Environment Agency (2009) River Basin Management Plan, Western Wales River Basin District, main document, December 2009.    
36 Natural Resources Wales and Welsh Local Government Association (no date) Local Authority services and the water environment; advice 
note on the Water Framework Directive.  
37 Natural Resources Wales and Welsh Local Government Association (no date) Local Authority services and the water environment; 
advice note on the Water Framework Directive. 
38 Page 29: Environment Agency (2009) River Basin Management Plan, Western Wales River Basin District, main document, December 
2009.    
39 Page 29: Environment Agency (2009) River Basin Management Plan, Western Wales River Basin District, main document, December 
2009.    
40 Scottish Environment Protection Agency (2013) Supporting Guidance (WAT-SG-67) Assessing the Significance of Impacts - Social, 
Economic, Environmental, version 3, April 2013. 
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5.4.0.40 Other ‘sustainable’ elements of the Project include the following. 

5.4.0.41 Sustainable Design: 

• The seawall is designed to withstand 50 years of the effects of climate change, 
with scope to adapt further after this time;  

• the preservation and enhancement of habitats in close proximity to the Project;  
• the reuse of brown land and enhancement of water quality in the Bay;  
• the provision of public realm that promotes an active lifestyle;  
• the promotion of sustainable transport modes in walking and cycling;  
• all buildings integral to the Project are designed to Sustainable Building (BREEAM) 

standard.  

5.4.0.42 Sustainable Construction: 

• Selection, sourcing and handling of materials;  
• the use of sea transport;  
• considerate contractor schemes. 

5.4.0.43 Social sustainability:  

• recreational space, sport, art, culture, visitor facilities;  
• long term commitment to educational facilities and outreach. 

5.4.0.44 Economic sustainability:  

• job creation;  
• supply chain development;  
• enhancement of local tourism; 
• the establishment of a tidal lagoon industry.  

5.4.0.45 Environmental sustainability:  

• the generation of renewable energy; 
• habitat creation and biodiversity measures;  
• monitoring and management of surrounding ecologies.  

Social  
5.4.0.46 The provision of energy is vital to social well-being41. Energy Wales: A Low Carbon 

Transition states how Wales’ energy system underpins the way of life and that the 
system is undergoing profound change in order to meet social objectives amongst 
others42.  The Project will provide a source of reliable, renewable energy equivalent to 
9% of Wales’ domestic demand, thereby contributing to overall wellbeing and social 
objectives. 

5.4.0.47 Social benefits arising from the Project to the local community include provision of 
public realm and facilities. This will also attract visitors that contribute to the local 
economy.   

41 Paragraph 2.1.2: Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
42 Page 7: Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012. 
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5.4.0.48 The design of the Project as a ‘marine park’ will deliver significant public realm and 

landscaping benefits, including visitor facilities, public art, children’s play area, boating 
facilities, sailing training and activity for young, old and disabled visitors alike, an 
ecological park and natural recreational area, improved access to the seafront and an 
attractive venue for the provision of events of local, regional and national importance. 
Community benefits will be secured, inter alia under the Section 106 agreement.  These 
will provide positive social benefits in health and wellbeing in an area that suffers from 
higher levels of deprivation and poorer health than the UK average.  It will also 
contribute to the regeneration of an area of industrial dereliction and contamination 
and the establishment of an attractive new waterfront between Swansea and the River 
Neath.   

5.4.0.49 An education and skills strategy linked to the Project will ensure that the benefits of the 
Project during its construction and operation involves educational and training 
opportunities for the city region. This strategy coincides with the aims of a supply chain 
strategy (more detail below), which means that the Project will be delivered in a way 
that ensures the provision of opportunities for local employment and training and up-
skilling for the local workforce.  

Economic  
5.4.0.50 Energy production is vital to economic prosperity43. An increase in renewable energy 

will contribute to meeting the energy needs of the UK as a result of the impact of the 
closure of fossil fuel plants44.  

5.4.0.51 Technical Advice Note 23: Economic Development reinforces that Planning Policy Wales 
advises that the planning system should particularly support the low-carbon economy45. 

5.4.0.52 The Project will result in significant benefits to the local economy of the area. The initial 
capital investment c.£750m will lever close to £300m of regional spending spread over a 
three year development period and result in a potential £454m of additional output in 
Wales.  

5.4.0.53 The construction phase of the development will support an estimated 1,850 full time 
equivalent jobs.  This, together with the support the Project will provide to the 
manufacturing and construction sectors, is important in the context of current 
challenges facing the Welsh economy.  

5.4.0.54 The operational phase of the Project, from 2018 onwards, could further support an 
estimated £5m in extra output for Wales, and £2.2m in GVA annually for the region.  
Total net employment for the Project will result in a gain of 81 jobs, of which 66 will be 
from the Swansea area46.  This involves supporting around 60 full time equivalent jobs 
per annum.  An estimated £1.5 to £2.1 million of gross value added and 65 to 90 full 
time job equivalents per annum will also be realised through tourism leveraged from 
the 70,000 to 100,000 leisure trips per annum anticipated.  

43 Paragraph 2.1.2: Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
44 Paragraph 3.3.11: Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
45 Paragraph 2.1.13: Welsh Government (2014) Technical Advice Note 23: Economic Development. 
46 Note clarifying jobs figures in paragraph 22.5.3.16 of the Environmental Statement, submitted to the Planning Inspectorate on the 7th 
October 2014   
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5.4.0.55 TLSB has undertaken to implement a supply chain strategy, which aims to maximise the 

potential to develop a supply chain and achieve the target Project spend of 50% in 
Wales and 65% in the UK. The aims of the strategy are to shape the economic benefits 
of the Project in order to:   

• Foster a world-class cluster of manufacturing, assembly and construction 
businesses capable of supplying an initial five tidal lagoons in the UK, with the 
potential thereafter to supply up to 50 locations worldwide; and  

• Create a ‘business hub’ which will support and house anchor tenants to include 
Tidal Lagoon Power (TLP), Alstom, Voith and Costain. This is very much in line 
with the ambitions of the Swansea Bay City Region.  

 
5.4.0.56 In this way, TLSB will provide benefits to the city region that are dependent on the 

success of the Project, but which will also be sustained beyond its construction and 
operation.  

Environmental impact 
5.4.0.57 Through the process of Environmental Impact Assessment, the design of the Project has 

been informed by the potential environmental impacts identified (see Chapter 3 of the 
Environmental Statement: Site Selection and Option Appraisal).  Where possible, these 
impacts have been avoided.  If they cannot be reasonably avoided, where reasonably 
possible they are mitigated (see Chapter 23 of the Environmental Statement: Mitigation 
and Monitoring).   

5.4.0.58 NPS EN-1 sets out the presumption in favour of development of electricity and that this 
should be weighed against adverse impacts such as those that are environmental in 
nature47.  

5.4.0.59 Energy Wales: A Low Carbon Transition states48 how it is the intention of Welsh 
Government for the delivery of a low carbon economy should also deliver effective 
management of the interface with the natural environment.  This in effect accepts the 
need for nationally significant energy infrastructure and recognises that there will be 
potential for adverse impacts inherent to development of such scale and importance. 

5.4.0.60 It is recognised that as the Project is a new type of development, there remains 
uncertainty in relation to the prediction of environmental effects.  As a result, as 
identified in section 5.2 a comprehensive AEMP (updated version submitted to Planning 
Inspectorate on the 5 August 2014) to monitor and if necessary, further mitigate for the 
environmental effects of the Project. 

Objectives of the WFD 

5.4.0.61 In relation to the Project within Swansea Bay coastal waterbody, the following WFD 
objectives are considered relevant:  

i. Enhance the status, and prevent further deterioration of, aquatic ecosystems and 
associated wetlands which depend on the aquatic ecosystems; 

ii. Promote the sustainable use of water. 

47 Paragraph 4.1.4: Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
48 Page 11: Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012. 
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5.4.0.62 While it is recognised that the Project will result in a permanent loss of (directly under 

the structures) or change to, existing benthic habitats within Swansea Bay coastal 
waterbody, over time, the habitats affected by the construction and operation of the 
Project will adapt to the new environmental conditions and will be recolonized by 
species already present within the Bay.  It could therefore be considered that over the 
120 year lifetime of the Project, the Project will not result in further deterioration of the 
status of the benthic invertebrate quality element of the waterbody.  The creation of 
the artificial reef, the trial mitigation (translocation of Sabellaria alveolata), the 
enhancements proposed (oyster re-introduction, lobster hatchery, saltmarsh, artificial 
dune and beach) is likely to result in an increased diversity of macroalgae, benthic 
ecology and fish species within the area of the lagoon and the wider Bay. 

5.4.0.63 As identified above, sustainable development has governed all aspects of the Project 
and this will include the sustainable use of water.   

Summary 

5.4.0.64 The EU, UK and Welsh legislative and policy context in itself provides a public interest 
case for the development of this Project.  This addresses the justification required under 
Article 4.7.  The public interest case is strengthened further by the contribution of the 
Project to sustainable development in Wales, the city region and the local area.  The 
Project contributes to economic, social and environmental sustainability in the area.  
TLSB consider that there is a strong overriding case in the public interest to develop the 
Project. 

5.4.0.65 The legislative and policy context set out above clearly articulates that delivering 
renewable energy infrastructure, particularly of a scale that contributes to EU, UK and 
Welsh targets on renewable energy, is in the public interest.  Also, in relation to the 
Development Consent Order application, NPS EN-149 and EN-350, set out the urgent 
need to increase the amount of electricity from renewable energy in order to increase 
and secure supply.  The Project will contribute to the targets established in UK 
legislation and policy by providing the equivalent to 9% of Wales’ annual domestic use 
in the form of reliable, renewable energy; equivalent to 121,000 homes or 70% of 
Swansea Bay’s annual domestic electricity use. 

5.4.0.66 The Project is also uniquely positioned to meet the ambition of the Welsh Government 
to ensure that communities benefit from energy infrastructure developments51.  The 
Project will result in significant benefits to the local economy of the area (which is 
detailed under ‘Economic’).  The social benefits (detailed under ‘social’) are 
considerable.  The Project also provides environmental enhancements.   

5.4.0.67 The Project contributes to the delivery of local strategic development in the Local 
Authorities where development takes place. This is set out in more detail in the 
Environmental Statement that accompanied the DCO application – see Chapter 5. 
Planning and Policy Context of the ES.   

5.4.0.68 At a broad level, the each authority provides a local articulation of UK Welsh national 
policy as outlined above therefore support the provision of renewable energy, subject 

49 Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
50 Department of Energy and Climate Change (DECC) (July 2011), National Policy Statement for Renewable Energy Infrastructure (EN_3) 
51 Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012. 
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to the avoidance of unacceptable environmental impacts. The Project will contribute to 
regeneration of the local area, both in terms of physical regeneration from public realm 
improvements, and provision of new facilities, such as open space, sport and recreation 
facilities, which in turn contribute to local wellbeing and economic prosperity through 
growth in tourism.  

5.4.0.69 The suite of environmental information accompanying the DCO Application reports the 
thorough review of the potential for impacts, both positive and adverse.  In relation to 
the provisions of the EIA Directive52, the studies demonstrate that significant adverse 
impacts can be avoided or mitigated to an appropriate level.  It is recognised that in 
relation to the provisions of the WFD, mitigation for the benthic invertebrate and the 
hydromorphological quality elements is not technically feasible and as such, an Article 
4.7 assessment is required for Swansea Bay Coastal waterbody.   

5.4.0.70 The environmental impact assessment process has however, demonstrated that there 
are considerable positive impacts and that the Project has avoided significant adverse 
impacts and identified mitigation as far as reasonably possible in line with the 
requirements of the EIA Directive.  TLSB consider that this shows that the strong case in 
the public interest is not undermined by significant environmental impacts.  

5.4.0.71 Therefore, given the urgent need for renewable energy generating capacity, the further 
benefits of the proposal in delivering public realm and facility for the local area, and the 
acceptable level of environmental impacts within the provisions of the EIA Directive, 
TLSB considers that the Project is in the public interest to the extent that justifies 
derogation under Article 4.7(c) of the WFD. 

5.5 Condition d) 

d) the beneficial objectives served by those modifications or alterations of the waterbody 
cannot for reasons of technical feasibility or disproportionate cost be achieved by other 
means, which are a significantly better environmental option. 

 

Introduction 

5.5.0.1 This section has examined whether an alternative option to the Project would present a 
significantly better environmental option.  It considers the significance of the adverse 
environmental impacts associated with the Project compared with the significance of 
those associated with the alternative option.  An option could be a significantly better 
environmental option if a) the benefit it delivers is at least equivalent to the benefit that 
would be delivered by the Project; and b) its environmental cost is significantly less than 
the environmental cost of the Project; and c) it is economically viable and hence a 
realistic option.   

5.5.0.2 The SEPA guidance document ‘Supporting Guidance (WAT-SG-68) Assessing Significantly 
Better Environmental Options’ (2013a) identifies that “For there to be a significantly 
better environmental option, the adverse impacts of the proposal must be of reasonably 
high significance. If the impacts of a proposal are not of reasonably high significance, an 

52 EIA Directive (85/337/EEC) 

Tidal Lagoon Swansea Bay 
Water Framework Directive Assessment – Information to support Article 4.7 assessment Page  77 
 

                                                             



 Tidal Lagoon Swansea Bay Plc  
  

alternative option might be a slightly or moderately better option but it cannot be a 
significantly better environmental option.” 

Technical Feasibility and Disproportionate Cost 

5.5.0.3 Paragraph 2.5.36 of National Policy Statement EN-3, which is at least an important and 
relevant consideration in relation to the application for development consent in respect 
of the Project, states that most renewable energy resources can only be developed 
where the resource exists and where economically feasible. Therefore, the Secretary of 
State should not use a sequential approach in the consideration of renewable energy 
projects (for example, by giving priority to the re-use of previously developed land for 
renewable technology developments).  

Alternative Sources of Energy 

5.5.0.4 In terms of reaching the energy targets of the UK and Wales as set out above, TLSB can 
deliver significant outcomes with a much reduced impact on the amount of land or sea 
bed used than is required for its most comparable renewable energy equivalents. 
Further to this, the energy produced by the Project will be reliably produced for 14 
hours of the day, for 120 years, whereas the technologies above are inherently 
intermittent and unpredictable with dramatically lower lifespans. None of the 
comparable renewable projects set out above provide periods of energy production 
that can be used as baseload electricity for the National Grid.  

Table 5.3: Comparison of renewable technologies (see Chapter 5 Planning and 
Policy Context of the ES) 

 

Scheme No. of generating stations Land take (km2) 

Swansea Bay Tidal Lagoon 16 11.2km2 

Offshore wind 80[1] 39.6 km2[2] 

Onshore wind 120[3] 28km2[4] 

Solar PV 1,021[5] 4.8km2[6] 

 

[1] Based on industry average of 3MW installed capacity per turbine  
[2] Based on Gwynt y Mor Offshore windfarm  
[3] Based on industry average of 2MW installed capacity per turbine  
[4] Based on 539MW capacity of Whitelee wind farm which has a land take of 57km2. Halving both figures 
gives an approximate value of 28km2.  
[5] Based on 235 watts per PV unit, industry average.  
[6] Based on 1MW per 5 acres, industry average.   
 

5.5.0.5 While it is impossible to build infrastructure of this nature without any environmental 
impact, the reduction of such impacts has been considered at every stage of Project 
design, and it is demonstrated in the ES that the Project will bring many positive 
environmental benefits to the Bay. These have been set out in earlier parts of this 
document.  
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5.5.0.6 There are three main types of renewable energy generation from the power of the sea: 

wave power, tidal stream and tidal range.  In order to capture energy from the sea 
there are three marine renewable options that are being progressed in the UK: wave 
power, tidal stream and tidal range. 

5.5.0.7 Wave power derives energy from the movement of the waves, which in turn derive 
power from the wind. Wave energy devices are therefore usually placed in areas with 
high winds and rough seas. Tidal stream relies on devices (not dissimilar to wind 
turbines) which are placed on the seabed and passively harness the movement of the 
tides. Tidal stream devices are therefore usually placed in areas of fast-moving currents, 
e.g. between two land forms. Tidal stream power is focused on capturing the energy 
from the flow of currents during the ebb and flood tides. These devices are like 
underwater windmills (turbines) which turn with the flow of the current. Each turbine 
can be placed on freestanding foundations or a number can be grouped on a single 
foundation frame. Good locations for these devices are in high tidal flow areas, such as 
where flows are channelled between landforms and hence the currents increase. The 
Orkney Isles in Scotland has sea conditions appropriate for both wave and tidal stream 
devices, and is the location of the European Marine Energy Centre, a research and test 
base focusing on these technologies.  

5.5.0.8 The third form of energy generation, tidal range schemes, captures the energy of the 
tides by holding back water at flood tide and releasing the flow on the ebb tide (and 
vice versa for projects with bi-directional turbines). Tidal range projects must therefore 
be placed in areas with a high tidal range (the difference between high tide and low 
tide). There are two main approaches: tidal barrages (which run across estuaries, 
damming the river behind, e.g. La Rance Barrage in France) and tidal lagoons (which sit 
within an estuary, allowing the river(s) to flow unimpeded). There are no purpose-built 
tidal lagoons of the type proposed in the world, but TLSB believes that such a scheme is 
now viable through the innovative combination of proven technologies.  

5.5.0.9 The tidal range of a particular location is dependent, in part, on its position relative to 
the equator, but more on other physical factors in the area e.g. topography, water 
depth, shoreline configuration, size of the ocean basin etc. The highest tidal range in the 
world can be found in the Bay of Fundy in Nova Scotia (>11m), and this is closely 
followed by Swansea and the Bristol Channel, UK (>9m). 

5.5.0.10 The UK Government has also considered marine renewable energy in its rounds of 
Strategic Environmental Assessments (SEA) to inform licensing and leasing of the 
seabed for energy uses. In SEA8 (2007), the Government considered the strategic use of 
the southwest waters of England and Wales, including the Bristol Channel, for oil 
exploration and renewable energy (such as wind). The conclusion of SEA8 states that 
the area has not seen a large amount of development in relation to oil exploration or 
renewable energy in the offshore zones, but that significant infrastructure development 
has taken place in the densely populated coastal zones. 

5.5.0.11 In the more recent SEA11 (2011), it is identified that the SEA will help to contribute to 
the Government renewable energy targets by enabling future rounds of renewable 
leasing for offshore wind, wave and tidal devices.  The report outlines that “The 
potential impacts of tidal range schemes may be significant (the scale of impact 
dependent on design and operation mode), with the potential loss of large areas of 
inter-tidal habitats and salt marshes as a result of changes in water levels and sediment 
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transport within an estuary or river basin” (page xiii) and that a tidal range scheme 
“would likely result in significant effects on landscape/seascape character” (page xvi).  In 
relation to RBMP, the report notes that “UK River Basin Management Plans and 
Shoreline Management Plans, have provided an ecological and morphological baseline 
for UK estuaries and coasts which may be influenced by plan/programme activities, for 
instance the imposition of tidal range technologies could negatively impact both 
estuarine morphology and ecology and reduce the likelihood that targets in relation to 
achieving good ecological status are met by 2015” (pg 73).   

5.5.0.12 The report goes on to state that that although tidal range projects may have “large 
physical footprints and may have significant environmental impacts on both the physical 
environment and associated habitats. However, mitigation measures (e.g. two way 
operation, regular sluicing and fish diversion) may reduce the impact.” (pg 146). 
Consequently the SEA recommends that “site specific assessments are undertaken 
before decisions can be taken on potential leasing and the desirability and acceptability 
of individual tidal range projects”. 

5.5.0.13 Further understanding of the potential size and distribution of wave and tidal resources 
has been developed in a study by The Crown Estate (2012). The objective was to look at 
the future potential for wave and tidal project development around the UK coast. The 
study concluded that there are opportunities for tidal range schemes that can 
contribute to the UK’s energy needs. In addition, the study noted that England and 
Wales share the largest single area of tidal range resource, namely the Bristol Channel 
and Severn Estuary. 

Location of Project 

5.5.0.14 To achieve the objective of constructing the first, purpose-built, tidal lagoon in the 
world, a balance was sought between optimum tidal range, an appropriate scale, 
environmental considerations and opportunities for providing additional benefits to the 
local area (e.g. recreation and regeneration). Swansea Bay was chosen as it held a 
number of key factors listed below with further detail provided in Chapter 3 of the ES, 
and summarised below. 

i. Tidal range; 
ii. Size of the Bay and location of pilot project; 
iii. Beach profile and depth of water; 
iv. Grid connection; 
v. Existing knowledge of the area for use to develop a pilot project; 
vi. Landfall existing land use; 
vii. Recreational use; 
viii. Navigation; and 
ix. Environmental. 

Tidal range 

5.5.0.15 In the context of tidal range energy generation, the Severn Estuary (of which Swansea 
Bay is part) has the highest tidal range in the UK and the second highest in the world. 
The siting of the Project in Swansea Bay offers the opportunity to harness this tidal 
range to produce a significant and consistent generation of base load, clean, electricity 
capable of meeting the energy needs of over 120,000 homes (more than 70% of homes 
in the Swansea Bay area) via a convenient adjacent grid connection.  Appendix 5 to this 
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Report comprises a technical to present the findings of an assessment examining the 
Annual Energy Production.  This technical note identifies that the net Annual Energy 
Production of the Project is 500GWh (see Appendix 3). 

5.5.0.16 The Severn Estuary, of which Swansea Bay is part, has the second highest tidal range in 
the world, at approximately 10.5m (second only to the Bay of Fundy in Nova Scotia at 
11m).  Swansea Bay experiences a hyper-tidal range of greater than 9m. This is a key 
factor for tidal range technology. 

Size of the Bay and location of pilot project 

5.5.0.17 Swansea Bay was considered to be an appropriate size Bay for the pilot tidal lagoon 
Project. Future tidal lagoons are likely to be much larger and generate much more 
energy than smaller lagoons, which enhances the attractiveness of larger bays with a 
high tidal range.    

Beach profile and depth of water 

5.5.0.18 A shallow shelving seabed slope is essential in terms of seawall construction as the wall 
height, width of the base of the seawall and the overall volume of material required is 
related to the depth of water.  If the angle of the seawall and hence reflection co-
efficient is to be maintained, as the water levels increase the overall height of the wall 
increases which in term affects the width of base.  This in turn affects the volume of 
material required, to a point at which the depth of water would make it uneconomical 
to build.  

5.5.0.19 In terms of direct impacts as a result of footprint, as the depth increases, and base of 
wall increases, the impact on the seabed habitats would also increase.  Likewise if the 
seabed fluctuated in depth or dropped off in depth significantly this would cause 
significant engineering challenges in terms of wall design or it would require significant 
subtidal advanced seabed works (cut and fill) prior to wall construction.  

5.5.0.20 In addition to this the turbines have to be positioned at an appropriate depth such that 
there is adequate head of water for generation at all states of the tide. With the 
limitations on seawall depth, the only way to achieve this would be by excavation within 
the area of the turbine house.  As such appropriate ground conditions are required.  
Optimum ground conditions would be sand and gravels which could be reused in the 
wall, as opposed to rock (which would require blasting) or muds which would require 
disposal.  As such there is a balance to be achieved in terms of water depth, seabed 
profile and ground conditions.   

5.5.0.21 In Swansea Bay the seabed is gently and evenly shelving down to 7m below CD which is 
the southern extent of the lagoon (bounded by the Port Channels). The area of the 
proposed lagoon is predominantly sand and gravel which allows for excavation of the 
turbine house and re-use of locally won materials. As such the Swansea bay provides 
conditions which are optimum for construction of the lagoon seawalls whilst allowing 
appropriate depth for the turbine house.  Beach profile and depth of water is therefore 
in both engineering feasibility, environmental impact and particularly construction cost, 
an important aspect in considering the viability of a tidal range scheme. 
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Grid connection   

5.5.0.22 The amount of electricity to be generated determines the requirements/characteristics 
of the gird connection.  In addition to this a grid connection can be achieved by 
overhead lines or buried infrastructure, the latter having less visual operational effects, 
but is significantly more costly.   With the proposed generation capacity of the tidal 
lagoon a connection directly into the National Grid was required.  Within Swansea Bay 
the National Gird Substation had capacity to receive the proposed output from the 
Lagoon and in addition it was close enough such that an underground connection could 
be considered. With the routing of the cable along the lagoon seawall, along existing 
linear infrastructure, the impacts on the surrounding area could be minimised.  

Existing knowledge of the site for use as a pilot Project 

5.5.0.23 Swansea Bay has a lot of up-to-date environmental knowledge that was used to indicate 
potential environmental constraints of the site. As well as the knowledge obtained 
through regulatory bodies, knowledge had also been gathered from other renewable 
Projects that had considered the site, such as the Scarweather Sands Project, and as a 
site within the Severn Estuary was considered in the Severn Tidal Power Feasibility 
Study.  Constructing a Tidal Lagoon in Swansea Bay was considered to be feasible with 
acceptable environmental impacts. 

5.5.0.24 The choice and positioning of the lagoon within Swansea Bay was also supported by 
NRW (CCW) document “Welsh seascapes and their sensitivity to offshore 
developments53”. Here the Sensitivity for Tidal Energy Units, with the Developments 
placed only a short distance offshore is identified as moderate. However, it was noted 
that “East of the Tawe and around Porthcawl would be more sensitive to a development 
just off shore and such development would be better located in close proximity to 
existing industrial and man-made elements on the coast”. As such it was considered that 
the Projects location adjacent to the Port was appropriate and could be accommodated 
within the “The large scale of the open bay” and “Urban and industrial development in 
and between Swansea and Port Talbot with plumes of smoke from the steelworks” 
which are also identified in the Regional Seascape Unit." 

Landfall  

5.5.0.25 When a Lagoon within Swansea Bay was first considered there was an option for an 
offshore Lagoon. However this design was soon reconsidered after preliminary energy 
and cost modelling showed that the offshore lagoon option was not commercially 
viable, as the ratio of wall length to enclosed area was too low. In addition to this, initial 
high level (low resolution) coastal process modelling showed that significant current 
movement could occur in between the lagoon and the shore, potentially significantly 
increasing scouring. A Lagoon with land attachments therefore became the preferred 
option. 

5.5.0.26 Swansea Bay provided some of the key elements for a good landfall.  The use of a 
western landfall point in an area of existing industrial/port uses provides significant 
benefits in terms of: minimising impacts during construction; assisting with transport 
logistics (i.e. supporting delivery of materials by sea); and providing space for 
supporting facilities during construction and operation. Other benefits included the 
potential to minimise disruption to existing and adjacent users of the land and the 

53 http://www.ccgc.gov.uk/landscape--wildlife/protecting-our-landscape/seascapes/seascape-assessment-of-wales.aspx 
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presence of good local and wider transport infrastructure.  The location of urban 
centres within the Bay increases the ability of a scheme to deliver additional 
regenerative and recreational benefits that are unique to tidal lagoons.  

Recreation 

5.5.0.27 As shallow water depth is preferred for tidal lagoon development, this tends to occur 
nearer to the shore and, as such, there is scope for material impacts on existing beach 
uses. There are two designated bathing beaches (Aberafan Sands and Swansea Bay) in 
Swansea Bay, however a stretch of intertidal area fronting the docks, in between the 
River Tawe and River Neath is not a designated bathing area.  The bathing beaches 
could therefore be avoided so as to preserve these amenities.  Being adjacent to the 
Port, the location also avoids popular locations for watersports, such as surfing.  

Navigation  

5.5.0.28 The Lagoon in Swansea Bay could be positioned such that it did not interfere with the 
operation of the three ports in Swansea Bay (Swansea, Neath and Port Talbot). The 
location between, but not affecting, the dredged approach channels of the ports of 
Swansea and Neath, was selected to minimise disruption to shipping.  

Environmental 

5.5.0.29 Within Swansea Bay, the lagoon could be positioned between the River Tawe and River 
Neath to avoid obstructing rivers and therefore would minimise impacts on migratory 
fish.   The site, although adjacent to Crymlyn Burrows SSSI, does not directly impact on 
any sites designated for nature conservation. 

Summary 

5.5.0.30 The location of the Project within Swansea Bay therefore provides favourable seabed 
conditions to enable TLSB to reduce construction costs and deliver a viable tidal range 
scheme with opportunities for additional associated regenerative and recreational 
benefits. The industrial landfall point provides significant benefits in terms of minimising 
impacts during construction, assisting with transport logistics, avoiding navigation 
channels and more sensitive environmental areas and providing the potential for 
onshore facilities with regenerative and recreational opportunities to enhance the local 
area. 

5.5.0.31 Details of the preferred option were refined through continuous consultation as part of 
the iterative EIA consultation process, reported in the ES Chapter 4, Project Description, 
and in the Consultation Report which accompanied the DCO application.  

Option appraisal 

5.5.0.32 In addition to the identification of Swansea Bay and the location of the Project adjacent 
to the Port of Swansea, alternative design options have been considered as described in 
Chapters 3 and 4 of the ES for the Project.  This section of the report assesses these 
various design options in relation to the quality elements of the WFD to identify if any 
of the options considered would have delivered a significantly better environmental 
option.  This has involved the evaluation of the technical feasibility of each option and 
also a consideration of costs. Table 5.3 presents the findings of the assessment. 
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Table 5.3 Design Option Appraisal 
Temporary cofferdam for construction of the turbine and sluice gate housing  
Option: 
Twin sheetpiled cofferdam versus rock/sediment/geotubes bundwall type structure:  
Sheetpiles used to form the main wall. Vibro and percussive piling for up to 6 months, day and night. Dredging and suspended solids for the formation of the cofferdam would be less than that for a 
rock/sediment/Geotubes bundwall type structure. 
Option progression: 
Twin piled sheetpile option no longer considered.  Risk profile for construction of the temporary cofferdam by twin sheet pile increased and the resultant cost (which is a proxy for difficulty of 
construction and risk) became disproportionately large, without commensurate benefits. 
Technically feasible and disproportionate cost? 
Both options are technically feasible. 
Twin piled sheetpile was considered to be of disproportionate cost.   

Biological quality element Physico-chemical quality element Supporting hydromorphological conditions 
Fish:  In terms of noise impact assessment a sheet piled cofferdam 
would result in greater noise and vibration impacts than a 
sediment-based cofferdam, through vibro and percussive piling 
(which generate more noise) for up to 6 months, day and night. The 
effect of noise on the surrounding environment in relation to the 
fish quality element was assessed in Chapter 9 of the ES (paras 
9.5.2.30 - 9.5.2.58) and for the transitional and river waterbodies 
within the WFD assessment report.   In relation to noise, the 
rock/sediment/geotube bundwall type structure would be the 
preferred option, particularly for sensitive species such as herring 
and shad.  Mitigation is possible, with low impact piling and soft 
start procedures reducing potential effects (see Tables 9.28 to 9.36, 
Chapter 9). 
Benthic invertebrates: 
Both options would result in the temporary and then permanent 
(under the turbine house and scour mattress) loss of subtidal 
habitat.  The worst case loss of habitat has been assessed in 
Chapter 8 Intertidal and Subtidal Benthic Ecology chapter and in the 
WFD assessment report. 
Overall: the reduced noise and vibration effects associated with the 
rock/sediment/geotube bundwall option would suggest that this 
option would be preferable.  However, in terms of the WFD 
assessment, this effect is temporary and the longer term effects on 
habitats lost would be similar for both options. 
 

Both options would require dredging and dewatering, thus 
resulting in the potential for the release of contaminants into the 
water column.  Contamination has been assessed within Chapters 
4 and 7 of the ES and in the WFD assessment report.  
Contamination levels within the vicinity of the temporary 
cofferdam are all below CEFAS Action 2 levels.  In summary, 
Section 7.7.11.17 of Chapter 7 of the ES, identifies that the overall 
impact of construction on metals and other contaminants released 
from sediment is predicted to be minimal.  While local 
concentrations of pollutants would increase, these would be 
localised, typically within 100m of the de-watering or construction 
activities, and would not be expected to cause any long-term 
exceedance of EQS concentrations and WFD class in Swansea Bay.   
It is considered that there will be an increased amount of dredging 
for a sediment filled bund would suggest that this option could 
marginally be considered less favourable in relation to the physico-
chemical quality element. 

Dredging and the temporary works to construct the 
cofferdams will result in changes to the hydromorphological 
conditions for the duration of the construction period.  
Further changes will occur when the temporary cofferdam is 
removed and the turbines and sluice gates become 
operational.  It is not considered that there is a significant 
difference in relation to the two temporary cofferdam 
options in terms of changes to supporting 
hydromorphological conditions. 
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Turbines 
Options: 
Fixed speed (7m (+/- 200mm) fixed speed or ‘synchronous’ turbines approx 60rpm (+/- 2.5rpm). These turbines were considered intially due to technology at the time of assessment) 
Variable speed: 7m (+/- 200mm) variable speed turbines (30 – 67rpm, average 50rpm) 
Variable speed with pumping. 
Option progressed:  
Variable speed with possible inclusion of pumping in part due to the reduced effects on fish, intertidal habitats and birds would be the better environmental option. 
Technically feasible and disproportionate cost? 
All options are technically feasible. 
All options are considered to be feasible financially. 

Biological quality element Physico-chemical quality element Supporting hydromorphological conditions 
As discussed in Chapter 4 of the ES there are other benefits of 
variable speed turbines (4.8.3.4) which includes the ability to pump 
at the end of tidal cycle. This would allow energy output to be 
increased whilst intertidal losses are reduced.  
Benthic invertebrates: The reduction in intertidal losses would 
have a direct obvious potential beneficial effects on marine ecology 
(and thus also other effects on species not considered under the 
WFD e.g. birds). An outline assessment of effect on marine habitats 
in Chapter 8 of the ES, summarised in table 8.8 and 8.5.8.12.  
Fish: Chapter 9 (ES section 9.5.3.98 and Table 9.23) and the WFD 
assessment report has considered the use of variable speed 
turbines on fish.  Predicted impacts on the potential collision risk 
are reduced for variable speed turbines and this option is therefore 
considered preferable to fixed speed turbines. 

No significant difference in the use of variable speed and fixed 
speed options for the physico-chemical quality elements.  Both 
options would result in water exchange between the lagoon and 
coastal waters. 

No significant difference in the use of variable speed and 
fixed speed options for the supporting hydromorphological 
conditions.   

Turbine and sluice gate number and arrangement 
Options: 
Range of 13-16 turbines, 6 - 10 sluice gates 
Progressed option: 
The exact configuration of the sluice gates and turbines in the housing structure is yet to be finalised and the final design will be arranged to minimise scour as the water enters and leaves the lagoon. 
However, the most likely design is the 16T - 8S configuration. This design improves flows, reduces turbulence and provides a maintenance area on top of the turbine housing structure and thus is 
considered the better environmental option. 
Technically feasible and disproportionate cost? 
All options are technically feasible. 
All options are considered to be feasible financially. 

Biological quality element Physico-chemical quality element Supporting hydromorphological conditions 
Benthic invertebrates: in terms of the footprint of the various 
options, the turbine/sluice gate structure would not increase in size 
because when the turbine number increases, the sluice gate 

Overall flow through the structure would not change significantly 
and will maintain exchange of water between the lagoon and 
coastal waters. 

The configuration was been refined throughout ES to 
minimise scour, and maximise energy output.  
In terms of the footprint of the various options, the 
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number will decrease. 
Fish: the various configurations and numbers of turbines versus 
sluice gates have been assessed in relation to potential effects on 
fish in terms of changes to flows, reduced ratio of edge to open 
areas which results in less potential for shear stress and optimum 
location of acoustic devices. 
Overall: the 16T - 8S arrangement appears to minimise potential 
effects on fish and maximise the effectiveness of acoustic devices (if 
required).   

turbine/sluice gate structure would not increase in size 
because when the turbine number increases, the sluice gate 
number will decrease. 

Overall turbine and sluice gate structure position 
Options: 
Location A on southwest straight of lagoon seawalls – positioned at northeast extent of micro-siting area. 
Location B on southwest straight of lagoon seawalls – positioned at southeast extent of micro-siting area. 
Progressed option: 
Location A:  The preference for Option A over Option B is based, primarily, on engineering factors relating to the ability to construct and secure the western seawall and temporary cofferdam within first 
construction season of the project. 
Technically feasible and disproportionate cost? 
Both options are technically feasible. Both options are considered to be feasible financially. 

Biological quality element Physico-chemical quality element Supporting hydromorphological conditions 
Benthic invertebrates: The results of the investigations show that 
the ground conditions in the vicinity of the turbine house A would 
require approximately 0.8Mm3 of material to be disposed of.  
Location B would require approximately 0.65Mm3.  In terms of 
effects on subtidal benthic ecology, location B would be the 
preferred option.  
The area of the turbine housing would be the same for each option, 
so either option would result in the same permanent loss of 
habitat. 
Fish: location B would be further from the Tawe and thus the route 
for migratory fish.  Without mitigation, location B would be the 
preferred option.  The use of variable speed turbines at location A 
and acoustic deterrents results in non-significant effects when 
considered under the provisions of the EIA Directive.  Fish are not 
considered as a quality element for coastal waterbodies.  The 
assessment, presented in the WFD assessment report, considers 
that the Project will not result in the deterioration in status or 
prevent the achievement of future objectives for the fish quality 
element in associated transitional or river waterbodies with the 
turbine house at location A.   

Location A would result in a temporary increased potential for 
specific pollutants arising from dredging and disposal of material.  
However, as noted above, Contamination levels within the vicinity 
of location A are all below CEFAS Action 2 levels.  In summary, 
Section 7.7.11.17 of Chapter 7 of the ES, identifies that the overall 
impact of construction on metals and other contaminants released 
from sediment is predicted to be minimal.  While local 
concentrations of pollutants would increase, these would be 
localised, typically within 100m of the de-watering or construction 
activities, and would not be expected to cause any long-term 
exceedance of EQS concentrations and WFD class in Swansea Bay.  
Operational water quality is likely to be slightly reduced with the 
turbines located further offshore, i.e. at location B, combined with 
the outfall extension and pumping at the end of the tidal cycle. 
 

Increased amount of capital dredge sediment requiring 
disposal with location A with resultant effects on deposition 
at the licenced marine disposal ground. 
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Swansea Long Sea Outfall 
Options: 
Extension of the Swansea long sea outfall to discharge outside the lagoon was considered against options to increase the storage capacity or to provide UV treatment at the Swansea WWTW for storm 
water flows. 
Progressed option: 
It has been confirmed that the long sea outfall will be extended.  The outfall will be buried and will discharge approximately 1.5km outside of the lagoon seawalls.  An alternative option involving burying 
the outfall was considered. 
Technically feasible and disproportionate cost? 
All options are technically feasible. 
Burying the outfall is the most expensive option.  Discussions with Dwr Cymru Welsh Water have continued through the Project and it has been confirmed that the environmental benefits both now and 
in relation to future legislation outweigh the cost differences.  

Biological quality element Physico-chemical quality element Supporting hydromorphological conditions 
The UV and increased storage capacity options at Swansea WWTW would 
result in no effects on benthic invertebrates. 
Laying the extended outfall on the seabed would result in permanent loss 
of benthic habitat along the route of the pipeline.  However, the solid 
structure would become colonised, albeit with species adapted to hard 
surfaces. 
Burying the extended outfall would result in temporary effects on benthic 
habitats along the construction corridor.  Once operational the disturbed 
habitats would become recolonised and there would be colonisation of 
the exposed diffuser section. 
 

All three options would result in improvement in bathing water 
quality within the wider Bay.  However, moving the outfall 
would also result in improved water quality for water contact 
sports within the lagoon footprint.   
All options would result in no deterioration of status, and 
would not prevent achievement of future objectives in relation 
to physico-chemical quality elements. 
 

There would be no effects on hydromorphological 
conditions as a result of the UV and increased storage 
options at the Swansea WWTW. 
Once the outfall has been constructed, it is considered 
that there would be no significant non-temporary effects 
on hydromorphological conditions resulting from the 
outfall extension.   

Seawall construction 

Options: 
1. Geotubes® with sand core infill 
2. Conventional seawall construction with quarry run and sand core infill 
Progressed option: 
Both options plausible. 
Technically feasible and disproportionate cost? 
Both options are technically feasible. 
Both options are considered to be feasible financially. 
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Biological quality element Physico-chemical quality element Supporting hydromorphological conditions 
If Geotubes® are used for part of the Lagoon seawall then material would 
be won from the lagoon footprint.  The dredging of material to fill the 
Geotubes® would result in a greater impact in terms of habitats. In 
addition, the filling process for the Geotubes® would have the potential to 
generate the largest volumes of suspended sediments and therefore this 
is the least preferred option in terms of the biological quality element.  
However, it should be considered that once operational, areas of the 
lagoon that were not dredged to construct the Project with the 
conventional seawall option, may be subject to disturbance due to 
changes in erosion and deposition as a result of the turbines and sluice 
gates and also maintenance dredging.  Thus, the habitats and species 
supported are potentially likely to be affected with either option. 
The use of quarry run instead of Geotubes, would require additional 
movement of vessels but reduced volumes of dredge sediments.  The 
former could potentially increase the risk of the spread of invasive 
species.  Biosecurity measures will be undertaken for the Project as 
detailed within the CEMP and the OEMP for all vessel movements. 

The use of Geotubes® requires a much larger dredging area 
compared to the material required for the conventional seawall 
design.  As a result, in terms of the amount of suspended 
sediment and thus, the potential for release of contaminants, 
this would be the least preferred option in terms of the 
physico-chemical quality element. However, as identified in the 
WFD assessment report (submitted on the 7 October 2014) and 
the ES Chapter 7, contaminant levels are below CEFAS action 
level 2.  While local concentrations of pollutants would 
increase, these would be localised, typically within 100m of the 
de-watering or construction activities, and would not be 
expected to cause any long-term exceedence of EQS 
concentrations and WFD class in Swansea Bay.   

The larger volume of dredging associated with the use of 
Geotubes® would be the least preferred option in terms 
of the supporting hydromorphological conditions.  
However, it should be considered that once operational, 
areas of the lagoon that were not dredged to construct 
the Project with the conventional seawall option, may be 
subject to disturbance due to changes in erosion and 
deposition as a result of the turbines and sluice gates and 
also maintenance dredging.  Thus, the 
hydromorphological conditions are potentially likely to be 
affected with either option. 

Maintenance dredging within Lagoon 
Options: 
Disposal at licenced disposal site. 
Disposal through turbines. 
Progressed option: 
Disposal at licenced disposal site. 
Technically feasible and disproportionate cost? 
Both options are technically feasible. 
Both options are considered to be feasible financially. 

Biological quality element Physico-chemical quality element Supporting hydromorphological conditions 
Dredged area will be the same for either option within the lagoon 
footprint. 
Disposal through the turbines, would result in a plume of sediment being 
dispersed and subsequently deposited in intertidal and subtidal areas.  
The predicted extent of potential effects of the plume has led to this 
option not being progressed. 
A marine licence will be applied for prior to the works commencing and 
dredged spoil disposed of at a licenced disposal ground under the 
provisions of the licence. 

Dredged area will be the same for either option within the 
lagoon footprint. 
Disposal through the turbines, would result in a plume of 
sediment being dispersed and subsequently deposited in the 
intertidal and subtidal areas.  The predicted extent of potential 
effects of the plume, and thus the potential for increased 
dispersion of contaminants, has led to this option not being 
progressed.  
A marine licence will be applied for prior to the works 
commencing and dredged spoil disposed of at a licenced 
disposal ground under the provisions of the licence. 

Dredged area will be the same for either option within 
the lagoon footprint. 
Disposal through the turbines, would result in a plume of 
sediment being dispersed and subsequently deposited in 
the intertidal and subtidal areas affecting 
hydromorphological conditions.  The predicted extent of 
potential effects of the plume has led to this option not 
being progressed. 
A marine licence will be applied for prior to the works 
commencing and dredged spoil disposed of at a licenced 
disposal ground under the provisions of the licence. 
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Summary 

5.5.0.33 In terms of reaching the energy targets of the UK and Wales, with a tidal energy 
generation project, TLSB can deliver significant outcomes with a much reduced impact 
on the amount of land or sea bed used than is required for its most comparable 
renewable energy equivalents. Further to this, the energy produced by the Project will 
be reliably produced for 14 hours of the day, for 120 years, whereas alternative 
technologies are inherently intermittent and unpredictable with dramatically lower 
lifespans.   

5.5.0.34 The siting of the Project in Swansea Bay offers the opportunity to harness the reliable 
renewable energy of the tides in an area that is the second best placed in the world to 
do so. This can be done using existing technology and techniques in an innovative way 
that minimises the impacts on the environment of the Bay, while enhancing the 
experience of its recreational users and minimising the impact on the interests of 
existing commercial users, such as the ports and commercial fishermen.  The choice of 
Swansea Bay as the preferred option for the development of the pilot tidal lagoon 
development has thus been based on detailed consideration of key environmental 
factors.    

5.5.0.35 Throughout the design process, alternative options have been considered in relation to 
the quality elements of the WFD and also in relation to their technical feasibility and 
costs.  This process has therefore ensured that no alternative design would provide a 
significantly better environmental option.   

5.5.0.36 TLSB consider that based on the thorough evaluation of the siting of the Project, the 
type of technology and the design process, that the beneficial objectives served by 
those modifications or alterations of the waterbody cannot for reasons of technical 
feasibility or disproportionate cost, be achieved by other means which are a 
significantly better environmental option.   
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6.0 Article 4.8  
6.0.0.1 Section 5 identifies that there is a potential deterioration of status for Swansea Bay 

coastal waterbody.  TLSB consider that the Project has been designed such that the 
following two principal conditions, necessary to meet the requirements of Article 4.7, 
are satisfied:  

• All practicable steps, including consideration of all significantly better 
environmental options, must have been taken by the developer to mitigate the 
adverse effects of the proposed Project; and  

• An overriding public interest in the renewable energy Project proceeding has 
been demonstrated and/or the benefits of the Project to human health, to the 
maintenance of human safety or to sustainable development have been shown to 
outweigh the social and environmental benefits of avoiding the impacts of the 
project.  

6.0.0.2 When considering the assessment under Article 4.7 it is necessary to consider Article 
4.8 as well.  This provides that where works are proposed (here, the Project) they 
should not "permanently exclude or compromise the achievement of the objectives of 
this Directive in other bodies of water within the same river basin district and [are] 
consistent with the implementation of other community environmental legislation". 

6.0.0.3 The Article 4.8 assessment requires the decision maker to be satisfied that the Project 
will not prevent other contiguous or connected waterbodies from achieving the 
environmental objectives as a result of the Project.  The other community 
environmental legislation which must not be precluded includes the Habitats Directive, 
Birds Directive and other environmental directives such as the Environmental Impact 
Assessment Directive. 

6.0.0.4 As identified in Section 4, from the numerous, detailed technical assessments 
undertaken within this WFD Assessment Report, the EIA and the HRA on the impact of 
the Project to the quality elements considered within the WFD, it is considered that 
with the exception of the Swansea Bay coastal waterbody, the Project will not cause 
deterioration in the status of any other waterbody within the Western Wales RBMP 
(Environment Agency, 2009), nor will it compromise the future achievement or 
maintenance of “Good” chemical or ecological status.   The Project will also be in 
compliance with Community Legislation with respect to these waterbodies as identified 
in Table 6.1.  These other waterbodies are identified as waterbodies that are relevant to 
the provisions of Article 4.8.  Monitoring of various parameters including coastal 
processes and fish will be undertaken as part of the Project and detailed within the 
AEMP to validate the findings of the ES and also the WFD assessment with respect to 
these other waterbodies.  

6.0.0.5 As such it is considered that the provisions of Article 4.8 are satisfied in the Project will 
not prevent other contiguous or connected waterbodies from achieving the 
environmental objectives as a result of the Project or compromise Community 
legislation. 
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Table 6.1 Waterbodies considered under the provisions of Article 4.8 

Waterbody No. Waterbody Name 

Coastal Waterbodies 

GB611008590001 Bristol Channel Outer North  

Estuarine Waterbodies 

GB541005900900 Tawe Estuary 

GB541005800700 Neath Estuary 

GB541005800600 Afan Estuary 

River Waterbodies 

River Neath 

GB110058032430 River Neath - confluence with Nedd Fechan and Mellte to tidal limit 

GB71010012 Neath and Tennant 

GB110058026350 Baglan Brook - headwaters to conf with River Neath 

GB110058026390 Clydach - headwaters to conf with River Neath 

GB110058026370 Nant Cae'r-bryn - headwaters to conf with Neath 

GB110058032430 Neath - conf with Nedd Fechan and Mellte to TL 

GB110058032360 Dulais - headwaters to confluence with River Neath 

GB110058032340 Nedd Fechan - Pyrddin conf to River Neath conf 

GB110058032330 Mellte - conf with Sychryd to conf with R. Neath 

GB110058032320 Sychryd - headwaters to confluence with Mellte 

GB110058032350 Mellte - conf with Hepste to confluence to Sychryd 

GB110058032380 Mellte - Llia and Dringarth conf to Hepste conf 

GB110058032410 Llia - headwaters to confluence with Mellte 

GB110058026380 Neath-Clydach 

GB110058032420 Neath-Mellte 

GB110058032390 Neath-Mellte 

River Afan 

GB110058026110 Afan - confluence with Pelenna to tidal limit 

GB110058026140 Pelenna - headwaters to confluence with Afan 

GB110058026130 Afan - conf with Corrwg to confluence with Pelenna 
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Waterbody No. Waterbody Name 

GB110058026150 Corrwg - headwaters to confluence with Afan 

GB110058026120 Afan - headwaters to confluence with Corrwg 

GB110058026100 Ffrwd Wyllt - headwaters to tidal limit 

Afon Cynffig 

GB110058026450 Kenfig - conf with Margam Moors to tidal limit 

GB110058026180 Margam Moors - headwaters to conf with Kenfig 

GB110058026160 Kenfig - Nant Cwm Philip conf to Margam Moors conf 

GB110058026190 Nant Cwm Philip - headwaters to conf with Kenfig 

GB110058026170 Kenfig - headwaters to conf with Nant Cwm Philip 

River Tawe 

GB110059032180 River Tawe - confluence with Twrch to tidal limit 

GB110059025690 River Tawe – confluence with Nant Cwmgelli to tidal limit 

GB110058026450 River Kenfig - confluence with Margam Moors to tidal limit 

GB110059025700 Crymlyn Brook – Headwater to confluence with Tennant Canal 

GB110059025710 Nant y Fendrod - headwaters to conf with Tawe 

GB110059032200 Lower Clydach - headwaters to confluence with Tawe 

GB110059032190 Upper Clydach - headwaters to confluence with Tawe 

GB110059032170 Tawe - conf with Giedd to confluence with Twrch 

GB110059032210 Twrch - conf with Nant Gwys to conf with Tawe 

GB110059032260 Llynfell - headwaters to confluence with Twrch 

GB110059032290 Twrch - headwaters to confluence with Llynfell 

GB110059032220 Twrch - conf with Llynfell to confluence with Gwys 

GB110059032270 Gwys - headwaters to confluence with Twrch 

GB110059032280 Giedd - headwaters to confluence to Tawe 

GB110059032240 Tawe - conf with Nant Llech to conf with Giedd 

GB110059032250 Nant Llech - headwaters to confluence with Tawe 

GB110059032300 Tawe-Twynni 

Clyne River   

GB110059025620 Clyne River - headwaters to tidal limit 

GB110059025610 South Gower streams – Burry Pill 
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Waterbody No. Waterbody Name 

Pennard Pill  

GB110059025580 Pennard Pill East - headwaters to tidal limit 

GB110059025520 Pennard Pill - un-named conf in Parkmill to TL 
 

Groundwaters 

GB41002G201000)  Swansea Carboniferous Coal Measures 
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Location of WFD Waterbodies 
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Coastal  

Coastal waterbodies that have been identified, adjacent or near to the Project, are: 

I. Swansea Bay (Coastal waterbody, GB641008260000) 
II. Bristol Channel Outer North (Coastal waterbody, GB611008590001) 

 
Figure A WFD Waterbodies – Coastal54  

  

54 Environment Agency ‘What’s in Your Backyard’ Maps http://maps.environment-
agency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e; accessed March 2013  
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Transitional (Estuarine) 

Transitional (or estuarine) waterbodies that have been identified, adjacent or near to 
the Project, are: 

i. Tawe Estuary (Estuarine waterbody, GB541005900900) 

ii. Neath Estuary (Estuarine waterbody, GB541005800700) 

iii. Afan Estuary (Estuarine waterbody, GB541005800600) 

 

 
 Figure B WFD Waterbodies – Transitional (Estuarine) Neath and Tawe55  
 
Note: The image of the Tawe Estuary transitional water body was obtained from the 
Environment Agency website http://maps.environment-
agency.gov.uk/wiyby/wiybyController?x=357683&y=355134&scale=1&layerGroups=default&ep=
map&textonly=off&lang=_e&topic=wfd_estuaries#x=267395&y=192766&lg=1,5,6,7,&scale=8 
which is the link provided from the Annex B of the Western Wales River Basin Management Plan 
(Environment Agency, 2009a). The coastal, estuarine and river waterbodies have been 
considered as hydrologically connected units, but the assessment under WFD has considered the 
extent of the Tawe Estuary waterbody on the plan showed above, as this was the available 
information at the time of study.  

55 Environment Agency ‘What’s in Your Backyard’ Maps http://maps.environment-
agency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e; accessed March 2013 
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Figure C WFD Waterbodies – transitional (Estuarine) Afan56  

  

56 Environment Agency ‘What’s in Your Backyard’ Maps http://maps.environment-
agency.gov.uk/wiyby/wiybyController?topic=wfd_estuaries&layerGroups=default&lang=_e&ep=map&scale=6&x=275401.
3541666666&y=186648.48958333328#x=275470&y=188972&lg=1,5,6,7,&scale=9, accessed March 2013 
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Groundwater 

A groundwater waterbody that has been identified, adjacent or near to the Project, is: 

i. Swansea Carboniferous Coal Measures (Groundwater waterbody, 
GB41002G201000) 

 
Figure D WFD Waterbodies – Groundwater57  

 
  

57 Environment Agency ‘What’s in Your Backyard’ Maps http://maps.environment-
agency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e; accessed March 2013 
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APPENDIX 2 

 
Clearing the Waters Tables for Swansea Bay Coastal 

Waterbody 
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Table 1: Dredging and disposal information required to inform screening process 
  Dredging Disposal 

Location of proposed capital dredging or disposal activity: 
• Describe location(s) or provide grid reference or other coordinates. 
• Dredge footprint. 
• Dredge depth. 
• Dredge timing and duration (proposed). 
• Dredge methodology. 
• Dredge/disposal volume. 

Capital dredging: See 
Figure 4.8 and 4.9 of the 
ES, Chapter 4 for the two 
dredging options 
(reproduced below).  
Section 4.3.1.13 of Chapter 
4 states "It has been 
calculated that 
approximately 8.1 million 
cubic metres (Mm3) of 
sediment will be dredged 
for the Project as a whole, 
which includes about 7.3 
Mm3 of material to be used 
for the Project and an 
estimated 0.8Mm3 of 
unsuitable material. A 
licence to dredge and for 
the disposal of unsuitable 
dredged material is being 
sought from Natural 
Resources Wales (NRW), 
Marine Licensing Team 
(MLT)." It is proposed that 
the material will be 
disposed of at the licensed 
Swansea (outer) disposal 
ground.  Dredging is 
proposed primarily between 
April to October for the 
three years to construct the 
lagoon seawalls.  Dredging 
will involve the use of a 
Cutter Suction Dredger or 
Trailing Suction Hopper 
Dredger. 

Capital dredging: 
0.8Mm3 of unsuitable 
material to be disposed of 
at the Swansea (outer) 
disposal ground. 



  Dredging Disposal 

Location of proposed maintenance dredging or disposal activity:• Describe location(s) 
or provide grid reference or other coordinates.• Dredge footprint.• Dredge depth.• 
Dredge timing and duration (proposed).• Dredge methodology.• Dredge/disposal 
volume. 

Maintenance dredging:  It 
is estimated that accretion 
within the Lagoon will likely 
represent an annual 
volume of between 570,000 
to 920,000 m3. It is 
expected that a large 
quantity of this sediment 
would need to be 
maintenance dredged, 
likely over a number of 
campaigns (dependent 
upon the chosen dredge 
methodology), in order for 
the Lagoon to maintain its 
power generation 
effectiveness. It is 
anticipated that 
maintenance dredging 
within the Lagoon will not 
need to start until 10 to 15 
years after the completion 
of construction and then be 
performed approximately 
every two years. However, 
the need to do so will be 
monitored and, based on 
this monitoring, a dredging 
strategy will be developed 
and a licence for disposal 
will be discussed and 
agreed with MLT. 

  

Above information relating to any previous dredging and disposal activities at that 
location. 

No No 



  Dredging Disposal 

Sediment quality data (available from MMO or CEFAS if a marine licence application 
has previously been made). 

Yes (see Chapter 4 of the 
ES). Section 4.3.1.14 - 20 
and Table 4.2. 

Yes (see Chapter 4 of the 
ES) 

Protected areas in or close by the activity Yes Yes 

Was this dredging and/or disposal activity carried out during the period 2006–2008? 
– if no, go to New Project process 
– if yes, continue. 
Do one or more of the following (area, volume, method and timing of the dredging or 
disposal activity) differ significantly from that carried out during 2006–2008? 
– if yes, go to New Project process 
– if no, continue. 

No No 

Is there any evidence that indicates that maintenance dredging or disposal activities 
could lead to deterioration in the status of the water body or delay or otherwise affect 
the future ability of the water body to meet good status? 

n/a n/a 

Is the water body (or are the water bodies) already at good status (see Table 2)? 
– if yes, go to step 5 
– if no, continue. 

n/a n/a 

Could dredging or disposal activities affect or have affected the status of the water 
body (or water bodies)? 
– if yes, go to Part B 
– if no, continue. 

n/a n/a 

Are there any (additional) cost-effective, technically feasible and not 
disproportionately costly dredging- or disposal-related measures that would 
contribute to a meaningful improvement in the status of the failing parameters at 
water body level? 

n/a n/a 

Activity currently complies with WFD objectives? n/a n/a 

   

 

  



Two main approaches are being considered for dredging: 
A. a large area at a relatively shallow depth, which results in impacts over a wider area (Figure 4.8); and 
B. smaller areas of dredging at deeper depths (Figure 4.9), which allows the impact to be more localised. 
The actual dredging campaign adopted is anticipated to lie somewhere between these two approaches,Figure 4.8 below shows how the first proposed 
dredging approach could look, with the primary dredging area in dark purple and potential secondary dredging areas shown in pink. The pink areas would be 
used if insufficient suitable material could be sourced in the dark purple areas. Likewise Figure 4.9 shows the primary dredging areas in dark purple for the 
second approach. 

 

Figure 4.8 Dredging option A extensive, shallow option for dredging           Figure 4.9 Dredging option B less extensive, deeper option for dredging 

  

  



Table 2: Water body information required to inform screening process     
Water body name and 
reference 

Water body 
size 

Current status If not at “good 
status”, record 
2015 objective 

If not at “good 
status”, record 
all WFD 
parameters at 
moderate status or 
below 

Is the Waterbody 
designated as 
heavily modified or 
artificial?  

Swansea Bay coastal waterbody 
GB641008260000 

11019 ha Moderate or worse Good ecological 
potential by 2027; 
Good chemical status 
by 2015 

Mitigation measures HMWB 

 



Table 3a: Information on water body ecological status   
Information required on WFD ecological status River Basin Management Plan or WiYBY 

Current ecological status or potential (from Table 2) Current status: Moderate or worse.  Good ecological potential 
by 2027; Good chemical status by 2015 

WFD biological quality elements not meeting WFD objectives n/a 

Activities, etc. causing failure(s) None at present identified in RBMP. 

Any links to dredging and disposal? The Project has the potential to cause a deterioration in status for 
the benthic invertebrate quality element. 

WFD hydromorphological elements supporting biological elements n/a 

Activities, etc. causing failure(s) None at present identified in RBMP. 

Any links to dredging and disposal including navigation-related GEP measures which 
are not in place? 

The Project has the potential to cause a deterioration in status for 
the supporting hydromorphological quality element. 

WFD physico-chemical supporting elements not meeting WFD objectives n/a 

Activities, etc. causing failure(s) None at present identified in RBMP. 

Any links to dredging and disposal? The potential for the Project to cause a deterioration in status of 
physico-quality elements has been assessed.  It is predicted that 
the Project will not result in deterioration as a result of dredging or 
disposal activities. 

Specific pollutants not meeting WFD objectives n/a 

Activities, etc. causing failure(s) None at present identified in RBMP. 

Any links to dredging and disposal? The potential for the Project to cause a deterioration in status of 
specific pollutants has been assessed.  It is predicted that the 
Project will not result in deterioration as a result of dredging or 
disposal activities. 

Any opportunities for dredging to contribute to improvement of failing 
parameters? 

No 

 

  



Table 3b: Information on water body chemical status   
Information required on WFD chemical status Source or link 

Current chemical status Good 

2015 chemical status objective Good chemical status by 2015 

Priority and priority hazardous substances not meeting WFD objectives n/a 

Activities, etc. causing failure(s) None at present identified in RBMP. 

Any links to dredging and disposal? The Project will not involve the release of priority hazardous 
substances and this aspect is therefore not considered further. 

 

  



Table 3c: Protected area 
  
Information required on 
protected area status 

Source or link 

Name of and type of 
protected area 

Bathing Water Directive, Freshwater Fish Directive, Natura 2000 (Habitats and / or Birds Directive, Shellfish Water Directive. 
It should be noted that the Freshwater Fish Directive and Shellfish Waters Directive were repealed in 2013 and are now 
encompassed within the WFD  

Current status Current status of bathing waters within Swansea Bay against the revised Bathing Waters Directive standards range from 
'sufficient' to 'poor' (Swansea Bay) (Table 7.16 ES Chapter 7).  Against the current Bathing Water Directive all beaches were 
classed as 'Higher' (guideline standard) (Table 7.15 ES Chapter 7). Current status of Kenfig SAC features are taken from the 
Core Management Plan for Kenfig SAC (2008, CCW). Dune features, humid dune slacks and associated species (Petalwort 
and Fen Orchid) classified as 'unfavourable declining'. Saltmarsh feature classified as favourable and hard oligo-mesotrphic 
waters classified as 'unfavourable recovering'. 

Objective and date for 
achievement All bathing waters will be required to achieve at least the revised Bathing Waters Directive Sufficient class by the end of 2015. 

Features of interest not 
meeting protected area 
objectives 

Potentially bathing water quality at Swansea Bay. 

Activities, etc. causing 
failure(s) 

None identified in RBMP. 

Any links to dredging and 
disposal? 

The potential for the Project to effect protected areas has been considered in Chapter 7 Marine Water Quality of the ES and 
also within the Habitats Regulation Assessment.  The findings of these assessments conclude that the Project will not result 
in adverse effects on these protected areas.  As such, the Project is consistent with the implementation of other Community 
environmental legislation and an effect on the objectives of such legislation is therefore not considered further within this 
WFD assessment document.  has been assessed.  It is predicted that the Project will not result in deterioration as a result of 
dredging or disposal activities. 

 



Table 4:  Scoping New dredging and disposal projects 

Step   1 2 

  Identify issues Record current status & 2015 

objective 

    Tick all potentially-affected quality 

elements or identify all potentially-

affected protected area characteristics 

Record current 

status of quality 

element 

(include level of 

confidence in 

assessment) 

Record 

2015 

objective 

Record 2027 

objective 

WFD parameter 

(quality elements, specific pollutant, 

priority substance, protected area) 

 Screening criteria 1 2a 2b 2c 

  Referring to the Trigger Table, tick quality 

elements where a potential causal link 

exists 

High/good/moderate/poor/bad for ecological 

elements or High/ 

Fail for chemical elements or protected area 

status or Not 

Assessed 

(data included where available) 

Biological elements         Good 

ecological 

potential 

Phytoplankton  Screened out Screened out  Good Bad    

Other aquatic flora (e.g. saltmarsh, 

seagrass, seaweed). 

a. Will the dredging directly remove 

inter-tidal area or is it within 10m of 

MLWS? Yes 

Or 

Dredging within 10m of MLWS 

Zone of effect >5% 

Total score = 2 

[If X is > 5% of Y i.e. the dredge will effect 

High     

   



Benthic invertebrate fauna. b. Proportion of water body impacted 

by dredging activity. 

Zone of effect = 1.5 x dredge footprint 

(415ha) = 622.5ha 

Water body size = 11019ha. 

or 

c. High level risk assessment. 

Dredge methodology: dispersive = 1. 

Non-dispersive = 0. 

Timing: March to October = 1. 

November to February = 0. 

Duration of dredging: <25% year = 0. 

25–50% = 0.5. >50% = 1. 

Dispersive dredging includes (but is not 

limited to): 

– discharge into a water body through 

pipe from a cutter suction dredger. 

– ploughing. 

– water injection dredging. 

– water agitation dredging. 

more than 5% of the water body, or If 

total score is 2 or more.] 

 

      

Fish fauna (transitional only).  Swansea Bay is a coastal water, so fish 

fauna is screened out. 

   

Hydromorphological elements supporting biological elements 

 

Morphological conditions 

Depth variation. Proportion of water body impacted by 

dredging activity. 

Zone of effect = 1.5 x dredge footprint 

(415ha) = 622.5ha 

Water body size = 11019ha. 

 

Zone of effect >5% [If X is > 5% of Y i.e.the 

dredging will effect more than 5% of the 

water body.] 

  

      

Bed.       

Inter-tidal zone structure. Will the dredging directly remove 

inter-tidal area or is it within 10m of 

MLWS? 

 Yes [If yes.]       

Tidal regime 



Dominant currents (coastal water 

bodies only). 

 Screened out Screened out       

Freshwater flow (transitional water 

bodies only). 

Is the dredge a capital or dredge or a 

significant change to a maintenance 

dredge? 

Screened out as Swansea Bay is a coastal 

waterbody. 

      

Wave exposure.  Is the activity a capital dredge that will 

take place in a shallow water body? 

 Yes [If yes.]       

Chemical and physico-chemical elements supporting biological elements 

Transparency.  High level risk assessment. 

Score dredge as follows: 

Zone of effect: >5% = 1. <5% = 0. 

Dredge methodology: dispersive = 1. 

non-dispersive = 0. 

Timing: March to October = 1. 

November to February = 0. 

Duration of dredging: <25% year = 0. 

25–50% = 0.5. >50% = 1. 

Total score = 3 

[If the total score is 

1.5–4.] 

      

Thermal conditions.  Screened out         

Oxygenation conditions.  High level risk assessment. 

Score dredge as follows: 

Zone of effect: >5% = 1. <5% = 0. 

Dredge methodology: dispersive = 1. 

non-dispersive = 0. 

Timing: March to October = 1. 

November to February = 0. 

Duration of dredging: <25% year = 0. 

25–50% = 0.5. >50% = 1. 

 

 

Total score = 3 [If the total score is 4 or 

more.] 

      

Sediment COD1. 

Dredge site near to major raw sewage 

inputs = 3. 

No known inputs or issues = 0. 

Water body background dissolved 

oxygen. 

Total score = 0    



Identified as an issue in RBMP = 3. 

Not identified as an issue in RBMP = 0. 

Salinity.  Screened out with the exception of 

the Norfolk Broads. 

Screened out        

Nutrient conditions (e.g. nitrogen).  Is the dredge a capital or new dredge?  Yes, new dredge       

Specific pollutants The trigger for specific pollutants will need to be refined using the awaited Defra guidance on the EQS Directive, results of the CEFAS 

dredging research programme and potentially the development of sediment contaminant levels that can reliably be shown to result in 

breaches of EQS levels. In the interim, and in accordance with the precautionary principle, it is proposed to require an assessment for 

dredging activities where a marine licence for the associated disposal is not in place or, if not relevant, where a specific pollutant is 

present in sediments above CEFAS action level 1. 

Arsenic. As present in sediments above CEFAS 

Al 1. 

 Yes [If yes.]       

Chromium. Cr present in sediments above CEFAS 

Al 1. 

Yes [If yes.]       

Copper. Cu present in sediments above CEFAS 

Al 1. 

 Yes [If yes.]  Good Good    

Zinc. Zn present in sediments above CEFAS 

Al 1. 

 Yes [If yes.]       

PCBs (congeners to be determined by 

EA & CEFAS). 

PCBs present in sediments above 

CEFAS Al 1. 

 Not tested       

Selected priority substances The screening trigger for priority substances will need to be refined using the awaited Defra guidance on the EQS Directive, results of 

the CEFAS dredging research programme and potentially the development of sediment contaminant levels that can reliably be shown 

to result in breaches of EQS levels. In the interim, and in accordance with the precautionary principle, it is proposed to screen in 

dredging operations where a Priority substance is present in sediments above CEFAS action level 1. 

Anthracene (PHS). As present in sediments above CEFAS 

Al 1. 

 Not tested       

Hexachlorobenzene, 

hexachlorobutadiene and 

hexachlorocyclohexane. 

As present in sediments above CEFAS 

Al 1. 

 Not tested  Good Good    

Penta bromodiphenyl ethers. As present in sediments above CEFAS 

Al 1. 

 Not tested       

Cadmium and its compounds (PHS). As present in sediments above CEFAS 

Al 1. 

 Yes [If yes.]  Good Good    

Fluoranthene. As present in sediments above CEFAS 

Al 1. 

 Not tested       



Lead and its compounds. As present in sediments above CEFAS 

Al 1. 

 Yes [If yes.]  Good Good    

Mercury and its compounds (PHS). As present in sediments above CEFAS 

Al 1. 

 Yes [If yes.]  Good Good    

Napthalene. As present in sediments above CEFAS 

Al 1. 

 Not tested       

Nickel and its compounds. As present in sediments above CEFAS 

Al 1. 

 Yes [If yes.]  Good Good    

Polyaromatic hydrocarbons (PHS): 

• Benzo(a)pyrene (PHS). 

• Benzo(b)fluoranthene (PHS). 

• Benzo(g,h,i)perylene (PHS). 

• Benzo(k)fluoranthene. 

• Indeno(1,2,3-cd)pyrene and 

benzo(g,h,i) perylene (PHS). 

As present in sediments above CEFAS 

Al 1. 

 Not tested       

Tributyltin compounds (PHS). As present in sediments above CEFAS 

Al 1. 

 No [If yes.]       

Protected areas 

Areas designated for the protection 

of economically significant aquatic 

species (for example shellfish 

waters). 

Is the dredge footprint or zone of 

effect located in or within 5km of a 

protected area? 

Yes, shellfish waters [If yes.]       

Bodies of water designated as 

recreational waters (for example 

bathing waters). 

Is the dredge footprint or zone of 

effect located in or within 5km of a 

protected area? 

Yes [If yes.]       

Nutrient-sensitive areas including 

Nitrate Vulnerable Zones, polluted 

waters and Sensitive Areas. 

Is the dredge a capital or new dredge? Protected areas not present in Swansea 

Bay Coastal Waterbody.  Screened out.  

 

      

Areas designated for the protection 

of habitats or species where 

maintenance or improvement of the 

status of water is an important factor 

in their protection, including Natura 

2000 sites (for example Special Areas 

of Conservation or Special 

 Is the dredge footprint or zone of 

effect located in or within 5km of a 

protected area? 

Is the dredge a maintenance dredging* 

that has been assessed by the 

Maintenance Dredging Protocol or 

been subject to appropriate 

Yes, Natura 2000 site (Kenfig SAC) [If yes 

and no.] 

      



Protection Areas assessment? 

For this parameter the definition of 

maintenance dredging should 

generally be taken to be the MFA 

definition of dredging that has been 

carried during the previous 10 years. 

However, advice should be sought 

from CEFAS/EA if, for example, a 

new** activity will take place in a 

shallow water body. 
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NOTE ON TLP PROPRIETARY ENERGY MODEL AND TLSB ENERGY OUTPUT 

In order to accurately model the energy potential of the Swansea lagoon, Tidal Lagoon Power Ltd (TLP) 

has developed an in-house 0D model, which allows optimisation of energy production on a tide-by-tide 

basis for an entire year. This is called the ‘Full Systems’ model and is the most sophisticated of its type 

in the world.  

This model is termed a zero-dimensional (0D) model and was developed based on standard mass 

balance equations using the specific area characteristics of the final (J3) design for Tidal Lagoon 

Swansea Bay (TLSB), turbine performance characteristics for various types of turbines (variable speed 

and synchronous speed) supplied by the world’s three leading turbine manufacturers (GE-Andritz, 

Alstom and Voith) and tidal harmonic analysis provided by the University of Liverpool who are world 

leaders in tidal modelling. The turbine characteristics reflect the latest developments in the field of low 

head bulb turbines in tidal power applications. 

The 0D model results have been validated against independent 0D modelling by the University of 

Liverpool and by HR Wallingford for a number of typical cases. It is shown that these models are 

consistent and predict Annual Energy Production (AEP) figures that are less than 0.5% apart. All 

modelling is done for the year 2003.  

The in-house 0D modelling was then used to quantity variations in AEP due to tidal variations on a daily, 

monthly and yearly basis (AEP predictions were computed up to 2043) as well as due to storm surges 

and hydrodynamic, electrical and mechanical losses. It is shown that in the overall tidal cycle of 18.6 

years, the year 2003 represents an average year in terms of AEP and is suitable to be used as reference 

year to estimate long term average AEP figures. It is further shown that the variation due to storm 

surges is less than 3% (higher or lower) on a yearly basis. Two-dimensional (2D) modelling of the final 

lagoon layout was performed by the University of Liverpool and HR Wallingford. These 2D models have 

the ability to accurately simulate the dynamics of the flow into and out of the structures and provide a 

good understanding of the hydrodynamic effects involved.  

An assessment of the combined effect of electrical, mechanical and hydrodynamic losses was carried 

out based on specific data for turbine, transformer and (HV) cable losses. In terms of plant availability it 

is shown that a total allowance of 3% reduction on the AEP is sufficient to cover regular planned and 

unplanned maintenance and machine outages. With this assessment we use a conversion factor 

between gross and net overall AEP, the figure of 500GWh is the net AEP which will be exported to the 

grid and takes account of plant availability as well as all hydrodynamic and electrical losses and in the 

system. 
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