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Executive Summary 

Information is provided for consideration under Articles 4.7 and 4.8 of the Water Framework 

Directive (WFD) in respect of the proposed Tidal Lagoon at Swansea Bay, for which an 

application for Marine Licence was submitted in 2014. This is because, in respect of at least 

one objective under the WFD, the Project is not considered to require an assessment by 

Natural Resources Wales (NRW) as to whether and how it can secure compliance with the 

WFD. This is documented within the Addendum to the updated WFD Assessment Report (v2) 

provided to NRW in June 2017 (TLSB, 2017).  

 

This Report was initially prepared by Tidal Lagoon Swansea Bay plc (TLSB), dated 28th October 

2014, based on discussions with NRW Technical Experts (TE), to supplement the information 

already provided within the 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 Article 4.7, of the Swansea Bay Coastal water body (TLSB, 2014). The 7 October 

2014 report was accepted by the Examining Authority and the then Secretary of State for 

Energy and Climate Change (SoS). 

 

This Report has now been updated to assist NRW Permitting Service (PS) in the determination 

process for the Marine Licence, and is provided specifically to assist NRW(PS) in their 

responsibilities under Articles 4.7 to 4.8 of the WFD should they determine that they apply in 

relation to the Project. It does not constitute ‘further information’ under the Marine Works 

(Environment Impact Assessment) Regulations 2007 (as amended), as it is the responsibility 

of NRW(PS) to assess the compliance of the Project under Article 4.7 of the WFD as part of 

their decision-making process, and is provided without prejudice to any legal requirement to 

do so. 

 

NRW(PS) advised at a meeting on 31 October 2016 that no further information is required 

from TLSB in relation to Article 4.9 of the WFD. Article 4.9 requires that ‘Steps must be taken to 

ensure that the application of the new provisions, including the application of paragraphs 3, 4, 5, 6 

and 7, guarantees at least the same level of protection as the existing Community legislation.’ 

 

It is TLSB’s view that the Project does not conflict with the Article 4.7 and 4.8 criteria for 

Swansea Bay coastal water body. This judgement was also reached by the SoS when 

determining to make the Development Consent Order (DCO) for the Project, which has the 

effect of law. Regard to the DCO, and the Examining Authority Report and Secretary of State’s 

Decision Letter, must be had by NRW(PS) in determining the Marine Licence application. 

Significant weight must also be given to the DCO as legislation and the documents that 

support it as material considerations in NRW(PS)’s consideration of the application for a 

Marine Licence. 

 

The judgement made by the SoS was based upon the same legislation and information as is 

before NRW(PS) for the Marine Licence determination. No material change in circumstances 

has occurred meaning that the conclusions of the SoS should be re-examined. As such, there 

is no reason why a different decision should be made in relation to Swansea Bay coastal water 
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body. This updated report has been submitted to provide the latest economic information 

available to demonstrate that the Project meets the Article 4.7 criteria for Swansea Bay coastal 

water body. 

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. 

The fundamental principle of the Directive is to protect water resources and to promote 

sustainable water use. The WFD was put in place to: 

 Enhance the status, and prevent further deterioration of aquatic ecosystems and 

associated wetlands which depend on the aquatic ecosystems; 

 Promote the sustainable use of water; 

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

and 

 Ensure progressive reduction of groundwater pollution1. 

The WFD sets the objectives for all water bodies 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 

water bodies; and good ecological potential/good chemical status for artificial/heavily 

modified water bodies) by 2015; this is based on a series of parameters (quality elements) 

dependent on the type of water body 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 water bodies. Within Wales the competent 

authority, as of 2013, for delivering the Directive is NRW (as successor to the Environment 

Agency).  

The WFD has important implications for planning works that may affect relevant water bodies. 

It has the effect of controlling such development such that it does not cause deterioration in 

water body status (ideally, such development should improve the status of the affected water 

bodies).  

The WFD (via Articles 4.7 and 4.8) provides that, in the event of a project resulting in an adverse 

impact on a water body which could cause a deterioration in its WFD status, or could prevent 

actions which are required to raise the WFD status of the water body, 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 water body.  

The WFD does allow derogations from its requirements to prevent deterioration in status or 

to restore water bodies to Good Ecological (or Good Potential) status if the Development 

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

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
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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 water body 

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 water body cannot 

for reasons of technical feasibility or disproportionate cost be achieved by other means, which are a 

significantly better environmental option.’ 

 

Where a derogation is proposed under Article 4.7, Article 4.8 of the WFD requires that other 

water bodies are not adversely affected. This means that a similar consideration must be 

applied to these water bodies. 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.’ 

TLSB requested further clarification as to the Article 4.7 process within the WFD from NRW in 

2015. In principle, without prejudice advice was provided by NRW in April 2015 as follows: 

“Achievement of Water Framework Directive objectives in other bodies of water (Article 4(8))  

Where a scheme permanently excludes or compromises the achievement of Water Framework 

Directive objectives in other water bodies then it is not compliant with Article 4(8) and should not 

be authorised.  
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Article 4(7) is not limited to considering the impact of "new modifications" on the water body within 

which they are to be located, but requires, consideration of all water bodies impacted by such 

modifications. These modifications may for example consider fish migration, sediment transport 

impacted as a result of hydromorphological alterations.  

Pollutant inputs only allow the deterioration of water body status from high to good status if the 

conditions of Article 4(7) are met. However if the same pollutant could result in a water body 

downstream from the input to deteriorate to less than good status then the scheme would not be 

consistent with Article 4(8).  

The wording of Article 4(8) specifies that it covers impacts to water bodies within the same river 

basin district. However, if the scheme impacts on water bodies in other river basin districts these 

should also be assessed and the same principles applied.” 

At a meeting on the 31st October 2016 between NRW and TLSB, it was stated by NRW that 

they would provide confirmation that the previous advice above remained the position of NRW 

in respect of Article 4.8 water bodies. [TLSB has relied upon this assurance in providing the 

information contained in this Report.] 

Further interpretation of compliance with WFD key environmental objectives in the 

assessment of new developments and scheme proposals has been provided by the Court of 

Justice of the European Union (CJEU) in its judgement on the Bund case (July 2015)2. The 

clarifications were:  

 Deterioration in individual water body quality elements constitutes deterioration as 

defined by the WFD (not just overall water body status deterioration); 

 ‘Any deterioration’ in quality elements in the lowest class constitutes deterioration;  

 Certainty regarding the project’s compliance with the WFD is required at the planning 

consent stage; hence, where deterioration ‘may’ be caused, derogations under Article 

4.7 of the WFD are required at this stage. 

The updated WFD Assessment Report (v2) (TLSB, 2014) presented an assessment of 

compliance with the WFD in respect of a number of water bodies. From the numerous, 

detailed technical assessments undertaken within the updated WFD Assessment Report (v2) 

(TLSB, 2014), the Environmental Impact Assessment (EIA) reported within the Environmental 

Statement (ES) (TLSB, 2014a) and the Habitats Regulation Assessment (HRA) on the impact of 

the Project to the quality elements considered within the WFD, it was concluded that with the 

exception of the Swansea Bay coastal water body, the Project will not cause deterioration in 

the status of any other water body under the WFD, nor will it compromise the future 

achievement or maintenance of “Good” chemical or ecological status or “Good” ecological 

potential.  

In the case of Swansea Bay coastal water body it has been identified that there is a potential 

risk of deterioration of the benthic invertebrate quality element and hydromorphological 

                                                           
2 Judgment in Case C-461/13 Bund für Umwelt und Naturschutz Deutschland eV v Bundesrepublik Deutschland 
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conditions supporting the biological quality elements. The Project also had a potential effect 

on the mitigation measures proposed for the Heavily Modified Water Body (HMWB) and thus 

may affect the potential of the water body to achieve ‘good ecological potential’ by 2027. The 

effects of the Project on the Swansea Bay coastal water body therefore required further 

assessment under Article 4.7 of the WFD.  

The findings of the updated WFD Assessment Report (v2) (TLSB, 2014) are supported by the 

preparation of an Addendum to the WFD Assessment Report provided to NRW in June 2017 

(TLSB, 2017). The June 2017 Addendum considers the potential effects of the Project in 

relation to the updated version of the Western Wales River Basin Management Plan (RBMP) 

published by NRW in December 2015 (NRW, 2015) as part of their requirements for Cycle 2 of 

the River Basin Management Planning (RBMP) process. The June 2017 Addendum also further 

considered the potential effects of the Project on the fish quality element within river and 

transitional WFD waterbodies. As for the studies undertaken in 2014, the June 2017 

Addendum confirmed that Swansea Bay coastal water body was the only WFD water body 

which required further consideration under Article 4.7. 

Following award of the development consent for the Project in June 2015 when the DCO was 

made, the application process for a Marine Licence has continued. As part of this process, 

NRW have advised that they must also consider the Project under the WFD and this involves 

further review under Article 4.7. NRW have requested, in an email to TLSB dated 29 June 2016, 

that the information provided to support the Article 4.7 assessment in 2014 is reviewed and 

updated: 

“Regarding the information to support the 4(7) assessment for Swansea Bay Water body: No 

additional information is required however, we request that TLSB review the information previously 

submitted to support the assessment and confirm/clarify that the information remains correct or if 

more up to date information has become available. (for example are the previously provided 

estimates within the economic section (5.4.0.50 onwards) of “Water Framework Directive 

Information to Support Article 4.7 Derogation for Swansea Bay Coastal Water body”.  

Within the Environment Agency’s (2009) Western Wales RBMP within which, the Swansea Bay 

coastal water body is located, it is recognised that “It is often impossible to undertake such 

activities3 without causing deterioration of status to the water body. 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 water bodies 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 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 

                                                           
3 Including hydropower generation 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Updated Water Framework Directive Information to Support NRW Article 4.7 

Assessment 

TLSB_ML_Fish_June 2017_WFD2 viii 

 

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. 

Within the 2015 updated RBMP (NRW, 2015), in relation to physical modifications such as the 

tidal lagoon, NRW have stated the following aims by 2021: 

 “Where modifications to the water environment are essential to society, for example 

navigation, public water supply, coastal defence or flood management, we want to mitigate 

harmful impacts as far as possible.  

 “We want to provide more coastal habitat by managed realignment to compensate for the 

impact of coastal squeeze.  

 “We want to ensure future modifications do not cause deterioration.  

 “We want to increase the extent of buffer zones and river side corridors alongside inland 

waters in order to make them more resilient to other pressures, including climate change.” 

As far as is feasible throughout the design of the Project, TLSB have considered the aims of 

the WFD. Where necessary and appropriate, TLSB will implement technically feasible – i.e. 

practicable - mitigation without disproportionate cost to address any significant impacts that 

may result from a Project of this nature, in order to minimise the potential for deterioration 

of any quality elements.  

Summary of Article 4.7 assessment in respect of Swansea Bay coastal water body 

As noted above, as a result of the Project, 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 within the Swansea Bay coastal water body. The 

Project also had a potential effect on the mitigation measures proposed for the HMWB under 

Cycle 2 of the RBMP and thus may affect the potential of the water body to achieve ‘good 

ecological potential’ by 2027. The effects of the Project on the Swansea Bay coastal water body 

therefore required assessment under Article 4.7 of the WFD. TLSB has prepared information 

in relation to each of the Article 4.7 conditions set out 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” 

An assessment has been undertaken in line with UKTAG (2008) and Environment Agency 

(2016) to consider all practicable steps to mitigate the adverse impacts on the status of the 

Swansea Bay coastal water body: namely, the effects on benthic invertebrates, supporting 

hydromorphological conditions and the mitigation measures proposed for the water body 

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 through the DCO Requirements within the Construction Environmental Management 

Plan (CEMP) (DCO Requirement 5), the Operational Environmental Management Plan (OEMP) 

(DCO Requirement 5) and the Adaptive Environmental Management Plan (AEMP) (DCO 
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Requirement 6). Development of, and compliance with, these plans will be required under the 

provisions of the DCO and could also be secured through conditions of the Marine Licence. 

These documents are currently subject to review through the pre-application process with 

NRW(TE) and the local planning authorities. 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 water body and any implemented mitigation measures, 

will be undertaken as detailed within the AEMP. 

During the DCO examination process, NRW’s December 2014 representation (NRW, 2014) 

informed the SoS that ‘NRW considers that a reasonable case has been made that all practicable 

steps will be taken to mitigate the adverse impact on the status of the body of water’. TLSB agreed 

with this judgement. 

In making the DCO, the SoS agreed with TLSB and NRW that all practical steps had been taken 

and held that “Condition A” had been satisfied (DECC, 2015). 

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” 

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 updated WFD Assessment Report (v2) (TLSB, 2014) and recently revised Addendum 

(TLSB, 2017) 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 

water body, i.e. Good Potential. 

NRW notified the SoS during the DCO examination process that, should the DCO be granted, 

the modifications would be reported in the next publication of the Western Wales RBMP. The 

SoS correctly therefore concluded that “Condition B” has been or will be satisfied (DECC, 2015). 

TLSB note that there is no reference to the Project in the updated Western Wales RBMP (NRW, 

2015) documents currently available. TLSB await further guidance from NRW(PS) in relation to 

the process for inclusion of the Project within the RBMP process if a Marine Licence is granted.  

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” 
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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 Swansea 

Bay City Region4 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. 

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 Welsh5 targets on 

renewable energy, is in the public interest6. Also, in relation to the Development Consent 

Order application, NPS EN-17 and EN-38 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. 

The Project is also uniquely positioned to meet the ambition of the Welsh Government to 

ensure that communities benefit from energy infrastructure developments9. 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.  

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 

(TLSB, 2014a).  

At a broad level, each Local Authority provides a local articulation of UK Welsh national policy, 

as outlined above, and 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.  

                                                           
4 Swansea Bay City Region: A City Deal 2016- 2035 http:\www.swanseabaycityregion.com\en\index.htm 
5 Environment (Wales) Act, 2016, establishes a statutory 2050 emission target, interim emissions targets (2020, 

2030 and 2040) and carbon budgeting to support their delivery. 
6 In Wales, the Well-being of Future Generations (Wales) Act, 2015 aims to improve the social, economic and cultural 

well-being of Wales by placing a duty on public bodies to achieve seven statutory well-being goals. 
7 Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
8 Department of Energy and Climate Change (DECC) (July 2011), National Policy Statement for Renewable Energy 

Infrastructure (EN_3) 
9 Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012. 
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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 Directive10, 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 water body. This is further supported within the Addendum to the 

updated WFD Assessment Report (v2) submitted in June 2017 (TLSB, 2017). 

The environmental impact assessment process (reported within the ES, TLSB 2014a) 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.  

Therefore, given the urgent need for renewable energy generating capacity, the further 

benefits of the proposal in delivering public realm and facilities 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. 

In granting the DCO, the SoS held that the low carbon energy that the project would bring, 

would “provide a greater contribution to public interest than achieving GEP11 in Swansea Bay 

through the WFD” (DECC, June 2015). Furthermore, with regard to the Benefits Comparison 

Test, the SoS considered that the “evidence available demonstrates a greater contribution to 

Sustainable Development arising from the project than from achieving GEP in Swansea Bay”. 

This opinion was based on the positive magnitude of the economic case, on the positive social 

benefits, and on the positive contribution to renewable energy and associated environmental 

benefits. These benefits were held to “outweigh the foregone benefits to the environment and 

to society of protecting the water environment to achieve GEP. 

The SoS plainly found that this test has been met, and there has been no material change in 

circumstances (or any change at all so far as TLSB is aware) that would suggest that the 

overriding public interest and benefits to the environment flowing from the Project no-longer 

apply. This situation has not changed since the SoS made the DCO and thus there is no reason 

why the same conclusion cannot be reached. 

Recently, provision of tidal lagoon generating stations has been strongly recommended within 

the recently published independent Hendry Review entitled ‘The Role of Tidal Lagoons’ 

(Hendry, December 2016) ‘Tidal lagoons would help deliver security of supply; they would assist in 

delivering our decarbonisation commitments; and they would bring real and substantial 

opportunities for the UK supply chain.’ In addition, Taking Wales Forward 2016-2021 (Welsh 

Government, 2016), which sets out the Welsh Governments programme for the next five 

                                                           
10 EIA Directive (85/337/EEC) 
11 Good Ecological Potential 
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years, states support for the development of more renewable energy projects, including tidal 

lagoons.  

Condition d) “the beneficial objectives served by those modifications or alterations of the water body 

cannot for reasons of technical feasibility or disproportionate cost be achieved by other means, 

which are a significantly better environmental option.” 

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.  

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.  

Throughout the alternative option and design process, alternative locations and options have 

been considered in relation to the quality elements of the WFD and their technical feasibility 

and costs. This process has therefore ensured that no alternative design would provide a 

significantly better environmental option. This is further supported by a review of the location 

of the Project in 2016 as part of the independent Hendry Review in relation to alternative 

locations when considering criteria for development of a pilot project, environmental 

considerations and the potential effects on migratory fish within WFD transitional and river 

water bodies.  

TLSB consider that the evidence included within this report setting out 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 

water body cannot for reasons of technical feasibility or disproportionate cost, be achieved by 

other means which are a significantly better environmental option. 

During the DCO examination, NRW advised the SoS in its Advice Note (NRW, 2014)) that it did 

not have any evidence to demonstrate that there are no significantly better environmental 

alternatives that could achieve the same outcomes. There have been no changes to this 

position since the DCO decision. 

TLSB maintain that none of the sites that would have been appraised as part of an alternative 

sites study in 2014 would be likely to be a significantly better environmental option. The SoS 

agreed with this reasoning and this must be given significant weight in the determination of 

the application for a Marine Licence.  
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Conclusion 

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:  

 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.  

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 Swansea Bay 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 and this has been supported by the outcome of the Hendry Review (Hendry, 2016) 

and inclusion of tidal lagoons within the Welsh Governments’ programme for the next five 

years (Welsh Government, 2016).  

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 water body.  

This document has been updated and provided to NRW to support the Article 4.7 review as 

part of the Marine Licensing process for the Swansea Bay coastal water body.   
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 Purpose of this document 

 The TLSB Project 

1.1.1 Tidal Lagoon Swansea Bay, referred to as the Project, will be the world’s first 

purpose built tidal energy lagoon. The generating station will have an installed 

capacity of 320 megawatts (MW) and will enclose part of Swansea Bay, from the 

eastern side of the River Tawe to the eastern edge of the new Swansea University 

Bay-Campus. In total the seawall will form an approximately 9.5km-long, U-shape 

which will encompass approximately 11.5km2 of the seabed, foreshore and 

intertidal area of Swansea Bay.  

1.1.2 The Project has been promoted by Tidal Lagoon Swansea Bay plc (TLSB) who made 

an application to the Planning Inspectorate on 7 February 2014 for a Development 

Consent Order (DCO) for a tidal lagoon (the TLSB Project) in Swansea Bay, South 

Wales. Examination of the application closed on 10 December 2014 and 

development consent was granted by the Secretary of State (SoS) on 9 June 2015. 

 Information to support Articles 4.7 and 4.8 of the Water Framework 

Directive for Swansea Bay coastal water body 

1.2.1 The original version of this Report was prepared in 2014 following discussions with 

Natural Resources Wales (NRW) in relation to the information sought by NRW. It 

was prepared in order for them, as competent authority on behalf of the Welsh 

Government, to assess the Project in relation to Articles 4.7, 4.8 and 4.9 of the 

Water Framework Directive (WFD) with regard to the determination of an 

application for DCO and a Marine Licence. The SoS granted development consent 

and made a DCO authorising construction and operation of the Project on 9 June 

2015, and concluded that the derogation tests as set out in Article 4.7 of the WFD 

had been satisfied. The Report has been updated to provide further supporting 

information in relation to ongoing discussions in relation to determination of TLSB’s 

application for a Marine Licence, which forms a separate application in Wales. The 

conclusions of the SoS for the determination of the DCO must be given significant 

weight in the determination of the Marine Licence application and regard must be 

had to the DCO as a Statutory Instrument having the force of law, and consequently 

benefiting from a proper consideration of the WFD at the time it was made. 

1.2.2 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. 

 

 

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
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1.2.3 The fundamental principle of the Directive is to protect water resources and to 

promote sustainable water use. The WFD was put in place to: 

 Enhance the status, and prevent further deterioration of, aquatic 

ecosystems and associated wetlands which depend on the aquatic 

ecosystems; 

 Promote the sustainable use of water; 

 Reduce pollution of water, especially by ‘priority’ and ‘priority hazardous’ 

substances; and 

 Ensure progressive reduction of groundwater pollution12. 

1.2.4 The WFD sets the objectives for all water bodies in Europe classified under the 

WFD. Table 1.1 provides a summary of the WFD objectives. 

 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 water 

bodies 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) 

 

1.2.5 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 water bodies; and good ecological 

potential/good chemical status for artificial/heavily modified water bodies) by 2015; 

this is based on a series of parameters (quality elements) dependent on the type 

of water body 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 water bodies. 

Within Wales the competent authority, as of 2013, for delivering the Directive is 

NRW (preceded by the Environment Agency). In 2014, around 42% of water bodies 

in Wales were currently meeting ‘good’ ecological status13. 

                                                           
12 http://ec.europa.eu/environment/water/water-framework/  
13 http://researchbriefings.parliament.uk/ResearchBriefing/Summary/CBP-7246 
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1.2.6 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 Cycle 2 of the 

RBMP was published in December 2015 (NRW, 2015). TLSB has provided a 

compliance assessment review of the potential effects of the Project on Cycle 2 

water bodies in June 2017 (TLSB, 2017) based on information publically available 

and provided by NRW following specific request. 

1.2.7 The WFD has important implications for planning works that may affect relevant 

water bodies. It has the effect of controlling such development such that it does 

not cause deterioration in water body status, ideally, such development should 

improve the status of the affected water bodies.  

1.2.8 The WFD (Articles 4.7 and 4.8) provides that, in the event of a project resulting in 

an adverse impact on a water body which could cause a deterioration in its WFD 

status, or could prevent actions which are required to raise the WFD status of the 

water body, 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 water body.  

1.2.9 The WFD does allow derogations from its requirements to prevent deterioration in 

status or to restore water bodies to Good Ecological Status or Good Potential, 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 water body 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 
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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 water 

body cannot for reasons of technical feasibility or disproportionate cost be achieved 

by other means, which are a significantly better environmental option.’ 

1.2.10 Where a derogation is proposed under Article 4.7, Article 4.8 of the WFD requires 

that other water bodies are not adversely affected. This means that a similar 

consideration must be applied to these water bodies. Article 4.8 states: 

1.2.11  ‘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.’ 

1.2.12 Article 4.9 then requires that the application of Article 4.7 does not reduce the 

protection given by other Community legislation. 

1.2.13 ‘Steps must be taken to ensure that the application of the new provisions, including 

the application of paragraphs 3, 4, 5, 6 and 7, guarantees at least the same level of 

protection as the existing Community legislation.’ 

1.2.14 The Court of Justice of the European Union (CJEU) clarified the way in which 

compliance with the WFD’s key environmental objectives should be interpreted 

following the Bund ruling14, in the assessment of new developments and scheme 

proposals. The clarifications were:  

 ‘Deterioration in individual water body quality elements constitutes 

deterioration as defined by the WFD (not just overall water body status 

deterioration); 

 ‘Any deterioration’ in quality elements in the lowest class constitutes 

deterioration. 

 Certainty regarding the project’s compliance with the WFD is required at the 

planning consent stage; hence, where deterioration ‘may’ be caused, 

derogations under Article 4.7 of the WFD are required at this stage. 

1.2.15 TLSB requested further clarification as to the Article 4.8 process within the WFD 

from NRW(TE) in 2015 and in principle, without prejudice advice was provided by 

NRW(TE) in April 2015 as follows: 

“Achievement of Water Framework Directive objectives in other bodies of water (Article 

4(8))  

                                                           
14 Judgment in Case C-461/13 Bund für Umwelt und Naturschutz Deutschland eV v Bundesrepublik Deutschland 
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Where a scheme permanently excludes or compromises the achievement of Water 

Framework Directive objectives in other water bodies then it is not compliant with Article 

4(8) and should not be authorised.  

Article 4(7) is not limited to considering the impact of "new modifications" on the water 

body within which they are to be located, but requires, consideration of all water bodies 

impacted by such modifications. These modifications may for example consider fish 

migration, sediment transport impacted as a result of hydromorphological alterations.  

Pollutant inputs only allow the deterioration of water body status from high to good 

status if the conditions of Article 4(7) are met. However if the same pollutant could result 

in a water body downstream from the input to deteriorate to less than good status then 

the scheme would not be consistent with Article 4(8).  

The wording of Article 4(8) specifies that it covers impacts to water bodies within the 

same river basin district. However, if the scheme impacts on water bodies in other river 

basin districts these should also be assessed and the same principles applied.” 

1.2.16 At a meeting on the 31st October 2016 between NRW and TLSB, it was stated by 

NRW and confirmed in minutes released on the 19 December 2016 (Appendix 1), 

that they would provide confirmation that the above advice was their position on 

Article 4.8 water bodies. [TLSB has relied upon this assurance in providing the 

information contained in this Report.] 

1.2.17 NRW advised at the meeting on the 31 October 2016 and in minutes released on 

the 19 December 2016 (Appendix 1), that it is the decision maker’s responsibility 

to ensure compliance for Article 4.9. No further information is therefore required 

from TLSB in relation to Article 4.9 of the WFD.  

1.2.18 TLSB prepared a WFD Assessment Report, dated 28th October 2014 as part of the 

application for Development Consent (Document 8.5) in respect of the Project. The 

DCO was subsequently granted (9 June 2015) and the SoS agreed that conditions 

of 4.7, 4.8 and 4.9 had been satisfied. Within that report and the Environmental 

Statement (ES) that was also prepared (TLSB, 2014a), 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 as part of the DCO procedure on 6 

August 2014. The report was further revised following consultation with NRW and 

a revised version submitted on 7 October 2014 (TLSB, 2014).  

1.2.19 This updated WFD Assessment Report (v2) (TLSB, 2014) identified the WFD water 

bodies 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.  
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1.2.20 Following publication of the updated Western Wales RBMP in December 2015, 

TLSB carried out a review of the Project against the available classification data for 

Cycle 2 for the relevant WFD water bodies also further considered the effects of 

the Project on the fish quality element within river and transitional water bodies. 

The compliance assessment Addendum to the WFD assessment report (v2) has 

been submitted to NRW in June 2017 (TLSB, 2017) addressing previous 

correspondence, as appropriate, from NRW in July 2016 and confirms the water 

bodies that require further consideration under Articles 4.7 and 4.8 of the WFD, 

namely the Swansea Bay coastal water body. A summary is provided in Section 2 

of this report. 

1.2.21 This Report, is intended as a standalone document. It has been prepared by TLSB, 

based on ongoing discussions with NRW(PS); guidance within 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); and other relevant documents. 

It supplements the information already provided to NRW in 2014, to ensure that 

NRW(PS), 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 for the purposes of 

determining TLSB’s application for a Marine Licence.  

1.2.22 It is apparent based upon the data presented that the Project meets the criteria 

for derogation under Article 4.7 for Swansea Bay coastal water body. In granting 

the DCO in 2015, the SoS concluded that Article 4.7 had been satisfied with regards 

to derogation from the WFD. This decision was reached with regard to the 

assessment carried out by the SoS and the conclusions reached by the Examining 

Authority and NRW.  
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 Identification of water bodies requiring consideration under 

Article 4.7 

 WFD Compliance Assessment 

2.1.1 This Section outlines the outcome of the WFD compliance assessments 

undertaken in 2014 and - again - in 2017, that have been reported separately 

(TLSB, 2014 and TLSB, 2017), which resulted in the identification of water bodies 

that would require consideration under Article 4.7 of the WFD as a result of the 

Project.  

2.1.2 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.  

2.1.3 The construction of the Project will result in structures being placed within Swansea 

Bay coastal water body. The grid connection cable route lies (in part) under the 

Neath Estuary water body. The compliance assessment has been based upon the 

effect of the Project on the existing water bodies and not upon the water bodies 

that may exist after the creation of the Project. 

2.1.4 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 water body do 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…". Further guidance in relation to deterioration 

has been provided by the Bund ruling as identified previously.  

2.1.5 The ecological potential of the water body is identified by reference to its chemical, 

biological and hydromorphological components. If the effects are such that the 

potential status of the water body is unaffected, the WFD assessment need 

proceed no further. 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. 

2.1.6 An Addendum to the original WFD assessment report (v2) has been submitted to 

NRW(PS) in June 2017 (TLSB, 2017) based on Project information, classification and 

mitigation measures information provided by NRW to TLSB and publically available 

in relation to the 2nd cycle of the RBPM and publically available information. This 

assessment considered alterations to water bodies, the status of water bodies and 

also any relevant mitigation measures based on information publically available 

and specifically provided by NRW at the time of the study. The effects of the Project 

on the fish quality element within transitional and river water bodies was also 
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further evaluated based on the output of fish impact modelling undertaken for the 

Project as documented within reports provided to NRW(PS) in June 2017 (TLSB, 

2016, TLSB, 2016a, and TLSB, 2017a). 

2.1.7 The stages of the WFD compliance assessment identified the components of the 

Project and their likely effect on the status and achievement of future objectives 

for relevant WFD quality elements for surface waters and groundwaters. In 

addition, the Project has been considered in relation to mitigation measures for 

relevant heavily modified water bodies.  

2.1.8 Numerous, detailed technical assessments have been undertaken within the WFD 

Assessment Report (v2) (TLSB, 2014), the Addendum to the Updated WFD 

Assessment Report (v2) (TLSB, 2017) and additional fish impact assessments (TLSB, 

2016, TLSB, 2016a, and TLSB, 2017a). These are supported by the EIA (TLSB, 2014a) 

and the HRA (TLSB, 2014b and 2017b) on the impact of the Project to the quality 

elements considered within the WFD. From these studies, it can be concluded that 

with the exception of the Swansea Bay coastal water body, the Project will not 

cause deterioration in the status of any other potentially impacted water body 

within the Western Wales RBMP (NRW, 2015) or other river basin district, nor will it 

compromise the future achievement or maintenance of “Good” chemical or 

ecological status. These other water bodies are identified as water bodies that 

require consideration under the provisions of Article 4.8.  

2.1.9 In the case of Swansea Bay coastal water body 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 (see Table 

2.1). The Project also has a potential effect on the mitigation measures proposed 

for the HMWB and thus may affect the potential of the water body to achieve ‘good 

ecological potential’ by 2027 as detailed in Table 2.2 for Cycle 1 measures and for 

Cycle 2 measures in the following paragraphs. The Swansea Bay coastal water body 

therefore requires further assessment under Article 4.7 of the WFD. 

2.1.10 In summary, the provisions of Article 4.7 will be considered for Swansea Bay coastal 

water body in Section 3 of this report. All other water bodies listed in Section 4, 

should be considered under the provisions of Article 4.8, so far as applicable (see 

Section 4). 
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 Summary of Assessment of Potential Effects of the Project on the Current and Future Status of the Swansea Bay coastal water 

body (RBMP Cycle 1 and 2) 

WFD Water body Screened in Quality Elements Assessment Basis Effect on status or potential status 

Swansea Bay (Coastal, 

GB641008260000) 

Heavily modified water body 

 

Cycle 1: 

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 

 

Cycle 2:  

Overall status: moderate 

potential  

Overall status objective: good 

potential by 2027 

Specific status objective: good 

ecological potential by 2021; 

good chemical potential by 

2027  

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 water body, 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 water body 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 water body, 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 water body in relation 

to supporting hydromorphological quality elements, 

although the risk is uncertain. 
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WFD Water body Screened in Quality Elements Assessment Basis Effect on status or potential status 

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 Water body to 

realise the objective of ‘Good Ecological Potential’ by 

2027. 
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 Potential compatibility of the Project with Mitigation Measures proposed for Swansea Bay Coastal Water body within the RBMP in 

Cycle 1 

Under the WFD, development should not inhibit the implementation of any of the mitigation measures to enable a water body to achieve Good 

Potential under the WFD. A number of mitigation measures identified for Swansea Bay Coastal water body 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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2.1.11 Cycle 2 mitigation measures for Swansea Bay coastal water body are presented 

below, with consideration of whether they fit with the mitigation measures 

identified in the water body for Cycle 1 (as set out in Table 2.2, noting where the 

measure in question is not in place):  

 Realign flood defence (not in place) – considered to be assessed under 

'Removal of hard bank reinforcement or replacement with soft engineering 

solution' (potential incompatibility);  

 Enhance ecology (not in place) – considered to be assessed under Preserve 

and where possible enhance ecological value of marginal aquatic habitat, 

banks and riparian zone' (potential partial incompatibility); 

 Avoid the need to dredge (not in place) – considered to be assessed under 

'Avoid the need to dredge (e.g. minimise under-keel clearance; use fluid mud 

navigation; flow manipulation or training works)' (potential incompatibility); 

 Dredging disposal strategy (not in place) – considered to be assessed under 

'Prepare a dredging / disposal strategy (potentially compatible)';  

 Reduce impact of dredging (not in place) – considered to be assessed under 

'Reduce impact of dredging' (potential incompatibility);  

 Reduce sediment resuspension (not in place) – considered to be assessed 

under 'Reduce sediment re-suspension' (potential incompatibility);  

 Retime dredging or disposal (not in place) – considered to be assessed 

under 'Alter timing of dredging / disposal' (potential partial incompatibility);  

 Sediment management (not in place) – considered to be assessed under a 

variety of Cycle 1 mitigation measures; 'Reduce sediment re-suspension' 

(potential incompatibility); 'Alter timing of dredging / disposal' (potential 

partial incompatibility); 'Reduce impact of dredging' (potential 

incompatibility); 'Alter timing of dredging / disposal' (potential partial 

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);  

 Dredge disposal site selection (not in place) – considered to be assessed 

under 'Prepare a dredging / disposal strategy' (potentially compatible);  

 Manage disturbance (not in place) – considered to be assessed under a 

variety of Cycle 1 mitigation measures; Reduce sediment re-suspension 

(potential incompatibility); 'Alter timing of dredging / disposal' (potential 

partial incompatibility); 'Reduce impact of dredging' (potential 

incompatibility); 'Alter timing of dredging / disposal' (potential partial 

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);  

 Indirect mitigation (not in place) – this mitigation measure involves 

consideration of offsetting measures for impacts. These will be considered 

for the Project for impacts on sabellaria alveolata. The Project will not affect 
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the implementation of future offsetting within the water body for impacts on 

other WFD quality elements if required; and 

 Preserve or restore habitats (not in place) – considered to be assessed under 

'Preserve and, where possible, restore historic aquatic habitats' (potential 

partial incompatibility). 
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 Information to support Article 4.7 criteria assessment for 

Swansea Bay Coastal Water body  

 Introduction 

3.1.1 As set out in Section 2, 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 for the Swansea Bay coastal 

water body. The Project also has a potential effect on the Cycle 2 mitigation 

measures proposed for the Heavily Modified Water body (HMWB) and thus may 

affect the potential of the water body to achieve ‘good ecological potential’ by 2027. 

The Swansea Bay coastal water body therefore requires further assessment under 

Article 4.7 of the WFD as set out in Section 3.2. 

3.1.2 Other water bodies, potentially impacted by the Project, are considered under 

Article 4.8 of the WFD in Section 4 of this Report.  

 Information to support Article 4.7 criteria assessment for Swansea Bay 

coastal water body 

3.2.1 The Article 4.7 criteria have been reviewed for the Project in 2017, to ensure that 

full up to date information is provided to decision makers, namely NRW, for the 

Swansea Bay coastal water body within this Report. This Report is submitted 

without prejudice to whether there is a legal requirement to do so. It is important 

to note that the SoS, as the decision maker for the DCO, held that the Project 

fulfilled Article 4.7 and 4.8 of derogation from the WFD for Swansea Bay coastal 

water body in June 2015. This conclusion was based on the environmental 

information submitted by TLSB, the assessment made by the Examining Authority 

and the representations made by NRW (which all supported this conclusion). 

3.2.2 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. 

3.2.3 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 water body has been performed. This 

exercise has been carried out to examine the Article 4.7 conditions a) to d) as 

follows:  

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

body of water; 
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(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 water 

body cannot for reasons of technical feasibility or disproportionate cost be achieved by 

other means, which are a significantly better environmental option.’ 

 Condition a) 

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

water 

 

3.3.1 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”. 

3.3.2 This section examines the mitigation measures proposed within the Project for 

potential effects of the Project proposed for the Swansea Bay coastal water body. 

The review has considered the UKTAG Guidance: Guidance on the Classification of 

Ecological Potential for Heavily Modified Water bodies and Artificial Water bodies 

(2008) and the EC Guidance (2009). Although not directly relevant to the Article 4.7 

assessment, the development of a Water Framework Directive Strategy (DCO 

Requirement 42) and proposed monitoring to assess the success of the 

implementation of the mitigation is also discussed. 

3.3.3 During the DCO examination process, NRW’s representations informed the SoS 

that the Project took all practical steps to mitigate the adverse impacts on the 

status of the water body. TLSB agreed with this judgement. In making the DCO, the 

SoS agreed with TLSB and NRW that all practical steps had been made and held 

that “Condition A” had been satisfied (NRW, 2014). 

Mitigation for Swansea Bay coastal water body 

3.3.4 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 
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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. 

3.3.5 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, 2014a). 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: 

 UKTAG (2008) Guidance on the classification of Ecological Potential for 

Heavily Modified and Artificial Water Bodies. 

 Environment Agency (2016) Clearing the waters for all (replacing 

Environment Agency (2012) Clearing the Waters: Marine Dredging and the 

Water Framework Directive: Stages 1 – 4 under which the Project was 

previously (2014) considered). 

UKTAG Guidance (2008) 

3.3.6 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 water body. Table 3.1 in Appendix 2, 

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 water 

body. 

Clearing the Waters Guidance (2012 and 2016) 

3.3.7 In 2014, an assessment was undertaken in line with the Environment Agency 

Clearing the Waters Guidance (2012) which was the guidance at the time. This set 

out, in stages, the process by which projects in coastal or estuarine waters should 

be screened, scoped and assessed in order for the works to proceed in compliance 

with the WFD. This included consideration of mitigation measures for the Project 

within Swansea Bay coastal water body. The Project was assessed according to this 
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guidance and the outputs were provided to NRW in 2014 to support the Article 4.7 

assessment.  

3.3.8 In December 2016, revised guidance was released, namely, Clearing the Waters for 

All (Environment Agency, 2016). A clear criteria for progressing the Project from the 

screening to the assessment stage as set out within the Guidance, was the extent 

of the Swansea Bay coastal water body affected by the lagoon footprint, its location 

and the nature of the Project. The following topic areas were therefore considered 

to be relevant for the assessment of the Project, based on the relevant criteria:  

 Hydromorphology; 

 Biology – habitats; 

 Biology – fish; 

 Water quality; 

 WFD protected areas; and  

 Invasive non-native species. 

3.3.9 The Clearing the Waters for All guidance methodology considers the effects of the 

Project on WFD water bodies and any mitigation measures documented within the 

RBMP for relevant HMWB. Deterioration of a receptor is when the status of a WFD 

quality element reduces by one class. For example, biological quality elements from 

good to moderate status. If a quality element is already at the lowest status then 

any reduction in its condition counts as deterioration. TLSB consider that the WFD 

compliance assessment completed for the Project, as set out in Section 2 of this 

document and reported in detail separately15, fulfil the requirements of the 

Clearing the Waters for All assessment methodology and no further detailed 

assessment has therefore been carried out. The summary tables completed for 

the Clearing the Waters for All, provided in Appendix 2 demonstrate this. 

Mitigation measures within Swansea Bay coastal water body 

3.3.10 Table 3.1 (Appendix 2) sets out the mitigation measures considered for the Project 

for the benthic invertebrates and supporting hydromorphological conditions 

quality elements within Swansea Bay coastal water body.  

3.3.11 Dredging is recognised as a key element of Project construction and operation in 

relation to effects on benthic invertebrates and supporting hydromorphological 

conditions. All dredging (capital and maintenance) will be carried out under the 

conditions with a marine licence. The scheme for the disposal of dredged arisings 

(“Dredging Disposal Strategy”) (DCO Requirement 34 (1) will set out the procedures 

to be followed.  

3.3.12 As identified in the updated WFD Assessment Report (v2) (TLSB, 2014) para 3.6.1.8, 

the EIA and HRA process have examined the likely effects of dredging associated 

                                                           
15 Updated WFD assessment report (v2) (TLSB, 2014) and the Addendum to the Updated WFD Assessment Report 

(v2) (TLSB, 2017a) 
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with the Project. 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 water bodies within the WFD compliance 

assessment (TLSB, 2014). The WFD compliance 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 water body level. As such, the 

findings of the HRA and EIA processes have been further evaluated on this basis 

within the updated WFD Assessment Report (v2) (TLSB, 2014) Section 3.6.2.  

3.3.13 Following the evaluation within the updated WFD Assessment Report (v2) (TLSB, 

2014), Table 3.1 (Appendix 2) has also incorporated an assessment of the series of 

measures that could be applied to impacts identified as potentially having an effect 

on water body status or future achievement of objectives in relation to dredging. 

The mitigation has been divided into the three phases of the Project: design, 

construction and operation. (Note that mitigation measures for other quality 

elements for which a potential deterioration in status is not predicted within the 

Swansea Bay coastal water body are described in the updated WFD Assessment 

Report submitted on the 7th October 2014 and in detail within Chapter 23 of the 

ES). 

3.3.14 Table 3.2 in Appendix 2 considers how measures can be taken as part of the 

Project to minimise the effects on mitigation proposed for Swansea Bay coastal 

water body identified in the RBMP, Cycle 2. Fundamentally it is recognised that the 

introduction of further hard engineering within the Swansea Bay coastal water 

body is incompatible with the objectives of the mitigation measures. 

Notwithstanding this, measures will be put in place through the Habitats Creation 

Strategy (DCO Requirement 29) (TLSB, in prep.) and the Honeycomb Worm 

Translocation Strategy (DCO Requirement 30) (TLSB, in prep.) to enhance the 

biodiversity of the lagoon breakwater. 

3.3.15 It is considered that the measures taken forward (as identified in Table 3.1 in 

Appendix 2) are practicable and appropriate to the impact identified. The 

mitigation measures have also been discussed with statutory and non-statutory 

authorities and secured through the DCO. Mitigation measures will be secured as 

part of the DCO within the Construction Environmental Management Plan (CEMP), 

Operational Environmental Management Plan (OEMP), the Habitats Creation 

Strategy, the Honeycomb Worm Translocation Strategy, the Dredging Disposal 

Strategy and the Adaptive Environmental Management Plan (AEMP). 

3.3.16 It is noted, that there are potential effects for which mitigation is technically 

unfeasible or has not been tried before. Mitigation for loss of benthic habitats and 

species potentially affected by the Project (principally UK BAP habitats sands and 

gravels, hydroid rockpools, and Sabellaria spinulosa) and for hydromorphological 

changes is considered to be technically unfeasible. Although accepted as a novel 

approach, TLSB has been working with NRW, SEACAMS and Ocean Ecology Ltd. in 

relation to developing the Honeycomb Worm (Sabellaria alveolata) Translocation 

Strategy (DCO Requirement 30), which aims to maximise opportunities for 
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colonisation of the breakwater and footprint by the species and also to promote 

ecological biodiversity more generally. The success of this proposed approach and 

the biodiversity offsetting required under DCO Requirement 30 (namely rockpools 

and features similar to bioblocks), will be monitored within the AEMP. If successful, 

this method could be transferred to other projects where this species may be 

affected.  

3.3.17 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) (TLSB, 2014a) and in the updated WFD 

Assessment Report (v2) (TLSB, 2014). 

The Water Framework Directive Strategy 

3.3.18 Requirement 42 of the DCO for the Project requires the preparation of a 

monitoring and management strategy document, which TLSB refers to as a Water 

Framework Directive Strategy (WFDS), as follows: 

‘42.—(1) The authorised development must not commence until a monitoring and 

management strategy document has been submitted to and approved by Natural 

Resources Wales, the purpose of such strategy document being to ensure that the 

authorised development is carried out in compliance with the Water Framework 

Directive, including any necessary derogation from that Directive.’ 

3.3.19 TLSB are in discussions with NRW(TE) regarding the preparation of the WFDS. A key 

part of the development of the WFDS is the linkage with the monitoring proposals 

within the AEMP. The linkage will ensure that the provisions of Requirement 42 are 

met and adapted through the lifetime of the WFD. The following sets out the key 

principles around the AEMP relevant for ensuring compliance with the WFD. 

3.3.20 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 (TLSB ES Chapter 23.1): 

“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.” 
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3.3.21 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.  

3.3.22 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.  

3.3.23 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.”  

3.3.24 The AEMP will be continually revised through an agreed review process through 

the lifetime of the Project. The guidelines provide for consideration of a variety of 

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 water bodies. 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”. 
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3.3.25 The AEMP process which involves monitoring covering coastal, transitional and 

river water bodies (e.g. coastal processes, fish, water quality, marine ecology) will 

enable consideration of WFD quality elements as appropriate, within relevant 

water bodies through the various phases of the Project and where necessary, allow 

for any future mitigation required. Monitoring relevant to the Swansea Bay coastal 

water body benthic invertebrates and supporting hydromorphological conditions 

are contained within the AEMP. The procedures relevant for ensuring compliance 

with the WFD will be clearly set out within the WFDS and implemented through the 

AEMP. 

Summary 

3.3.26 The above assessment has been undertaken in line with UKTAG (2008) and 

Environment Agency (2016) guidance to consider all practicable steps to mitigate 

the adverse impacts on the status of the Swansea Bay coastal water body: namely, 

the effects on benthic invertebrates, supporting hydromorphological conditions 

and the mitigation measures proposed for the water body within the RBMP (Cycle 

1 and 2). 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, 

Honeycomb Worm Translocation Strategy, Habitats Creation Strategy, Dredging 

Disposal Strategy and AEMP. 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 water body and any implemented 

mitigation measures, will be undertaken as detailed within the WFDS and the 

AEMP. 

 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. 

 

3.4.1 Any use of Article 4.7, 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)) 

3.4.2 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). For Swansea Bay coastal water body and heavily 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Updated Water Framework Directive Information to Support NRW Article 4.7 

Assessment 

TLSB_ML_Fish_June 2017_WFD2 22 

 

modified water bodies, the objective is to achieve Good Ecological Potential by 

2027 and for other water bodies, the objective is to achieve Good Ecological 

Status/Potential by 2027. 

3.4.3 The RBMP mitigation measures for Swansea Bay Heavily Modified Water body 

proposed for Cycle 1 were not in place in 2014 (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). It is not clear if any mitigation measures for Cycle 1 were 

implemented prior to publishing new measures under Cycle 2. It is noted that NRW 

consider that the Project does not appear to be wholly compatible with the 

following possible Cycle 1 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; 

 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; and 

 Removal of hard bank reinforcement or replacement with soft engineering 

solutions.  

3.4.4 The Project is considered to be compatible and contributes towards the 

achievement of the measures to remove obsolete structures i.e. removal of 

sections of the existing ABP concrete seawall.  

3.4.5 Review of Cycle 2 mitigation measures proposed for Swansea Bay coastal water 

body as set out in Section 2 identifies that there is potential incompatability with a 

number of the revised mitigation measures (whether in place or not): 

 Realign flood defence (not in place) – (potential incompatibility);  

 Enhance ecology (not in place) – (potential partial incompatibility);  

 Avoid the need to dredge (not in place) – (potential incompatibility);  

 Reduce impact of dredging (not in place) – (potential incompatibility);  

 Reduce sediment resuspension (not in place) – (potential incompatibility);  

 Retime dredging or disposal (not in place) – (potential partial incompatibility); 

 Sediment management (not in place) – (considered to range from potentially 

compatible, through partial incompatibility to potential compatibility);  

 Manage disturbance (not in place) – (considered to range from potentially 

compatible, through partial incompatibility to potential compatibility);  

 Indirect mitigation (not in place) – The Project will not affect the 

implementation of future offsetting within the water body for impacts on 

other WFD quality elements; and  

 Preserve or restore habitats (not in place) – (potential partial incompatibility). 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Updated Water Framework Directive Information to Support NRW Article 4.7 

Assessment 

TLSB_ML_Fish_June 2017_WFD2 23 

 

3.4.6 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. 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). Mitigation measures have been revised 

in the 2015 RBMP as set out in Section 2, and a number remain ‘not in place’.  

3.4.7 The information set out in this detailed report on WFD compliance can inform the 

process of ongoing review of mitigation measures. It is clear that the RBMP 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.  

3.4.8 NRW notified the SoS during the DCO examination process that, should the DCO 

be granted, the modifications would be reported in the next publication of the 

Western Wales RBMP. The SoS correctly therefore concluded that “Condition B” 

has been (or should be) satisfied. 

3.4.9 Cycle 2 of the Western Wales RBMP was published in December 2015. Within the 

main documents, TLSB note that the Project has not been referred to and as such, 

NRW would need to consider further on how the scheme will be/is being 

incorporated within the river basin management planning process within the 

current plan period (2015 – 2021), if a Marine Licence is granted. TLSB await further 

information from NRW on this process.  
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 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. 

 

3.5.1 The environmental objectives of the WFD are set out in Article 4, paragraph 1 as 

reproduced below where relevant to the Project: 

“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 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Updated Water Framework Directive Information to Support NRW Article 4.7 

Assessment 

TLSB_ML_Fish_June 2017_WFD2 25 

 

the Community legislation under which the individual protected areas have been 

established.” 

3.5.2 As identified in Section 1 of this 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 

iv. Ensure progressive reduction of groundwater pollution16. 

3.5.3 Of relevance to the Project, the Swansea Bay coastal water body is point i), with 

point ii) above 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. TLSB is also working closely with Associated British Ports 

to manage on-land contamination within the Port which will also reduce the 

potential for land based sources affecting the quality of the Swansea Bay coastal 

water body and also neighbouring transitional and river water bodies (points iii and 

iv). 

3.5.4 In granting the DCO, the SoS held that the provision of low-carbon energy that the 

project would bring, would “provide a greater contribution to public interest than 

achieving GEP in Swansea Bay through the WFD” (DECC.WFD Assessment, June 2015). 

Furthermore, with regard to the Benefits Comparison Test, the SoS considered that 

the “evidence available demonstrates a greater contribution to Sustainable 

Development arising from the project than from achieving GEP in Swansea Bay”. This 

opinion was based on the positive magnitude of the economic case, on the positive 

social benefits, and on the positive contribution from renewable energy and 

associated environmental benefits. These benefits were held to “outweigh the 

foregone benefits to the environment and to society of protecting the water environment 

to achieve GEP.” 

3.5.5 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 

                                                           
16 http://ec.europa.eu/environment/water/water-framework/  
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Strategy (CIS) for the Water Framework Directive (200/60/EC) – Guidance Note on 

Exemptions to the Environmental Objectives17 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.” 

3.5.6 TLSB considers that the Project falls within all three categories. In relation to the 

first category, 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 utilising 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. Tidal lagoons, were 

identified within the Welsh Governments (2016) Taking Wales Forward 2016 – 2021 

document as a form of renewable energy project that would be supported. 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. 

3.5.7 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 IROPI18, so long as they are supported by 

evidence: 

 Projects or plans where there is a demonstrable public or environmental 

need;….”  

3.5.8 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. 

                                                           
17 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). 
18 Imperative Reasons of Overriding Public Interest 
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3.5.9 The following section has been set out to examine the Project in relation to: 

 The policy context; 

 Sustainable development: social, economic and environmental; and  

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

Policy Context  

European Union 

3.5.10 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 203019.  

3.5.11 The EU Directive on the Promotion of the Use of Energy from Renewable Sources20 

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. On 30 November 

2016 (corrected on the 23 February 2017), the Commission published a proposal 

for a revised Renewable Energy Directive21 to make the EU a global leader in 

renewable energy and ensure that the target of at least 27% renewables in the final 

energy consumption in the EU by 2030 is met. 

3.5.12 The UK also faces a gap in energy production as a result of the Large Combustion 

Plan Directive22, 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 

3.5.13 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. To ensure progress 

against this target, carbon budgets were introduced. To meet the current Fourth 

Carbon Budget (2023-27) will require that emissions be reduced by 50% on 1990 

levels in 2025. A Fifth Carbon Budget is yet to be agreed, though Government has 

been provided advice by the Climate Change Commission (prior to COP21), which 

                                                           
19 http://ec.europa.eu/clima/policies/ets/index_en.htm  
20 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). 
21 https://ec.europa.eu/energy/en/topics/renewable-energy/renewable-energy-directive 
22 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). 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52016PC0767R%2801%29
http://ec.europa.eu/clima/policies/ets/index_en.htm
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is likely to need to be revised in light of more recent commitments for more 

stringent targets agreed at COP21 (the Paris Agreement). 

3.5.14 The 2007 Energy White Paper23 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 energy. The paper supports the provision of renewable energy through 

its recognition that they provide crucial contribution to meeting these challenges.  

3.5.15 The UK Renewable Energy Strategy (RES)24 was published in July 2009 in 

conjunction with the UK Low Carbon Transition Plan (2009)25. 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. 

3.5.16 An increase in the proportion of energy generation from renewable sources is an 

essential means by which targets may be achieved26; the UK currently achieves just 

4.1% of energy generation from renewable sources27.  

Wales 

3.5.17 In Wales, the current administration’s Programme for Government Taking Wales 

Forward (2016-2021) (Welsh Government, 2016) set out the ambition to ‘Make 

progress towards our goal of reducing our greenhouse emissions by at least 80% 

by 2050 and continue our work to protect and enhance biodiversity and local 

ecosystems.’ It also commits to ‘Support the development of more renewable 

energy projects, including tidal lagoons and community energy schemes.’ 

3.5.18 Associated legislative developments that include the Environment (Wales) Act, 

2016 and the Wellbeing of Future Generations (Wales) Act, 2015, collectively 

provide a pathway for Wales to deliver such an ambition.  

3.5.19 The Climate Change Strategy for Wales28 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”. The Environment (Wales) Act provides Welsh Ministers 

with powers to put in place statutory emission reduction targets, including a 

reduction in carbon emissions by at least 80 percent by 2050, and associated 

carbon budgeting to support this. Climate change is identified as one of the five 

Direct Drivers of Change to natural resources and ecosystems. The SoNaRR report 

                                                           
23 HM Government (2007), Meeting the Energy Challenge: A White Paper on Energy. 
24 HM Government (July 2009), UK Renewable Energy Strategy. 
25 HM Government (July 2009), The UK Low Carbon Transition Plan: National Strategy for Climate Change and 

Energy. 
26 Department of Energy and Climate Change (DECC) (2009) Offshore Energy Strategic Environmental Assessment. 
27 Department of Energy and Climate Change (DECC) (2013) UK Renewable Energy Roadmap update 2013. 
28 Welsh Assembly Government (2010), Climate Change Strategy for Wales, October 2010. 
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(NRW, 2016) identifies opportunities to reduce emissions, including through 

making use of Wales’ ‘flow resources’ (wind, tides and sea currents).  

3.5.20 One Wales: One Planet – The Sustainable Development Scheme29 recognises the 

economic benefits and job creation opportunities of the energy sector in Wales. A 

low carbon, green economy through the sustainable management of natural 

resources, is now fully embedded across the seven statutory well-being goals of 

the Well-being of Future Generations (Wales) Act, 2016. The Act put in place a 

‘sustainable development principle’ requiring public bodies to work to improving 

the economic, social, environment and cultural well-being of Wales. 

3.5.21 Wales is seeking to achieve a renewable electricity production target of 7TWh per 

annum by 2020. The Welsh Government Energy Policy Statement30 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. 

3.5.22 The Welsh Government is strongly committed to unlocking marine energy31. The 

recent inquiry into the potential for the maritime economy in Wales, undertaken 

by the National Assembly for Wales Enterprise and Business Committee32, 

highlighted the real potential in Wales for new and emerging sectors like marine 

renewable energy, noting TLSB as an example. Furthermore, the Marine Energy 

Task and Finish Group, appointed in summer 2015 by Welsh Government, is 

expected to produce a marine energy plan for Wales, as one of its outputs. 

Membership of the group includes representation from TLSB. 

3.5.23 “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” 33. 

3.5.24 Renewable energy sources have contributed to growth in the energy sector in the 

last 10 years and offer significant potential for further growth, with 1,200km 

coastline offers an opportunity to capture tidal and wave energy resources, as 

highlighted in a recent report to Welsh Government (Eftec, 2014). 

3.5.25 The ‘Prosperous Wales’ goal of the Wellbeing of Future Generations Act highlights 

the importance of the low carbon economy, which is identified as outperforming 

the economy as a whole in the UK, but that Wales is currently behind UK figures 

for employment in all low carbon energy sectors (NRW, 2016). 

                                                           
29Welsh Assembly Government (2009) One Wales: One Planet, The Sustainable Development Scheme of the Welsh 

Assembly Government, May 2009. 
30 Welsh Government (2010), Energy Policy Statement, A Low Carbon Revolution. 
31Ministerial Policy Statement on Marine Energy – July 2009. 
32 National Assembly for Wales Enterprise and Business Committee (2016) The Potential of the Maritime Economy 

in Wales. February 2016. 
33 Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012.  
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3.5.26 The ambition in Wales is that communities should benefit from energy 

infrastructure developments34. The Green Growth Wales prospectus35 considers 

aspects such as maximising opportunities for infrastructure investment in Wales. 

Tidal lagoons are an opportunity for Welsh and UK institutions, public bodies and 

the general public to invest in and take long term ownership of natural power 

assets. Local investment / ownership is key to maximising the benefit of a project. 

3.5.27 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 

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 should, inter alia36:  

 “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.” 

3.5.28 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”37. 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 

3.5.29 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)38. This policy states that there is an urgent need 

for new (and particularly low carbon) energy infrastructure, in order to secure 

                                                           
34 Page 6: Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012.  
35 Welsh Government (2016) Green Growth Wales: Investing in the Future.  
36 PPW Edition 6 (February 2014), paragraph 4.4.3. 
37 PPW Edition 6 (February 2014), paragraph 4.5.2. 
38 Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
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energy supplies that enable the UK to meet its 2050 emissions targets (EN-1 

paragraph 3.3.15).  

3.5.30 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). 

3.5.31 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 

3.5.32 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.  

3.5.33 The marine planning system for the UK has already begun. All four UK 

administrations adopted the Marine Policy Statement (MPS) in March 201139. In 

adopting this document, Welsh Ministers are statutorily obliged to produce marine 

plans. The UK MPS supports the delivery of the UK High Level Marine Objectives, 

that includes achieving a sustainable marine economy, and the shared 

Government vision for ‘clean, healthy, safe, productive and biologically diverse 

oceans and seas’40.  

3.5.34 The Marine Management Organisation (MMO) have been delegated by Defra, the 

function of marine planning for English waters. The MMO has taken a sequential 

approach to preparing plans for 11 English marine plan areas on a rolling 

programme, with the first plans for the East Inshore and Offshore approved by the 

Secretary of State in April 2014. Planning for the South West Inshore area 

commenced April 2016, with plans estimated to be finalised 2019/202041. The 

European Directive on Marine Spatial Planning places a requirement on those 

                                                           
39 HM Government (March 2011), UK Marine Policy Statement. 
40 HM Government, Northern Ireland Executive, Scottish Government and Welsh Assembly Government (2009) Our 

seas- a shared resource, high level marine objectives. 

41 Marine Management Organisation (2016) South West Inshore and Offshore Marine Plan Areas Consultation 

Draft Statement of Public Participation. April 2016. 
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Member States with marine waters to establish marine spatial plans as soon as 

possible and by 31st March 2021 at the latest42. 

3.5.35 Welsh Ministers are the marine planning authority for the Welsh inshore region (0-

12 nautical miles) and the Welsh offshore region (12 nautical miles to the median 

line). Welsh Government consulted on an approach to marine planning in February 

2011. A public consultation by the Welsh Government on a Welsh National Marine 

Plan is planned for 2017. Plans for the offshore are to be agreed by the Secretary 

of State, whilst plans for the inshore, if they cover reserved matters, also need to 

be agreed by the Secretary of State. 

3.5.36 The UK Marine Policy Statement (MPS) 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 distribution43; “a 

significant part of the renewable energy required to meet [the UK’s] targets and 

objectives will come from marine sources”44. This is reinforced by both the EU 

Marine Spatial Planning Directive and the European Commission’s Integrated 

Maritime Policy45. 

3.5.37 The UK MPS sets out a number of principles that relate to decision making and 

which should therefore be taken into account by a licensing authority. This includes 

takes into account all of the relevant UK Administrations’ policy objectives 

affecting the marine area, other relevant projects, programmes, plans, national 

policies and guidance, using a risk-based approach that allows for uncertainty. The 

potential impacts of climate change mitigation and adaptation in individual 

applications should also be taken into account and all decisions should be made 

in a manner that is proportionate to the potential impacts of the proposal. 

3.5.38 The UK MPS sets out (in Section 3.3.4) what issues should be considered by 

decision makers when examining and determining applications for energy 

infrastructure and marine plan authorities are developing Marine Plans46; stating 

the national level of need for energy infrastructure, as set out in the Overarching 

National Policy Statement for Energy(EN-1)47; 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, 

                                                           
42 European Commission (2014) Directive 2014/89/EU of the European Parliament and of the Council of 23 July 

2014 establishing a framework for maritime spatial planning. 
43 Paragraph 3.3.1: HM Government (March 2011), UK Marine Policy Statement. 
44 Paragraph 3.3.3: HM Government (March 2011), UK Marine Policy Statement. 

45 Paragraph 22, Article 8(2): European Commission (2014) Directive 2014/89/EU of the European Parliament and 

of the Council of 23 July 2014 establishing a framework for maritime spatial planning. 

Page 8: European Commission (2007) Communication From The Commission To The European Parliament, The 

Council, The European Economic And Social Committee And The Committee Of The Regions - An Integrated 

Maritime Policy for the European Union. COM (2007) 575. 
46 Paragraph 3.3.4: HM Government (March 2011), UK Marine Policy Statement. 
47 Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
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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. 

The Role of Tidal Lagoons: Final Report (Hendry, 2016) 

3.5.39 In early 2016, Charles Hendry was appointed by Government to carry out a review 

entitled ‘The Role of Tidal Lagoons’. The aim of the Review aims was to assess the 

strategic case for tidal lagoons and whether they could represent value for money 

for the consumer. The Review included: 

a)  ‘an assessment of whether, and in what circumstances, tidal lagoons could play 

a cost effective role as part of the UK energy mix; 

b)  the potential scale of opportunity in the UK and internationally, including supply 

chain opportunities; 

c)  consideration of a range of possible structures for financing tidal lagoons; 

d)  consideration of different sizes of projects as the first of a kind; and 

e)  whether a competitive framework could be put in place for the delivery of tidal 

lagoon projects.’ 

3.5.40 The Review took place in consultation with the relevant Government departments, 

in particular DECC and HM Treasury, but also with devolved administrations, 

including the Welsh Government, Welsh Assembly and NRW. 

3.5.41 The final report (The Hendry Review, December 2016) noted that all forms of 

energy generation need to be considered in relation to how they help the UK meet 

its energy objectives. The energy trilemma was summarised as being ‘security of 

supply, low-carbon in the most affordable ways, with a new added emphasis on 

wider UK economic, industrial and employment impacts’. The report concludes 

that ‘tidal lagoons would help deliver security of supply; they would assist in delivering 

our decarbonisation commitments; and they would bring real and substantial 

opportunities for the UK supply chain.’ 

3.5.42 In terms of security of supply, the report concluded that that ‘power from tidal 

lagoons could make a strong contribution to UK energy security, as an indigenous 

and completely predictable form of supply’. The report notes that lagoons 

potentially represent low-carbon generation, and the possibility of extending the 

life beyond 120 years would have further decarbonisation benefits as well as 

providing low cost electricity considering the largest proportion of the carbon 

emissions arise from the initial construction of the seawall. The Review identifies 

significant economic opportunities associated with tidal lagoons and these are 

discussed further below. 

River Basin Management Planning 

3.5.43 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 
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through the River Basin Management Plan (RBMP) process. For the Project, the 

relevant RBMP is the Western Wales RBMP. The first Western Wales RBMP48 was 

published by Environment Agency Wales in 2009 and was updated in December 

2015 by NRW. 

3.5.44 The RBMPs are the key source of information on the water environment and they 

set objectives for every water body 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.49 

3.5.45 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, River 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 water bodies are in line with WFD objectives.50 

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

3.5.47 The Western Wales RBMP51 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. 

3.5.48 The RBMP goes on to state that “it is often impossible to undertake such activities 

without causing deterioration of status to the water body. 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.52”  

                                                           
48 Environment Agency (2009) River Basin Management Plan, Western Wales River Basin District, main document, 

December 2009.  
49 Natural Resources Wales and Welsh Local Government Association (no date) Local Authority services and the 

water environment; advice note on the Water Framework Directive.  
50 Natural Resources Wales and Welsh Local Government Association (no date) Local Authority services and the 

water environment; advice note on the Water Framework Directive. 
51 Page 29: Environment Agency (2009) River Basin Management Plan, Western Wales River Basin District, main 

document, December 2009.  
52 Page 29: Environment Agency (2009) River Basin Management Plan, Western Wales River Basin District, main 

document, December 2009.  
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Sustainable Development: Social, Economic and Environmental 

3.5.49 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)53. 

3.5.50 The Project has been assessed to be carbon neutral in approximately 4 years 

(these four years equating to around 3% of its operational lifetime) (TLSB ES 

Chapter 5: Planning and Policy Context). As the detailed design of the Project 

progresses, further work is undertaken to re-evaluate the carbon footprint of the 

Project based on continuously emerging design information. However, NRW(PS) 

possesses sufficient information to allow it to reach conclusions on this point now. 

3.5.51 Other ‘sustainable’ elements of the Project include the following. 

3.5.52 Sustainable Design: 

 The seawall is designed to withstand 50 years of the effects of incremental 

sea level rise, with scope to adapt further after this time;  

 The preservation and enhancement of habitats in close proximity to the 

Project;  

 The reuse of brownfield land and enhancement of water quality in the Bay;  

 The provision of public realm that promotes an active lifestyle;  

 The extension of the existing long sea outfall which is expected to improve 

bathing water quality; 

 The promotion of sustainable transport modes in walking and cycling; and 

 All buildings integral to the Project are designed to Sustainable Building 

(BREEAM) standard – very good or excellent.  

3.5.53 Sustainable Construction: 

 Selection, sourcing and handling of materials;  

 The use of sea transport; and 

 Considerate contractor schemes. 

3.5.54 Social sustainability:  

 Recreational space, sport, art, culture, visitor facilities; and 

 Long term commitment to educational facilities and outreach. 

3.5.55 Economic sustainability:  

 Job creation;  

                                                           
53 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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 Supply chain development;  

 Enhancement of local tourism; and 

 The establishment of a tidal lagoon industry.  

3.5.56 Environmental sustainability:  

 The generation of renewable energy; 

 Habitat creation and biodiversity measures; and 

 Monitoring and management of surrounding ecologies.  

3.5.57 Consultation significantly shaped the Project for which the DCO and Marine 

Licence were sought, influencing key design decisions, environmental impact 

assessment and mitigation measures. The approach was to ensure the early 

involvement of local communities, local authorities and statutory consultees and 

to ensure all parties were able to influence how the Project was developed and 

integrated in the community54. Tidal Lagoon Power (TLP), which is a company 

closely associated with TLSB (although not part of the same group), has prepared 

a report to give an insight into the level of support received from both regional and 

national stakeholders for a series of tidal lagoons in Wales and the UK (TLP, 2016a) 

as a result of the consultation and engagement carried out for the Project.  

Social  

3.5.58 The provision of energy is vital to social well-being55. 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 

others56. 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. Delivering against the Well-being of Future Generations (Wales) 

Act (2015) and the associated seven statutory goals, is embedded within the 

integrated approach to tidal lagoons in Wales that can contribute to regeneration 

for more attractive, viable and well-connected communities. 

3.5.59 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. The Project offers opportunities to contribute to the Cohesive 

Communities and Healthier Wales Wellbeing goals, in addition to the Prosperous 

Wales and Globally Responsible Wales goals. 

3.5.60 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 

                                                           
54 TLSB Consultation report: 

https://infrastructure.planninginspectorate.gov.uk/projects/wales/tidal-lagoon-swansea-

bay/?ipcsection=docs&stage=app 
55 Paragraph 2.1.2: Department of Energy and Climate Change (July 2011), Overarching National Policy Statement 

for Energy (EN-1). 
56 Page 7: Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012. 
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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.  

3.5.61 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. 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. 

3.5.62 This has already been demonstrated in the TLSB Education and Outreach 

Programme which aimed to contribute to improving wellbeing, opportunities, 

knowledge and skills Swansea and Neath Port Talbot as well as inspiring people of 

all ages to engage with an innovative new tidal lagoon industry. Between 2012 and 

2017, TLSB has engaged directly with over 70 schools, providing resources, 

workshops and lessons within the subjects of Geography, Sciences and through 

the Welsh Baccalaureate. The TLSB Welsh Baccalaureate resource is now being 

used by every Secondary school in Neath Port Talbot along with a number of 

schools and colleges across the Swansea Bay region and elsewhere in Wales. The 

Education and Outreach Programme is to be scaled up over the coming years to 

engage with additional schools and to further develop ongoing and new 

educational programmes. 

Economic  

3.5.63 Energy production is vital to economic prosperity57. 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 plants58.  

3.5.64 Technical Advice Note 23: Economic Development reinforces that Planning Policy 

Wales advises that the planning system should particularly support the low-carbon 

economy59. 

3.5.65 Since the original release of this document in 2014, further work has taken place 

by TLP to understand the socio-economic benefits that are expected as a result of 

the Project and also the resulting UK tidal lagoon industry. UK tidal lagoon industry 

                                                           
57 Paragraph 2.1.2: Department of Energy and Climate Change (July 2011), Overarching National Policy Statement 

for Energy (EN-1). 
58 Paragraph 3.3.11: Department of Energy and Climate Change (July 2011), Overarching National Policy Statement 

for Energy (EN-1). 
59 Paragraph 2.1.13: Welsh Government (2014) Technical Advice Note 23: Economic Development. 
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activity will be in regions that most need it. The two principal deployment zones 

identified by TLP suitable for tidal lagoons, are in south Wales and the south west 

of England (Severn Estuary resource), and North Wales and the north west of 

England (Liverpool Bay and Irish Sea resource). New manufacturing and assembly 

facilities at these two large hubs will be served by a UK-wide supply chain. Original 

equipment manufacturing will be spread throughout the UK with particularly 

important parts coming from regional centres of excellence in historic 

manufacturing heartlands, including south Yorkshire, west Wales, south Wales, the 

West Midlands, western Scotland and Tyneside/Teesside. This will support the 

Northern Powerhouse proposals60.  

3.5.66 The HM Government green paper ‘Building our Industrial Strategy’ identified that 

Wales has the lowest productivity (GVA per head) in the UK (HM Government, 

2017). More than £20bn of private capital could be invested into tidal lagoon 

infrastructure in Wales over the coming years. Four tidal lagoons in Wales61 would 

support a peak of 33,500 direct construction and manufacturing jobs, and over 

3,000 long-term jobs in operation. This results in a productivity contribution of 

£4.3bn Gross Value Added (GVA) during construction and over £1.3bn GVA per 

annum during operation. The TLSB Project and each of the full-scale tidal lagoons 

in Wales will have a target of at least 50% Welsh content to maximise the local 

industrial opportunity and to support local jobs. The lagoon will also have a 65% 

UK content target. A focus on maximising local economic benefits and employment 

will be a significant opportunity for a turn-around of the often cited economic 

decline of UK coastal communities. The UK wide benefits of tidal lagoons are 

recognised in the Hendry Review (Hendry, 2016) which concluded that tidal 

lagoons can deliver on cost and on economic benefits.  

3.5.67 Central to realising local productivity benefits and scaling up industry capability will 

be developing the skills through outreach, education, research and training 

initiatives to meet current and future industry skills. In collaboration with further 

education institutions, regional learning and skills partnerships, training boards 

and Welsh Government, there has been substantial effort to understand the 

construction, manufacturing and assembly workforce demand, skills level, training 

requirements and skills gaps to meet the demands of the Project and subsequent 

full-scale lagoons. This is embodied in the TLSB ‘Skills and Employment Plan’ (TLSB, 

2017c) which has been provided for approval to the local authorities and this 

document meets DCO Requirement 41 (2) which states that: 

“The plan must include proposals for promoting such opportunities for local residents 

and the approved employment and skills plan must be implemented and maintained 

during the construction of the authorised development, and operation of the authorised 

development.” 

                                                           
60 http://northernpowerhouse.gov.uk/ 
61 See figure 8, Ours to Own: From First Mover to Mass Manufacture, Tidal Lagoon Power, October 2016.  
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3.5.68 Key components of the TLSB Skills and Employment Plan comprise: 

 Employment creation and skills development – including collaboration with 

the Independent Tidal Lagoon Industry Advisory Group’s Skills and Training 

Sub Group; a procedure for work shadowing and internships; and 

commitments by TLSB and their contractors to employment and skills 

development; 

 Engagement – an established and ongoing process of engagement with 

industry and industry groups to develop an appropriate supply chain 

industry and also engagement with educational establishments through the 

Education Programme; 

 Procurement – the development of the TLSB procurement policy and agreed 

commitments from TLSB and their contractors as part of this procurement 

policy in terms of employment and skills development. 

3.5.69 The Plan reflects the commitments made in Schedule 4 (Local Employment and 

Materials) of the Section 106 Agreement (S106) made with the City and Council of 

Swansea and Neath Port Talbot County Borough Council, and Associated British 

Ports which was signed on 8 December 2014. It demonstrates that TLSB is fully 

committed to maximising local employment and skills development opportunities. 

The Plan incorporates a monitoring and reporting approach that will be managed 

in consultation with the local authorities to measure the success of the Plan and 

agree on ways it can be reasonably adapted as the Project progresses.  

3.5.70 The Centre for Economics and Business Research (CEBR) looked at the economic 

case for a UK based tidal lagoon industry; considering the foreseen impacts of the 

Project as well as future tidal lagoons proposed by TLP. Findings from this research, 

both in terms of construction and operation of the Project, are referenced in this 

section.  

3.5.71 TLSB has worked with the Construction Industry Training Board and Whole Life 

Consultants as well as Miller Research and Semta in order to support the 

production of their respective Swansea Bay Tidal Lagoon focussed labour market 

information reports commissioned by Welsh Government. Key findings from these 

research reports are included below. This research was initiated following 

discussions held at the independent Tidal Lagoon Industry Advisory Group 

meetings in 2015.  

3.5.72 The TLSB Project will result in significant benefits to the local economy of the area. 

The initial capital investment c.£1.3 billion will lever close to £650m (in line with 

TLSB’s ambitions of local spend) of regional (Welsh) spending spread over a five 

year development period and result in a potential £454m of additional output in 
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Wales. It is expected that during construction of the Project, as much as £316 

million could be added to the Welsh GVA annually62.  

3.5.73 The construction phase of the development will support an estimated 1,035 full 

time equivalent (FTE) jobs63. This, together with the support the Project will provide 

to the manufacturing and assembly sectors where some 1,197 FTE’s will also be 

supported64, is important in the context of current challenges facing the Welsh 

economy.  

3.5.74 The operational phase of the Project, could result in £76 million added to Welsh 

GVA on an annual basis while as much as 181 FTEs could be the result of direct, 

indirect and induced jobs created by the Project65. An estimated £1.5 to £2.1 

million of gross value added and 65 to 90 FTEs per annum will also be realised 

through tourism leveraged from the 70,000 to 100,000 leisure trips per annum 

anticipated66.  

3.5.75 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 also as part of a wider strategy, 65% throughout 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 within 

Swansea. For example, proposals for a turbine manufacturing plant housed 

within the Port of Swansea area, which demonstrates commitment to 

supporting the UK industry. Proposals such as this, are in line with the 

ambitions of the Swansea Bay City Region.  

3.5.76 Further details behind the TLP strategy and development of the industry in the UK 

are given in the document ‘Ours to Own: From first mover to mass manufacture 

Building a new British industry from our natural advantage’ (TLP, 2016b).  

                                                           
62 Paragraph 3.1.2: Centre for Economics and Business Research (2014), The Economic Case for a Tidal Lagoon 

Industry in the UK 
63 Table 4.1: CITB and Whole Life Consultants (2016), A study to determine the construction labour and skills 

demand, supply and gaps associated with the creation of the Swansea Bay Tidal Lagoon 
64 Paragraph 5.4: Miller Research and Semta (2016), A study to forecast the manufacturing & assembly labour 

requirements for the Swansea Bay Tidal Lagoon 
65 Paragraphs 3.1.4 and 3.1.5: Centre for Economics and Business Research (2014), The Economic Case for a Tidal 

Lagoon Industry in the UK 
66 Summary: Welsh Economy Research Unit (2013), Turning Tide: the economic significance of the Tidal Lagoon 

Swansea Bay 
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3.5.77 Potential benefits to supply chain from TLSB and a subsequent programme of tidal 

lagoons include (source: The Hendry Review, 2016): 

 ‘Retention of current workforce, following down-turn in other sectors, such as oil 

and gas; 

 Continuing of apprenticeship schemes; 

 Provide much needed boost to economic growth; 

 Sustainability of skilled jobs; 

 Diversification into other areas of marine renewables; and 

 Develop a cost effective and competitive manufacturing supply chain.’ 

3.5.78 In this way, TLSB will provide benefits to the local area that are dependent on the 

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

operation.  

3.5.79 The Hendry Review (2016) noted that TLSB ‘should be considered as an electricity 

project to all intents and purposes, but one which would incidentally bring very real 

and substantial economic and recreational benefits to the Swansea Bay area’. The 

report also stated that that ‘The range of employment opportunities will be far-

reaching; not just in design, build and manufacturing, but also in the related 

services, such as tourism, recreation, recruitment, and legal and financial services’. 

It was noted that the benefits would extend beyond Wales through development 

of a supply chain, with the Review identifying that ‘the scale of tidal lagoons provides 

an opportunity for significant investment and employment, particularly in the 

manufacture of electromechanical equipment such as turbines and generators.’ 

The UK industrial workforce could be upskilled and become exportable 

internationally through the enhancement of civil engineering capability as a result 

of opportunities such as the ability to manufacture and use new designs, e.g. 

caissons. Although there are challenges in relation to the timing of ongoing lagoon 

development, the Review states that: ‘overall, a tidal lagoon programme offers a 

significant economic opportunity for Wales and the UK more generally. There are 

few other energy sectors where the UK can realistically aspire to have such a 

significant supply chain, where the skills already exist for a ‘pathfinder’ project or 

where there is such commitment to large scale manufacturing in the UK from the 

world’s largest firms in this sector.” 

Environmental impact 

3.5.80 Through the process of Environmental Impact Assessment, the design of the 

Project has been informed by the potential environmental impacts identified (see 

ES Chapter 3: 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 ES Chapter 23: Mitigation and Monitoring). Further 

assessment work has been ongoing specifically to develop mitigation as part of the 

process to develop the AEMP which has included review of appropriate 

technologies.  
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3.5.81 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 nature67.  

3.5.82 Energy Wales: A Low-Carbon Transition states68 how it is the intention of Welsh 

Government that 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. 

3.5.83 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, a 

comprehensive AEMP will be implemented to monitor and if necessary, further 

mitigate for the environmental effects of the Project. 

Objectives of the WFD 

3.5.84 In relation to the Project, the following WFD objectives are considered relevant:  

 Enhance the status, and prevent further deterioration of, aquatic 

ecosystems and associated wetlands which depend on the aquatic 

ecosystems; 

 Promote the sustainable use of water. 

3.5.85 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 water body, 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 water body. The creation of the breakwater with measures incorporated to 

increase biological diversity as set out in the Honeycomb Worm Translocation 

Strategy as well as creation of a mixed substrate beach, saltmarsh and sand dune 

are likely to result in an increased diversity of macroalgae, benthic ecology and fish 

species within the area of the lagoon and the wider Bay. 

3.5.86 As identified above, sustainable development has governed all aspects of the 

Project and this will include the sustainable use of water.  

Summary 

3.5.87 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 

                                                           
67 Paragraph 4.1.4: Department of Energy and Climate Change (July 2011), Overarching National Policy Statement 

for Energy (EN-1). 
68 Page 11: Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012. 
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required under Article 4.7. The public interest case is strengthened further by the 

contribution of the Project to renewable energy generation and sustainable 

development in the UK, but particularly in Wales, the Swansea city region and the 

local area. This has been supported by the outcomes set out within the Hendry 

Review (2016). 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.  

3.5.88 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-169 and EN-370, 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. 

3.5.89 The Project is also uniquely positioned to meet the ambition of the Welsh 

Government to ensure that communities benefit from energy infrastructure 

developments71. This would also support the aims of the HM Government Building 

our Industrial Strategy Green Paper (January 2017). 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 with the 

TLSB financial model, in accordance with the Section 106, including provision for 

payment of payment of £2000/MW/yr into a community development fund from 

year 36 onwards. The Project also provides environmental enhancements secured 

through various DCO strategies and monitored through the AEMP.  

3.5.90 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 

TLSB ES (ES Chapter 5. Planning and Policy Context) and in reports published by 

TLSB and TLP including the TLSB Skills and Employment Plan (TLSB, 2017c). 

3.5.91 At a broad level, 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.  

                                                           
69 Department of Energy and Climate Change (July 2011), Overarching National Policy Statement for Energy (EN-1). 
70 Department of Energy and Climate Change (DECC) (July 2011), National Policy Statement for Renewable Energy 

Infrastructure (EN_3) 
71 Welsh Government (2012) Energy Wales: A Low Carbon Transition, March 2012. 
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3.5.92 The suite of environmental information accompanying the DCO application and 

ongoing Marine Licence application reports the thorough review of the potential 

for impacts, both positive and adverse. In relation to the provisions of the EIA 

Directive72, 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, comprehensive 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 water body.  

3.5.93 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 

when considering the measures incorporated within the Project as mitigation and 

enhancements.  

3.5.94 Therefore, given the urgent need for renewable energy generating capacity, the 

further benefits of the proposal in delivering public realm and facilities 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 for the Swansea Bay 

coastal water body. 

 Condition d) 

d) the beneficial objectives served by those modifications or alterations of the water body cannot 

for reasons of technical feasibility or disproportionate cost be achieved by other means, which 

are a significantly better environmental option. 

3.6.1 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.  

3.6.2 During the DCO examination, NRW advised the SoS that it did not have any 

evidence to demonstrate that there were any significantly better environmental 

alternatives that could achieve the same outcomes. There have been no changes 

to this position since the DCO decision and this must be given significant weight in 

the determination of the Marine Licence. 

                                                           
72 EIA Directive (85/337/EEC) 
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3.6.3 TLSB maintain that none of the sites that were looked at as part of an alternative 

sites study would be likely to be a significantly better environmental option. This 

includes a further review of an area between Gower and Barry in relation to 

potential effects on fish within transitional and river water bodies as set out in 

Appendix 3.  

3.6.4 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 alternative option might be a slightly or moderately better option but it 

cannot be a significantly better environmental option.” 

3.6.5 Three additional considerations are among those relevant to the determination of 

the application for a Marine Licence. First, in TLSB’s 2014 WFD assessment, no 

suitable alternative sites were identified for the Project, and there has been no 

material change in circumstances such that this would have altered – an 

alternative, more advantageous site has not become available in the interim. 

Second, the findings in TLSB’s 2014 study were accepted by the SoS, and as such 

the findings have great weight given the absence of a change in circumstances. 

Third, the final report of Charles Hendry’s review of the role of tidal lagoons (The 

Hendry Review, December 2016) looked at locations suitable for tidal lagoon 

projects and did not demur from the position taken by TLSB. 

Technical Feasibility and Disproportionate Cost 

3.6.6 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 and a material consideration in an application for a Marine 

Licence, 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 

3.6.7 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 alternative renewable 

energy technologies are inherently intermittent and unpredictable with 

dramatically lower lifespans. None of the comparable renewable projects set out 

in Table 3.1 provide periods of energy production that can be used as baseload 

electricity for the National Grid.   



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Updated Water Framework Directive Information to Support NRW Article 4.7 

Assessment 

TLSB_ML_Fish_June 2017_WFD2 46 

 

 Comparison of renewable technologies (see ES Chapter 5 Planning and Policy 

Context) 

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.  

 

3.6.8 TLP have recently further examined the role of tidal lagoons in addressing a future 

power deficit within the UK. By 2030 the UK will have closed 82% of its existing 

fossil fuel based power station capacity, there will be more demand for electricity 

for transport and heat, resulting in a power deficit of 32 GigaWatt. In meeting the 

UK power deficit, there needs to be understanding that not all low carbon 

generation is equal – the grid needs a mix of low carbon sources with different 

characteristics. Reliability, flexibility and storage will become increasingly valuable 

as more intermittent sources come online in the transition to a low carbon 

electricity system in the UK.  

3.6.9 It is recognised that all new power stations will pass a cost to energy bill payers, 

irrespective of the technology employed. By examining the actual consumer cost 

of enabling contracts against the actual power returned, TLP have prepared a 

document entitled “The New Power Cost League Table: A clear view of the 

consumer cost of new build power stations” (TLP, 2016c). Within this document a 

clear view of the consumer cost of a range of new build power stations is set out 

to provide a comparison of the costs of various forms of new power stations. The 

review notes that the ‘premium’ for new build, low carbon generation is reducing 

as old enabling contracts are replaced by new, more competitive contracts. This 

has been demonstrated in the wind and solar sector which have seen significant 

reductions in their consumer cost since the first contracts were issued. The ‘New 

Power Cost League Table’ within the document, identifies that new nuclear power 

and the tidal lagoon at Swansea Bay are coming in on-trend. Any new build gas-

fired power stations are only competitive if high load factors can be achieved. The 

key outcome of the review was that tidal lagoons are shown to be a competitive 

option in the development of new power station capacity in the UK. 
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3.6.10 When considered against other power stations, tidal lagoons can provide 

predictable, zero carbon electricity at scale. They can be brought forward quickly: 

as construction takes years, not decades. Their output can be modulated in order 

to provide balancing services. A portfolio of tidal lagoons in multiple locations 

around the UK coast, with different tidal cycles, has the potential to provide round 

the clock grid management services. This facilitates the integration of intermittent 

wind and solar with inflexible nuclear, paving the way to a low carbon future for the 

UK. Thus it is considered that tidal lagoons have a role to play within the future 

strategy to meet the UK power deficit being technically feasible and without 

disproportionate cost when compared to other forms of new power stations. 

3.6.11 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.  

3.6.12 There are three main types of marine renewable energy generation: wave power, 

tidal stream and tidal range, that are being progressed within the UK. 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. 

3.6.13 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 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).  

3.6.14 The report goes on to state that 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 
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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”.  

3.6.15 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 a pathfinder project at the application site 

3.6.16 The Hendry Review (2016) states that “There is a very strong case for a small scale 

pathfinder project (less than 500MW) as soon as is reasonably practicable”. The Review 

recognises that pathfinder projects have an essential role in the development of 

the tidal lagoon industry, stating “Large scale tidal lagoons, delivered with the 

advantages created by a pathfinder, are likely to be able to play a valuable and cost 

competitive role in the electricity system of the future”. In support of the development 

of a pathfinder project, the Review goes on to state that: 

“The challenges of securing investment for a very large project as the first tidal lagoon 

would be very considerable, if not insurmountable. A smaller project would help develop 

the supply chain and allow the skills base in the UK to grow to support a larger industry. 

In most respects as much can be learned from the experience of building a small project, 

as could be learned from a very large lagoon. I therefore have concluded that a first 

lagoon should be relatively small in scale (i.e. less than 500 MW), as I consider this to 

be much more deliverable and would not significantly reduce the learning 

opportunities. 

I consider that the term “pathfinder project,” rather than a “first of a kind” better reflects 

the value that a smaller first lagoon could bring: it will establish the technology and 

prepare the supply chain to reap later benefits; yet follow on projects will be different – 

in particular bigger – and therefore will face challenges of a different nature.” 

3.6.17 Whilst it is noted that the WFD does not differentiate pathfinder projects from 

other projects, it should be noted that in determining a suitable location and size 

for any project, including a tidal lagoon, there would be a set of criteria that a 

developer would need to ensure are met in order that a site could be considered 

a potentially viable option. These criteria would be specific to each project 

(including a pathfinder project or subsequent larger lagoons) and could include 

consideration of UK, EU and International targets, political or policy drivers, 

financial constraints, funding sources, acceptable risk, social, constructability, 

timescales for development of a project and its construction and operation. As 
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such, these criteria would guide the initial screening process for site selection and 

are relevant to assessment of any project under the provisions of the WFD. 

3.6.18 For the development of the Project, information has been provided previously as 

to the overarching principles guiding the siting of the Project within Swansea Bay 

(as set out below) and the TLSB Responses to NRW queries on the WFD Information 

to Support Article 4.7 Derogation for Swansea Bay Coastal Water body report 

(provided to NRW on 3/12/14, Deadline VII 4th December). Key aspects driving the 

choice of location were that: 

 The Project needed to be a deliverable, genuine, full-scale, pilot plant 

representative of a pathfinder that could be scaled up and rolled out in other 

suitable locations around the UK and potentially overseas; 

 The Project also needed to be of sufficient scale to qualify as a Nationally 

Significant Infrastructure Project (NSIP), but mindful of the fact that if it 

became too big then infrastructure funders would not fund it and, if too 

small, then the required Contract for Difference (CfD) would be too high for 

the government to support; 

 The Project needed to be commercially viable - for a lagoon site to be 

economic, it needs to have a large volume of water subject to a high dynamic 

tidal range and be sited in relatively shallow waters to minimise seawall 

construction cost (there are limited locations around the UK in which a tidal 

lagoon can economically be constructed). TLSB considers that the depth of 

water along the seawalls would need to be less than 8-10m below Chart 

Datum (CD) for an economically viable pathfinder project. To maintain the 

required gradient of the seawall at depth greater than this would need 

significant volumes of material which would make a pathfinder project 

economically unviable73. In addition to the economic cost, the footprint of 

the base of the seawall would significantly widen thus resulting in an 

increased direct impact on the seabed. There are also technical 

considerations for siting the turbines in that they require a certain depth 

such that they are covered at all states of the tide. To achieve a balance of 

shallower depth for seawalls but sufficient depth for turbines, localised 

excavation at the turbine house would be required. As such ground 

conditions are paramount, to optimise turbine housing depth, but also to 

give stability for the seawalls whilst providing a localised source of 

construction material. The seabed at the tidal lagoon in Swansea Bay is down 

to 8m below CD at its deepest point, with localised excavation at the turbine 

house down to around 14m below CD. This is a key driver for the 

                                                           
73 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 coefficient 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. 
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development of a tidal lagoon project and fundamentally leads the screening 

process for site selection;  

 The Project should avoid potential environmental constraints (e.g. marine 

Special Areas of Conservation) that could significantly delay or prevent 

development of a pathfinder; 

 The Project should have support from stakeholders, particularly local 

communities and environmental bodies. In relation to local communities this 

could consider future opportunities for use of the lagoon (e.g. recreation, 

wildlife, sport), potential impacts on existing uses of the area (e.g. tourist 

area, surfing, recreational beach) and designated areas (e.g. Areas of 

Outstanding Natural Beauty, National Trust, Scheduled Ancient Monument 

sites); and 

 The connection to the grid could be achieved within the timeline of the 

proposed development. 

3.6.19 The siting of the tidal lagoon within Swansea Bay was considered to fit within the 

criteria for a pathfinder. The tidal lagoon at Swansea Bay has a construction cost 

of c. £1.3bn and, based on the assessment of the funding likely to be available, this 

was considered to be a credible and affordable pathfinder with an acceptable risk 

profile for investors. On this basis, consideration of alternative locations for a 

pathfinder as part of any WFD Article 4.7 derogation assessment would also need 

to be governed by these overarching criteria. It is considered that the criteria noted 

above also embody the principles of the assessment of alternatives as part of the 

Article 4.7 assessment in that the identification of potential environmental 

constraints (that could significantly delay or prevent development of a pathfinder 

at the earliest stage) assists in the identification of an environmentally better 

option. 

3.6.20 This section sets out the guiding principles established for the development of a 

pathfinder in Swansea by TLSB. Potential tidal lagoon sites have been considered 

based on these principles and the following aspects as required by the Article 4.7 

assessment: 

 Is the alternative location an environmentally better option than the 

application site at Swansea? 

 If yes, is it a significantly better environmental option? 

 If yes, is it technically feasible? 

 If yes, is it of proportionate cost? 

3.6.21 In carrying out a consideration of alternatives in comparison to the application site, 

TLSB considers that a robust quantified assessment of the costs and benefits is 

not possible. In order to undertake a credible evaluation, information to a sufficient 

level of detail is required which is generally not available for a high level 

assessment. The following sets out this reasoning in more detail: 

 The initial identification of a suitable location would be undertaken based on 

the overarching set of guiding principles for a tidal lagoon project as set out 
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above. This would involve use of publically available data such as information 

on environmental designations, grid routings, uses of the area (e.g. 

recreational areas, Ports, tourist sites) OS mapping (to identify potential 

landfall locations, access routes), Admiralty Charts (bathymetry). Based on 

this high level review, for any sites that were still plausible, the location would 

be evaluated on the basis of likely construction and operational costs 

primarily based on known engineering principles and 0d energy modelling. 

For a tidal lagoon pathfinder, as noted above, it was considered that a 

construction cost of c. £1.3bn was considered to be a credible and 

affordable pathfinder with an acceptable risk profile for investors.  

 In order to fully assess the costs and benefits of any alternatives, TLSB 

considers that data, comparative to that gathered for the Swansea Bay tidal 

lagoon, would be required and that this would not be available for all, or 

potentially any of the alternative locations. Variations in the level of detail 

available could potentially have a significant effect on any costing which 

would not provide a credible assessment. Aspects that inform detailed 

costings where significant variations in costings would arise include: 
o Site specific geophysical and oceanographical survey data for 

bathymetry, seabed sediments, seabed depths, contamination, water 

levels, waves and currents are required to determine the footprint 

(including landfall locations, wall length, wall width, wall height and 

location of turbine housings), sources of materials (e.g. wall infill – 

proximity to site affect importation costs), dredging requirements 

(both capital and maintenance).  
o Output from validated and calibrated models such as those used to 

examine coastal processes, water quality and fish are required to 

determine the location of turbine housings; turbine type, location and 

number; sluice gate location and number; the potential need to extend 

outfalls/intake pipes. 
o Site specific surveys such as intertidal and subtidal benthic ecology, 

fish and water quality would be required to undertake environmental 

cost benefit analysis such as use of the Ecosystems Services approach. 
o Land costs associated with acquiring land or leasing land/seabed.  
o Detailed studies of grid connection routes in conjunction with National 

Grid.   

3.6.22 For any site screened in for further consideration based on the key high level 

principles for a pathfinder tidal lagoon project as described earlier, TLSB considers 

that any detailed quantitative assessment for environmental costs and benefits of 

the various alternatives in comparison to the application site would not be 

supported by data of sufficient quality or compatibility to enable any confidence in 

the findings. The consideration of alternatives has therefore been based on 

available data and professional judgement of likely costings e.g. grid connection, 

wall length in comparison with the construction cost of the application site (around 

£1.3 billion). 
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3.6.23 In NRW’s response to the SoS in relation to Article 4.7 for the determination of the 

DCO (NRW advice note, 2014), stated: 

“On the basis of NRWs analysis of other uses, designated features and sites in the coastal 

environment of Wales, other options for the lagoon location are unlikely to be 

significantly better environmental options with the exception of those between Gower 

and Barry which could present beneficial options for biodiversity. Within the time and 

evidence available NRW has not been able to determine if this area could be significantly 

better, technically feasible and not disproportionately costly for development of a tidal 

lagoon.”  

3.6.24 TLSB consider that the above statement also applies when further considering the 

Project as part of the ongoing Marine Licence determination.  

3.6.25 A briefing note document was prepared by TLSB following the response from NRW 

to the SoS (as detailed above) and further requested in NRW’s letter dated 23 

March 2015 (TLSB, 7 May 2015) which provided details of alternative options 

considered for the siting of a tidal lagoon First of a Kind (FOAK) between Gower 

Peninsula and Barry Island, which was the section of coast requested for 

consideration within NRW’s letter.  

3.6.26 TLSB have also undertaken further evaluation of a pathfinder tidal lagoon project 

in relation to the potential effects on migratory fish within transitional and river 

water bodies and have the following key comments: 

 There are fundamental principles for development of a pathfinder that guide 

the identification of a suitable location – as such, large areas of coastline 

around Wales and the UK would therefore not be suitable for consideration; 

 As a pathfinder, the chosen location should not prevent future development 

of an area for a full scale renewable energy project;  

 A Project will be located in marine waters and as such, the majority of 

potentially significant effects (some of considerable geographical temporary 

and permanent scale) will affect environmental receptors in coastal or 

transitional water bodies and thus, an option appraisal should consider these 

areas as of primary importance in any hierarchy of criteria; 

 As part of the option appraisal and choice of Swansea Bay, TLSB have 

previously examined environmental criteria and impoundment of river and 

transitional water bodies was a key consideration. 

3.6.27 TLSB agree with NRW that the area between Gower and Barry is potentially suitable 

for siting a project based on the key principles guiding their development, an 

evaluation of the uses of the coastline of Wales, and the lower level of conservation 

designations within the marine and coastal environment. The other locations 

within Wales with the necessary tidal range appropriate for a tidal lagoon project 

i.e. the North Wales coastline (around Colwyn Bay) and the Severn Estuary, are 

internationally protected (Special Protection Area and Special Area of 

Conservation) and are also under consideration by TLSB for future large-scale 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Updated Water Framework Directive Information to Support NRW Article 4.7 

Assessment 

TLSB_ML_Fish_June 2017_WFD2 53 

 

lagoon developments. On this basis, these areas were not progressed as suitable 

locations for siting a pathfinder. 

3.6.28 TLSB have therefore updated the Briefing Note, which is included in Appendix 3, to 

further consider the potential effects of the Project on the migratory fish quality 

element of river and transitional water bodies. This has been based on 

consideration of: 

 Identification of WFD transitional and river water bodies within the vicinity of 

the proposed option; 

 WFD fish classification data for relevant WFD transitional and river water 

bodies; 

 Whether the various alternative options impound any rivers or streams that 

could support spawning migratory fish; 

 Whether the various alternative options could block the olfactory trail of any 

rivers or streams from moving downstream and thus influence the ability of 

fish to ‘find’ their natal river for natal spawners; 

 Whether the various alternative options could influence fish migratory 

routes to upstream protected areas for fish (the Severn Estuary SAC and 

Carmarthen Bay SAC and associated upstream SAC rivers); and 

 What the extent of the influence of the various alternatives options on fish 

could be, considering the location of the option in relation to fish migratory 

routes to upstream rivers. 

3.6.29 Further details regarding the process for siting the Project at the application site 

within Swansea Bay are given below. 

3.6.30 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. 

 Tidal range; 

 Size of the Bay and location of pilot project; 

 Beach profile and depth of water; 

 Grid connection; 

 Existing knowledge of the area for use to develop a pilot project; 

 Landfall existing land use; 

 Recreational use; 

 Navigation; and 

 Environmental. 

Tidal range 
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3.6.31 The tidal range of a particular location is dependent, in part, on its position relative 

to the equator, but to a greater extent 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), with some of the highest tidal ranges elsewhere at Swansea and in the 

Bristol Channel, UK (>9m). 

3.6.32 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-capable, 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. The updated WFD Assessment Report (v2) 

(TLSB, 2014) identified that the net Annual Energy Production of the Project is 

500GWh. 

Size of the Bay and location of pathfinder 

3.6.33 Swansea Bay was considered to be an appropriate size Bay for the FOAK 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 

3.6.34 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.  

3.6.35 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.  

3.6.36 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.  
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3.6.37 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 Project 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. 

Grid connection  

3.6.38 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 Grid Substation at 

Baglan has 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 for a pathfinder project 

3.6.39 Swansea Bay has considerable 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. 

3.6.40 The choice and positioning of the lagoon within Swansea Bay was also supported 

by NRW (CCW) document “Welsh seascapes and their sensitivity to offshore 

developments74”. 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." 

                                                           
74 http://www.ccgc.gov.uk/landscape--wildlife/protecting-our-landscape/seascapes/seascape-assessment-of-

wales.aspx 
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3.6.41 Swansea Bay sits within the Marine Character Area (MCA) 26 as set out within the 

2015 NRW National Seascape Assessment for Wales. This identifies that ‘a strong 

human influence pervades in this MCA, the waters and coastline alive with movement 

and colour relating to various activities throughout the year’.  

Landfall  

3.6.42 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. 

3.6.43 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 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 

3.6.44 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 

Swansea Docks, 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  

3.6.45 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. 

Measures will be incorporated within the Project to ensure navigation to the three 

ports will be maintained during construction and operation of the Project. 

Environmental 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Updated Water Framework Directive Information to Support NRW Article 4.7 

Assessment 

TLSB_ML_Fish_June 2017_WFD2 57 

 

3.6.46 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 

3.6.47 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. 

3.6.48 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.  

3.6.49 The rationale presented above supports the location of the Project at the 

application site within Swansea Bay fully meets the Article 4.7 Condition d criteria. 

Design Option Appraisal 

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 (TLSB, 2014a). 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 3.2 presents the findings of the assessment.  
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 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 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 water bodies 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). 

 

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 reports. 

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 

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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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 

reports. 

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. 

 

would suggest that this option could marginally be 

considered less favourable in relation to the 

physico-chemical quality element. 

Turbines 

Options: 

Fixed speed (7m (+/- 200mm) fixed speed or ‘synchronous’ turbines approx 60rpm (+/- 2.5rpm). These turbines were considered initially due to 

technology at the time of assessment) 

Variable speed: 7m (+/- 200mm) variable speed turbines (up to 73 RPM) 

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. 
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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. Updated 

assessment work has been undertaken in for 

the Marine Licence application and supports 

this conclusion75 

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.  

                                                           
75 TLSB (July 2016) Tidal Lagoon Swansea Bay Alternative Fish Impact Assessment Methodology; TLSB (2016) Tidal Lagoon Swansea Bay Alternative Fish Impact Assessment 

Results; and TLSB (2017) Tidal Lagoon Swansea Bay Alternative Fish Impact Assessment: Addendum 1 Monte Carlo Analysis of Alternative Draw Zone Models. 
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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 engineering and 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 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).  

 

Overall flow through the structure would not change 

significantly and will maintain exchange of water 

between the lagoon and coastal waters. 

The configuration has been refined throughout 

ES to minimise scour, and maximise energy 

output.  

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 number will 

decrease. 

Overall turbine and sluice gate structure position 
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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 

water bodies. The assessment, presented in the 

WFD assessment report and in specific reports 

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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prepared for the Marine Licence76, 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 water bodies with the turbine house at 

location A.  

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.  

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 

                                                           
76 TLSB (July 2016) Tidal Lagoon Swansea Bay Alternative Fish Impact Assessment Methodology; TLSB (2016) Tidal Lagoon Swansea Bay Alternative Fish Impact Assessment 

Results; and TLSB (2017) Tidal Lagoon Swansea Bay Alternative Fish Impact Assessment: Addendum 1 Monte Carlo Analysis of Alternative Draw Zone Models. 
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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: 

Geotubes® with sand core infill 

Conventional seawall construction with quarry run and sand core infill 

Progressed option: 

Both options capable of being adopted. 

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 
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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 marine biosecurity risk assessments 

within the CEMP and OEMP for all vessel 

movements and construction works. 

 

 

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. 
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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. 

ABP Eastern Breakwater  
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Option: 

Removal or retention of ABP eastern breakwater:  

In 2014, it was proposed to completely remove the redundant ABP eastern breakwater. 

Option progression: 

Retention of the ABP eastern breakwater and use as northern boundary of a tidal creek. 

Technically feasible and disproportionate cost? 

Both options are technically feasible, although removal of the ABP eastern breakwater would involve intensive works within the marine environment over 

an approximate 6 week timescale and require additional disposal of unsuitable material.  

Removal of the ABP eastern breakwater was considered to be of disproportionate cost during the ongoing detailed design.  

Biological quality element Physico-chemical quality element Supporting hydromorphological conditions 

Fish: Removal of the structure would result in a 

variety of environmental effects in the marine 

environment such as noise, vibration, loss 

and/or changes to habitats, sediment 

disturbance (including a potential for 

contaminant release). Due to its proximity to 

the Tawe estuary, these effects could result in 

increased short term temporary impacts on 

migratory fish transiting to and from the water 

body, potential use of the area for herring 

spawning and impacts on any usage as a 

feeding area. Leaving the structure in situ will 

reduce disturbance during the construction 

period and be more sustainable in terms of 

management of waste materials arising from 

the Project.  

 

 

Benthic invertebrates: 

Leaving the structure in situ will reduce 

potential effects on benthic habitats within the 

Retention of the structure will reduce the potential 

disturbance to sediments within the Swansea Bay 

coastal water body and Tawe transitional water 

body, thus lowering the potential for contaminant 

release.  

It is not considered that there is a significant 

difference in relation to the retention or 

removal of the structure in terms of changes to 

supporting hydromorphological conditions. 
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vicinity during construction works, principally 

the reduction in existing habitats directly and 

indirectly associated with its removal. As set out 

in the Habitat Strategy being prepared under 

DCO Requirement 29, a number of marine 

ecological measures are being incorporated 

along the external face of the western 

breakwater, such as provision of herring 

spawning media, reef rolls (rock rolls) and as 

such, it is considered that there will be benefits 

both short and long term for benthic 

invertebrates in this area.  

Overall: the reduced effects associated with the 

removal of the structure and the long term 

benefits in relation to the opportunities for 

marine ecological enhancements suggest that 

retention of the structure would be preferable.  
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Summary 

3.6.50 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 readily 

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.  

3.6.51 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.  

3.6.52 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.  

3.6.53 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 water body 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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 Water Framework Directive Article 4.8 

4.1.1 Section 2 identifies that there is a potential deterioration of status for Swansea Bay 

coastal water body. As set out in Section 3, 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.  

4.1.2 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". 

4.1.3 The Article 4.8 assessment requires the decision maker to be satisfied that the 

Project will not prevent other contiguous or connected water bodies 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 which will be considered through 

Article 4.9 by the decision maker, namely NRW. 

4.1.4 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 water body, the Project will not cause deterioration in the 

status of any other water body within the Western Wales RBMP or any other RBMP. 

Nor will the Project compromise the future achievement or maintenance of “Good” 

chemical or ecological status or “Good” ecological potential. These other water 

bodies are identified as water bodies that are relevant to the provisions of Article 

4.8. Relevant water bodies for consideration under Article 4.8 for the Project are 

listed in Table 4.1.  

4.1.5 As such it is considered from the findings in the updated WFD Assessment Report 

(v2) (TLSB, 2014) and the Addendum to that Report (TLSB, 2017) that the provisions 

of Article 4.8 are satisfied in that the Project will not prevent other contiguous or 

connected water bodies from achieving the environmental objectives as a result of 

the Project. The findings of the HRA assessments undertaken for the Project (TLSB 
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2014b, 2014c and 2017b), identify that the Project will not compromise Community 

legislation in any of the Article 4.8 water bodies. 

 Water bodies considered under the provisions of Article 4.8 for Swansea Bay 

coastal water body Article 4.7 purposes (changes between Cycle 1 and 2 of the 

RBMP identified in red) 

Water body No. Water body Name 

Coastal Water bodies 

GB611008590001 Bristol Channel Outer North  

Estuarine Water bodies 

GB541005900900 
Tawe Estuary (now split into GB541005900900 Tawe Estuary below 

barrage and including dock and GB541005900901 Tawe Estuary 

Beaufort Weir to Barrage transitional water bodies) 

GB541005800700 Neath Estuary 

GB541005800600 Afan Estuary 

River Water bodies 

River Neath 

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 (water body removed) 

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 (amalgamated with 

GB110058032400 Nedd Fechan – conf with Senni to conf with 

Pyrddin, now GB110058032400 Nedd Fechan – to conf with Neath,) 

GB110058032370 Pyrddin – headwaters to conf with Nedd Fechan 

GB110058032330 Mellte - conf with Sychryd to conf with R. Neath (now GB110058032350 

Mellte – Llia/Dringarth Conf with Nedd Fechan) 

GB110058032320 Sychryd - headwaters to confluence with Mellte 

GB110058032350 Mellte - conf with Hepste to confluence to Sychryd (now 

GB110058032350 Mellte – Llia/Dringarth Conf with Nedd Fechan) 

GB110058032380 Mellte - Llia and Dringarth conf to Hepste conf (now GB110058032350 

Mellte – Llia/Dringarth Conf with Nedd Fechan) 

GB110058032410 Llia - headwaters to confluence with Mellte 

GB110058026380 Neath-Clydach (now GB110058026380 – Clydach Brook HW to conf 

River Neath) 

GB110058032420 Neath-Mellte (now GB110058032420 – Dringarth – headwaters to 

confluence with Mellte) 

GB110058032390 Neath-Mellte (now GB110058032390 – Hepste – headwaters to 

confluence with Mellte) 

River Afan 

GB110058026110 Afan - confluence with Pelenna to tidal limit 

GB110058026140 Pelenna - headwaters to confluence with Afan 
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Water body No. Water body Name 

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 (now GB110058026100 - Ffrwd 

Wyllt – headwaters to tidal limit) 

Afon Cynffig 

GB110058026450 Kenfig - conf with Margam Moors to tidal limit (now GB110058026170 – 

Kenfig – hea 

dwaters to tidal) 

GB110058026180 Margam Moors - headwaters to conf with Kenfig (now GB110058026100 

- Ffrwd Wyllt – headwaters to tidal limit) 

GB110058026160 Kenfig - Nant Cwm Philip conf to Margam Moors conf (now 

GB110058026170 – Kenfig – headwaters to tidal) 

GB110058026190 Nant Cwm Philip - headwaters to conf with Kenfig 

GB110058026170 Kenfig - headwaters to conf with Nant Cwm Philip (now 

GB110058026170 – Kenfig – headwaters to tidal) 

River Tawe 

GB110059032180 River Tawe - confluence with Twrch to tidal limit (now 

GB110059032180 – River Tawe – confluence with Twrch to tidal limit) 

GB110059025690 River Tawe – confluence with Nant Cwmgelli to tidal limit (now 

GB110059032180 – River Tawe – confluence with Twrch 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 (now GB110059032290 – 

Twrch – headwaters to confluence with Llynfell) 

GB110059032220 Twrch - conf with Llynfell to confluence with Gwys (now 

GB110059032290 – Twrch – headwaters to confluence with Llynfell) 

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 (now GB110059025610 – Burry Pill – 

headwaters to tidal limit) 

Pennard Pill  
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Water body No. Water body Name 

GB110059025580 Pennard Pill East - headwaters to tidal limit (now GB110059025580 – 

Pennard Pill) 

GB110059025520 Pennard Pill - un-named conf in Parkmill to TL (now GB110059025580 – 

Pennard Pill) 

Groundwaters 

GB41002G201000)  Swansea Carboniferous Coal Measures 
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Title of Meeting: ORDML145 Swansea Bay Tidal Lagoon WFD Assessment 
Methodology 

Date of Meeting: 31 October 2016 Time: 12.30  Venue: NRW, Ty Cambria 
Office, Cardiff 

Present: Lisa Hopkinson (NRW PS), Eleanor Smart (NRW PS), Ida Tavner (NRW 
TE), Peter Gough (NRW TE), Lucie Haines (NRW TE), Mark 
Charlesworth (NRW TE), Tim Carter (TLSB), Harriet Thomas (TLSB), 
Alex Scorey (TLSB), Andrew Schofield (TLSB), Tamsin Watt (TLSB), 
Steve Colclough (Consultant representing TLSB) 

 

 

1. Discussion was held over NRW TE’s proposed WFD Assessment 
Methodology.   

2. It was agreed that ‘risk of deterioration’ as outlined in Bund case should be 
utilised within any methodology, with waterbodies considered at risk of 
deterioration where a Project ‘may cause a deterioration of the status of the 
body of water concerned’. 

3. The list of waterbodies provided by Ida Tavner in the email of the 17th October 
was discussed in relation to the Bund ruling and the absence of an agreed, 
detailed methodology to fully evaluate where there may be a risk of 
deterioration.  It was also confirmed that this list should encompass all 
waterbodies and quality elements where it is considered there may be a 
deterioration.  Post Meeting Note from TLSB: TLSB consider that this list will 
need to be finalised once NRW PS have confirmed the outcome of the review of 
the fish assessment detailing impacts that will be considered for the marine 
licence taking account of the mitigation currently proposed by TLSB.   

4. For the future benefit of the Tidal Range sector it was agreed there is a need to 
develop an appropriate screening methodology based common understanding 
and agreement between relevant authorities and that this would require the 
involvement of UK TAG.  Post Meeting Note from TLSB:  It may not be feasible 
to develop a detailed methodology but TLSB agreed to approach UKTAG to 
enable discussions with relevant parties to be progressed which would aim to 
provide more clarity on a suitable waterbody screening and assessment 
approach.  Any approach could then be applied for the Tidal Range sector after 
being appropriately consulted upon and agreed with UKTAG and other parties, 
and also to subsequently consider TLSB as part of the future RBMP review 
process.  

5. WFD 4(7) Test a) NRW TE provided verbal comments on the draft documents 
TLSB provided to NRW TE. This included a requirement for a matrix to be 
included that outlines which mitigation measure would apply to which 
waterbody. MC and IT to provide comments in writing in due course. To inform 
TLSB’s submission on all practicable mitigations, IT to provide Cost Benefit 
Analysis Tool (if this is possible to share).   

6. WFD 4(7) Test c) NRW TE stated it was no additional information would be 
needed to inform the test however, TLSB may wish to submit additional 
information to support the case.   

 
 
7. WFD 4(7) Test d) NRW TE noted that they would welcome further clarity of the 

Wales –wide nature of the information provided to date including further 
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evidence of the £1 billion development cost case.  It was raised at the meeting 
that the information provided to date covers a Wales-wide approach, and 
justification was provided for this. It is agreed that further evidence of the £1 
billion development cost case will be provided where available.   

8. WFD 4(8) TLSB requested NRW confirm their position provided within a draft 
without prejudice note provided to the Tidal Lagoon Cardiff pre-application 
process. MC to confirm NRW’s position with regards to Article 4(8).   

9. WFD 4(9) It was agreed and understood by all that it was the decision makers 
responsibility to ensure compliance with Article 4(9).   

10. NRW PS consider that information provided by TLSB to support the Article 4.7 
assessment will be part of the consultation package for determination of the 
ML. 

11. NRW PS to provide a programme for WFD as part of the overall ML programme 
to TLSB. 

12. NRW PS current understanding is that they will be the Authority to determine 
WFD assessments including compliance with articles 4(7), 4(8) and 4(9).  NRW 
PS to advise TLSB if the situation changes. 
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Appendix 2 Swansea Bay coastal water body – Supporting 

Information for Article 4.7 Condition a 



 Tidal Lagoon Swansea Bay  

 
 

  

 

Table 3.1 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 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

Design 

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/ 

continuity 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 sections of the existing 

concrete seawall within the Port. 

No Structural changes to the 

tidal lagoon have been 

considered in relation to 

other quality elements as 

detailed within the updated 

WFD assessment report v2 

(TLSB, 2014). 

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.  

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 updated 

WFD assessment report v2 

(TLSB, 2014). 

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.  

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 v2 (TLSB, 

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 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

 

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

involve the construction of a 9.5km 

length of hard engineering. However, 

the existing upper concrete seawall 

within the Port will be removed 

(whilst retaining the WWII features) 

and the bank re-profiled where 

appropriate for coastal grassland, 

salt-marsh habitat, beach and dune. 

No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on macroalgae and 

angiosperms in the WFD 

assessment report v2 (TLSB, 

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 

including an examination of 

mitigation measures has 

been undertaken to assess 

the potential effects of the 

lagoon on fish (transitional 

and river waters) in the WFD 

assessment report v2 (TLSB, 

2014) and the Addendum to 

the Updated WFD 

assessment report (TLSB, 

2017)  

 

Further review has been 

provided in the Alternative 

Fish Impact Assessment 

Results (TLSB, July 2016b), 

Fisheries Mitigation, 

Monitoring and Offsetting 

Framework (TLSB, July 

2016a) and Tidal Lagoon 

Swansea Bay Alternative 

Fish Impact Assessment: 

Addendum 1 Monte Carlo 

Analysis of Alternative Draw 

Zone Models reports TLSB 

(2017b). 
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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 

disproportiona

tely 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 potential 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 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 v2 (TLSB, 

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 concrete 

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 

Adopt strategic 

options and 

policies promoting 

natural recovery 

Yes Yes A CEMP, OEMP and AEMP have been 

prepared (as secured through the 

DCO) 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); 

Yes Yes Enhancements and offsetting 

measures: The introduction of the 

new rocky habitat will create intertidal 

and subtidal habitat and provides the 

No A detailed assessment 

including mitigation and 

enhancement measures has 

been undertaken in relation 
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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 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

encourage salt-

marsh recovery; 

use of soft 

engineering 

techniques. 

opportunity for beneficial impacts 

and the opportunity for the re-

colonisation of significant parts of the 

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 features similar to 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). 

to other quality elements 

including fish (transitional 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report 

(TLSB, 2017). 

Manipulation 

of sediment 

transport 

  Yes Disruption of tidal flow and 

interaction; Alteration of 

natural sediment dynamics; 

Alteration of bathymetry; 

Direct/indirect habitat loss 

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 

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).  

 

 

 

 

Yes Structural changes to the 

tidal lagoon have been 

considered in relation to 

other quality elements as 

detailed within the WFD 

assessment report v2 (TLSB, 

2014)  

 

 

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 

 Yes A detailed assessment 

including mitigation and 

enhancement measures has 

been undertaken in relation 

to other quality elements 

including fish (transitional 
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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 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

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 features similar to 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). 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report 

(TLSB, 2017). 

 

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 

such as features similar to 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). 

 

 

 

No A detailed assessment 

including mitigation and 

enhancement measures has 

been undertaken in relation 

to other quality elements 

including fish (transitional 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report 

(TLSB, 2017). 

Flow 

regulation / 

Tidal cycle 

regulation / 

alternation of 

coastal 

processes 

  

  

  

  

  

  

  

 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 

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 
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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 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

within the 

wider Bay 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

alteration of benthic 

habitats; 

  

  

  

  

  

  

  

  

  

  

WFD assessment report v2 

(TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report 

(TLSB, 2017). 

Use of engineering 

techniques to 

assist 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 n/a 

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 

including potential 

mitigation measures has 

been undertaken to assess 

the potential effects of the 

lagoon on fish (transitional 

and river waters) in the WFD 

assessment report v2 (TLSB, 

2014) and the Addendum to 

the Updated WFD 

assessment report (TLSB, 

2017)  

 

Further review has been 

provided in the Alternative 

Fish Impact Assessment 

Results (TLSB, July 2016b), 

Fisheries Mitigation, 

Monitoring and Offsetting 

Framework (TLSB, July 

2016a) and TLSB (2017) 

Tidal Lagoon Swansea Bay 

Alternative Fish Impact 

Assessment: Addendum 1 

Monte Carlo Analysis of 

Alternative Draw Zone 

Models reports. 

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 

 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 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

range, limiting effects on the intertidal 

area.  

Update policy and 

process guidance 

to take account of 

hydromorphology 

 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 

hydromorphologic

al pressures 

 Yes Yes  Changes to coastal processes will be 

monitored through the AEMP 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 being trialled e.g. the 

translocation of Sabellaria (as 

described in the WFD assessment 

report) and Honeycomb Worm 

Translocation Strategy and further 

enhancements are being progressed 

e.g. encouraging the 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. 

 No n/a 

Hydromorphologic

al monitoring 

 Yes Yes  Coastal processes will be monitored 

as described in the AEMP. 

No n/a 

Morphological 

monitoring 

Yes Yes  Coastal processes will be monitored 

as described in 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 

 No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on phytoplankton 
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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 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

continued or amended following the 

appraisal.  

within the lagoon footprint 

in the WFD assessment 

report v2 (TLSB, 2014) 

Morphological 

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  n/a 
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Table 3.2 Mitigation considered for potential incompatibility of mitigation measures identified 

in the RBMP Cycle 2  

Mitigation 

Not possible to mitigate for the increased pressure on mitigation measures proposed for Swansea 

Bay coastal water body 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; sediment management 

Measures to reduce the potential for dispersion and thus re-deposition of suspended sediments 

during dredging to be implemented. 

 

Avoid the need to dredge; dredging disposal strategy; reduce impact of dredging; retime dredging or 

disposal; dredge disposal site selection; manage disturbance 

All dredging (capital and maintenance) will be carried out under the conditions with a marine licence.  

The Dredging Disposal Strategy (DCO Requirement 34 (1) will set out the procedures to be followed. 

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 water body.  Surveys will be undertaken in the lagoon and the navigational 

channels to ensure that the frequencies of any maintenance dredging are appropriate.  Targeted 

oyster dredge trawls to be undertaken of the proposed dredging areas prior to commencement of 

construction and the translocation of native oysters.    

 

Enhance ecology 

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.  Ecological biodiversity 

measures will also be incorporated on the lagoon breakwater and within the footprint of the lagoon 

as set out in the Honeycomb Worm Translocation Strategy (DCO Requirement 30).  Enhancement 

strategies are proposed such as reintroduction of the native oyster by the creation of oyster spatting 

ponds within the Lagoon.   

 

Realign flood defence 

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, the Habitat 

Creation Strategy, the Honeycomb Worm Translocation Strategy and the AEMP forming part of the 

mitigation proposals required under the DCO and Marine Licence application. 
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Clearing the Waters for All Guidance (Environment Agency, 

2016) 

 

Water Framework Directive Assessment Scoping for the 

Project: Swansea Bay coastal water body 
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Introduction: 

 

This section sets out the Clearing the Waters for All (https://www.gov.uk/guidance/water-

framework-directive-assessment-estuarine-and-coastal-waters) Water Framework Directive 

Assessment Scoping for the Project within Swansea Bay coastal water body. 

 

Completed Clearing the Waters for All template for the Swansea Bay coastal water body 

(June 2017): 

 

Use this template to record the findings of the scoping stage of your Water Framework 

Directive (WFD) assessment for an activity in an estuary or coastal water. 

 

If your activity will: 

 Take place in or affect more than one water body, complete a template for each 

water body; or 

 Include several different activities or stages as part of a larger project, complete a 

template for each activity as part of your overall WFD assessment. 

The WFD assessment guidance for estuarine and coastal waters will help you complete the 

table.  

 

Your activity  Description, notes or more information 

Applicant name Tidal Lagoon Swansea Bay (TLSB) 

Application reference number 

(where applicable) 

 

Name of activity Marine renewable energy generation 

Brief description of activity Generation of energy  

Location of activity (central point 

XY coordinates or national grid 

reference) 

Swansea Bay  

Footprint of activity (ha) See Environmental Statement (ES) (TLSB, 2014) 

Timings of activity (including start 

and finish dates) 

See ES (TLSB, 2014) 

Extent of activity (for example size, 

scale frequency, expected 

volumes of output or discharge) 

See ES (TLSB, 2014) 

Use or release of chemicals (state 

which ones) 

Nil 

 

  

https://www.gov.uk/guidance/water-framework-directive-assessment-estuarine-and-coastal-waters
https://www.gov.uk/guidance/water-framework-directive-assessment-estuarine-and-coastal-waters
https://www.gov.uk/guidance/water-framework-directive-assessment-estuarine-and-coastal-waters
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Water body1  Description, notes or more information 

WFD water body name Swansea Bay coastal water body 

Water body ID GB641008260000 

River basin district name Western Wales 

Water body type (estuarine or 

coastal) 

Coastal 

Water body total area (ha) 11019ha 

Overall water body status (2015) Moderate 

Ecological status Moderate 

Chemical status Fail 

Target water body status and 

deadline 

Good potential status by 2027 

Hydromorphology status of water 

body 

Not assessed 

Heavily modified water body and 

for what use 

Yes, for flood defence and navigation purposes, due to the 

presence of extensive artificial shoreline structures and the 

occurrence of dredging related activities within the water 

body 

Higher sensitivity habitats present Polychaete reef; saltmarsh 

Lower sensitivity habitats present Cobbles, gravel and shingle; intertidal soft sediments like 

sand and mud; subtidal soft sediments 

Phytoplankton status Not assessed  

History of harmful algae Unknown 

WFD protected areas within 2km Bathing waters 

1 Water body information can be found in the Environment Agency’s catchment data explorer and the 

water body summary table. Magic maps provide additional information on habitats and protected areas. 

Links to these information sources can be found in the WFD assessment guidance for estuarine and coastal 

waters. 
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Specific risk information 

Consider the potential risks of your activity to each of these receptors: hydromorphology, 

biology (habitats and fish), water quality and protected areas. Also consider invasive non-

native species (INNS). 

 

Section 1: Hydromorphology 

Consider if hydromorphology is at risk from your activity. 

 

Use the water body summary table to find out the hydromorphology status of the water 

body, if it is classed as heavily modified and for what use. 

 

Consider if your activity:  Yes No Hydromorphology risk issue(s) 

Could impact on the 

hydromorphology (for 

example morphology or 

tidal patterns) of a water 

body at high status 

Requires 

impact 

assessment  

 

Impact 

assessment 

not required 

Water body not at high status 

Could significantly impact 

the hydromorphology of 

any water body 

Requires 

impact 

assessment  

Impact 

assessment 

not required 

Hydromorphological changes predicted 

during construction and operation of 

the lagoon as set out in the ES (TLSB) 

and the updated WFD Assessment 

Report (v2) (TLSB, 2014a) 

Is in a water body that is 

heavily modified for the 

same use as your activity 

Requires 

impact 

assessment  

Impact 

assessment 

not required 

The Project will involve artificial 

shoreline structures and dredging will 

be required both for capital works and 

for maintenance 

The findings of the various assessments undertaken for the Project identify that there is a 

potential deterioration of status of the hydromorphological supporting conditions in Swansea Bay 

coastal water body.  Information to support a WFD Article 4.7 assessment has been provided to 

NRW in relation to supporting hydromorphological conditions. Monitoring will be undertaken 

through the provisions of the Adaptive Environmental Management Plan (AEMP). 

 

Record the findings for hydromorphology and go to section 2: biology.  
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Section 2: Biology 

 

Habitats 

Consider if habitats are at risk from your activity.  

 

Use the water body summary table and Magic maps, or other sources of information if 

available, to find the location and size of these habitats. 

 

Higher sensitivity habitats 2 
Lower sensitivity habitats 3 

chalk reef 

cobbles, gravel and shingle within the footprint 

of the Project 

clam, cockle and oyster beds  

intertidal soft sediments like sand and mud 

within the footprint of the Project 

intertidal seagrass 
rocky shore 

maerl  subtidal boulder fields 

mussel beds, including blue and horse mussel 
subtidal rocky reef 

polychaete reef within the footprint of the 

Project 

Subtidal soft sediments like sand and mud 

within the footprint of the Project 

Saltmarsh within Swansea Bay coastal water 

body 
 

subtidal kelp beds 
 

subtidal seagrass 
 

2 Higher sensitivity habitats have a low resistance to, and recovery rate, from human pressures. 
3 Lower sensitivity habitats have a medium to high resistance to, and recovery rate from, human pressures.  
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Consider if the footprint4 of 

your activity is: 

Yes No Biology habitats risk issue(s) 

0.5km2  or larger 

Yes to one 

or more – 

requires 

impact 

assessment 

No to all – 

impact 

assessment 

not 

required 

The assessments reported in the ES 

(TLSB, 2014), the updated WFD 

Assessment Report (v2) (TLSB, 2014a) 

detail the findings of the EIA process 

which considers the impacts of the 

Project on benthic habitats (both 

higher and lower sensitivity habitats) 

and also intertidal saltmarsh areas 

within the vicinity of the Project. 

The findings of the ES (TLSB, 2014) and 

the updated WFD Assessment Report 

(v2) (TLSB, 2014a) identify that there 

would be potential impacts on benthic 

habitats within the Swansea Bay 

coastal water body.  Information to 

support a WFD Article 4.7 assessment 

has been provided to NRW in relation 

to benthic invertebrates. Monitoring 

will be undertaken through the 

provisions of the Adaptive 

Environmental Management Plan 

(AEMP). 

1% or more of the water 

body’s area 

Within 500m of any higher 

sensitivity habitat 

1% or more of any lower 

sensitivity habitat 

4 Note that a footprint may also be a temperature or sediment plume. For dredging activity, a footprint is 

1.5 times the dredge area.  
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Fish  

Consider if fish are at risk from your activity, but only if your activity is in an estuary or could 

affect fish in or entering an estuary. 

 

Consider if your activity: Yes No Biology fish risk issue(s) 

Is in an estuary and could 

affect fish in the estuary, 

outside the estuary but 

could delay or prevent fish 

entering it or could affect 

fish migrating through the 

estuary 

Continue 

with 

questions 

Go to next 

section 

The Project is located within a coastal 

water body where the fish quality 

element is not assessed.  The Project 

could affect fish entering the Neath, 

Afan and Tawe estuaries.  A full 

evaluation of the effects of the Project 

has been undertaken and reported 

within the following documents: 

TLSB (2014) ES 

TLSB (2016) Tidal Lagoon Swansea Bay 

Alternative Fish Impact Assessment 

TLSB (2016a) Tidal Lagoon Swansea 

Bay Fisheries Mitigation, Monitoring 

and Offsetting Framework 

TLSB (2017a) Tidal Lagoon Swansea 

Bay Alternative Fish Impact 

Assessment: Addendum 1 Monte Carlo 

Analysis of Alternative Draw Zone 

Models. 

TLSB (2017) Tidal Lagoon Swansea 

Bay: Addendum to the Updated Water 

Framework Directive Assessment 

Report (v2) (Tidal Lagoon Swansea Bay 

(TLSB), October 2014): Western Wales 

River Basin Management Plan (RBMP) 

Cycle 2 Review and River and 

Transitional Water Body Fish Quality 

Element Compliance Assessment. 

The findings of the various 

assessments conclude that there will 

be effect on the status of river or 

transitional water bodies as a result of 

the Project nor the achievement of 

good potential/status. 

Could impact on normal 

fish behaviour like 

movement, migration or 

spawning (for example 

creating a physical barrier, 

noise, chemical change or a 

change in depth or flow) 

Requires 

impact 

assessment  

Impact 

assessment 

not 

required 

Could cause entrainment 

or impingement of fish 

Requires 

impact 

assessment  

Impact 

assessment 

not 

required 

 

Record the findings for biology habitats and fish and go to section 3: water quality. 
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Section 3: Water quality 

Consider if water quality is at risk from your activity. 

 

Use the water body summary table to find information on phytoplankton status and 

harmful algae. 

 

Consider if your activity: Yes No Water quality risk issue(s) 

Could affect water clarity, 

temperature, salinity, 

oxygen levels, nutrients 

or microbial patterns 

continuously for longer 

than a spring neap tidal 

cycle (about 14 days) 

Requires 

impact 

assessment  

Impact 

assessment 

not required 

Water quality has been considered 

through the EIA and WFD processes 

and reported within the ES (TLSB, 

2014) and the updated WFD 

Assessment Report (TLSB, 2014a).  

These studies also considered the 

potential effects of the Project in 

terms of phytoplankton and harmful 

algae.  Monitoring will be 

undertaken through the provisions 

of the AEMP.  

Is in a water body with a 

phytoplankton status of 

moderate, poor or bad 

Requires 

impact 

assessment  

Impact 

assessment 

not required 

Is in a water body with a 

history of harmful algae  

Requires 

impact 

assessment  

Impact 

assessment 

not required 

  

Consider if water quality is at risk from your activity through the use, release or disturbance 

of chemicals. 

 

If your activity uses or 

releases chemicals (for 

example through sediment 

disturbance or building 

works) consider if: 

Yes No Water quality risk issue(s) 

The chemicals are on the 

Environmental Quality 

Standards Directive (EQSD) 

list 

Requires 

impact 

assessment 

Impact 

assessment 

not 

required 

Contamination has been considered 

through the EIA and WFD processes 

and reported within the ES (TLSB, 

2014) and the updated WFD 

Assessment Report (TLSB, 2014a).  The 

Project will not involve the use of 

chemicals but contamination may arise 

primarily through sediment 

disturbance.  Analysis of sediments has 

been undertaken and levels were all 

below CEFAS Action Level 2.  Dredging 

will be undertaken in accordance with 

the Dredging Strategy prepared for the 

Project and disposed of under the 

provisions of a marine licence.    

It disturbs sediment with 

contaminants above Cefas 

Action Level 1 

Requires 

impact 

assessment 

Impact 

assessment 

not 

required 
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If your activity has a mixing 

zone  

(like a discharge pipeline 

or outfall) consider if: 

Yes No Water quality risk issue(s) 

The chemicals released 

are on the Environmental 

Quality Standards Directive 

(EQSD) list 

Requires 

impact 

assessment5  

Impact 

assessment 

not 

required 

There will be no outfalls or discharge 

pipelines releasing chemicals listed on 

the EQSD list resulting from the 

Project.   

The Project will involve the relocation 

of a long sea waste water treatment 

and the impact of this has been 

considered through the EIA process 

and reported in the ES (TLSB, 2014)   

5 Carry out your impact assessment using the Environment Agency’s surface water pollution risk 

assessment guidance, part of Environmental Permitting Regulations guidance. 

 

Record the findings for water quality go on to section 4: WFD protected areas. 
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Section 4: WFD protected areas 

Consider if WFD protected areas are at risk from your activity. These include: 

 

 special areas of conservation (SAC)   bathing waters 

 special protection areas (SPA)  nutrient sensitive areas 

 shellfish waters   

  

Use Magic maps to find information on the location of protected areas in your water body 

(and adjacent water bodies) within 2km of your activity. 

 

Consider if your 

activity is: 

Yes No Protected areas risk issue(s) 

Within 2km of any 

WFD protected area6 

Requires 

impact 

assessment  

Impact 

assessment 

not 

required 

The Project will involve the relocation of a long 

sea waste water treatment and the impact of 

this on nearby bathing waters and the waters 

within the lagoon footprint has been 

considered through the EIA process and 

reported in the ES (TLSB, 2014).   

6 Note that a regulator can extend the 2km boundary if your activity has an especially high environmental 

risk. 

 

Record the findings for WFD protected areas and go to section 5: invasive non-native 

species. 
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Section 5: Invasive non-native species (INNS) 

Consider if there is a risk your activity could introduce or spread INNS.    

 

Risks of introducing or spreading INNS include: 

 materials or equipment that have come from, had use in or travelled through 

other water bodies 

 activities that help spread existing INNS, either within the immediate water body or 

other water bodies 

Consider if your 

activity could: 

Yes No INNS risk issue(s) 

Introduce or spread 

INNS 

Requires 

impact 

assessment  

Impact 

assessment 

not 

required 

INNS have been considered through the EIA 

and WFD processes and reported within the 

ES (TLSB, 2014) and the updated WFD 

Assessment Report (TLSB, 2014a).  

Monitoring will be implemented through the 

provisions of the AEMP.  Marine Biosecurity 

Risk Assessments for the construction and 

operational phases of the Project have been 

prepared and will be adhered to.   

 

Record the findings for INNS and go to the summary section. 
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Summary 

Summarise the results of scoping here. 

 

Receptor  Potential risk 

to receptor? 

Note the risk issue(s) for impact assessment 

Hydromorphology Yes Potential deterioration in the status of the Swansea Bay 

coastal water body for supporting hydromorphological 

conditions resulting from the Project.  Information to 

support Article 4.7 assessment provided to the decision 

maker. 

Biology: habitats Yes Potential deterioration in the status of the Swansea Bay 

coastal water body for benthic invertebrates resulting from 

the Project.  Information to support Article 4.7 assessment 

provided to the decision maker. 

Biology: fish Yes No potential deterioration of the Swansea Bay coastal water 

body for these receptors as a result of the Project.  Findings 

of the assessments reported as documented above.  Where 

appropriate monitoring will be implemented through the 

AEMP. 

Water quality  Yes 

Protected areas Yes 

Invasive non-

native species 

Yes 

 

If you haven’t identified any receptors at risk during scoping, you don’t need to continue to 

the impact assessment stage and your WFD assessment is complete.  

 

If you’ve identified one or more receptors at risk during scoping, you should continue to the 

impact assessment stage. 

 

Include your scoping results in the WFD assessment document you send to your activity’s 

regulator as part of your application for permission to carry out the activity.   
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Appendix 3 Option location appraisal 
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Updated briefing note on development of pathfinder projects and alternative sites 

considered for a pathfinder tidal lagoon development between the Gower Peninsula and 

Barry Island (updated June 2017 to provide further appraisal of options for the fish quality 

element of transitional and river water bodies). 

Overview 

1. This document provides an update to the original version submitted by TLSB in 2015, 

entitled “Briefing note on development of First of a Kind (FOAK) projects and alternative 

sites considered for a FOAK Tidal Lagoon development between the Gower Peninsula 

and Barry Island” (TLSB, 7 May 2015).  The original version was prepared by TLSB 

following the response from NRW to the SoS (see below) and further requested in 

NRW’s letter dated 23 March 2015.  

 

2. In NRW’s response to the SoS in relation to Article 4.7 for the determination of the DCO 

(NRW, 2014), stated: 

“On the basis of NRWs analysis of other uses, designated features and sites in the coastal 

environment of Wales, other options for the lagoon location are unlikely to be significantly 

better environmental options with the exception of those between Gower and Barry which 

could present beneficial options for biodiversity. Within the time and evidence available NRW 

has not been able to determine if this area could be significantly better, technically feasible 

and not disproportionately costly for development of a tidal lagoon.”  

 

3. TLSB consider that the above statement also applies when further considering the 

Project as part of the ongoing Marine licence determination.     

 

4. This updated briefing note (June 2017) provides details of the factors governing 

development of and identification of suitable locations for a tidal lagoon pathfinder 

project to meet Article 4.7 condition d) ““Can the beneficial objectives served by those 

modifications or alterations to the water body be achieved by other means which are 

technically feasible, do not lead to disproportionate cost and are a significantly better 

option?”.  In addition, it describes alternative options considered for the siting of a tidal 

lagoon pathfinder between Gower Peninsula and Barry Island, which was the section 

of coast requested for consideration within NRW’s letter.  

 

5. TLSB have updated the original assessment provided by TLSB in 2015, to further 

evaluate a pathfinder in relation to the potential effects on migratory fish within 

transitional and river waterbodies and have the following key comments: 

 There are fundamental principles for development of a pathfinder that guide the 

identification of a suitable location – as such, large areas of coastline around 

Wales and the UK would therefore not be suitable for consideration; 

 As a pathfinder, the chosen location should not prevent future development of 

an area for a full scale renewable energy project;  

 A Project will be located in marine waters and as such, the majority of potentially 

significant effects (some of considerable geographical temporary and permanent 
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scale) will affect environmental receptors in coastal or transitional waterbodies 

and thus, an option appraisal should consider these areas as of primary 

importance in any hierarchy of criteria; 

 As part of the option appraisal and choice of Swansea Bay, TLSB have previously 

examined environmental criteria and impoundment of river and transitional 

waterbodies was a key consideration. 

6. On this basis, TLSB consider that the option appraisal information previously submitted 

provides the evidence that the Project meets the criteria within Article 4.7 Condition d.  

TLSB agree with NRW that the area between Gower and Barry are suitable areas for 

siting a pathfinder based on the key principles guiding the development of a pathfinder, 

an evaluation of the uses of the coastline of Wales, and the lower level of conservation 

designations within the marine and coastal environment.  The other locations within 

Wales with the necessary tidal range appropriate for a tidal lagoon project i.e. the North 

Wales coastline (around Colwyn Bay) and the Severn Estuary, are internationally 

protected (Special Protection Area and Special Area of Conservation) and are also 

under consideration by TLSB for future large scale lagoon developments.  On this basis, 

these areas were not progressed as suitable locations for siting a pathfinder.   

 

Principles governing development and siting of a tidal lagoon pathfinder 

7. The Hendry Review (2016) states that “There is a very strong case for a small scale 

pathfinder project (less than 500MW) as soon as is reasonably practicable”.  The Review 

recognises that pathfinder projects have an essential role in the development of the 

tidal lagoon industry, stating “Large scale tidal lagoons, delivered with the advantages 

created by a pathfinder, are likely to be able to play a valuable and cost competitive 

role in the electricity system of the future”.  In support of the development of a 

pathfinder project, the Review goes on to state that: 

 

“The challenges of securing investment for a very large project as the first tidal lagoon would 

be very considerable, if not insurmountable. A smaller project would help develop the supply 

chain and allow the skills base in the UK to grow to support a larger industry. In most respects 

as much can be learned from the experience of building a small project, as could be learned 

from a very large lagoon. I therefore have concluded that a first lagoon should be relatively 

small in scale (i.e. less than 500 MW), as I consider this to be much more deliverable and 

would not significantly reduce the learning opportunities. 

I consider that the term “pathfinder project,” rather than a “first of a kind” better reflects the 

value that a smaller first lagoon could bring: it will establish the technology and prepare the 

supply chain to reap later benefits; yet follow on projects will be different – in particular 

bigger – and therefore will face challenges of a different nature.” 

8. Whilst it is noted that the WFD does not differentiate pathfinder projects from other 

projects, it should be noted that in determining a suitable location and size for any 

project, including a tidal lagoon, there would be a set of criteria that a developer would 

need to ensure are met in order that a site could be considered a potentially viable 
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option.  These criteria would be specific to each project (including a pathfinder project 

or subsequent larger lagoons) and could include consideration of UK, EU and 

International targets, political or policy drivers, financial constraints, funding sources, 

acceptable risk, social, constructability, timescales for development of a project and its 

construction and operation.  As such, these criteria would guide the initial screening 

process for site selection and are relevant to assessment of any project under the 

provisions of the WFD. 

 

9. For the development of the Project, information has been provided previously as to the 

overarching principles guiding the siting of the Project within Swansea Bay (as set out 

below) and the TLSB Responses to NRW queries on the WFD Information to Support 

Article 4.7 Derogation for Swansea Bay Coastal Waterbody report (provided to NRW on 

3/12/14, Deadline VII 4th December).  Key aspects driving the choice of location were 

that: 

 The Project needed to be a deliverable, genuine, full-scale, pilot plant 

representative of a pathfinder that could be scaled up and rolled out in other 

suitable locations around the UK and potentially overseas.   

 The Project also needed to be of sufficient scale to qualify as a Nationally 

Significant Infrastructure Project (NSIP), but mindful of the fact that if it became 

too big then infrastructure funders would not fund it and, if too small, then the 

required Contract for Difference (CfD) would be too high for the government to 

support.   

 The Project needed to be commercially viable - for a lagoon site to be economic, 

it needs to have a large volume of water subject to a high dynamic tidal range and 

be sited in relatively shallow waters to minimise seawall construction cost (there 

are limited locations around the UK in which a tidal lagoon can economically be 

constructed).  TLSB considers that the depth of water along the seawalls would 

need to be less than 8-10m below Chart Datum for an economically viable 

pathfinder project.  To maintain the required gradient of the seawall at depth 

greater than this would need significant volumes of material which would make a 

pathfinder project economically unviable77.  In addition to the economic cost, the 

footprint of the base of the seawall would significantly widen thus resulting in an 

increased direct impact on the seabed.  There are also technical considerations 

for siting the turbines in that they require a certain depth such that they are 

covered at all states of the tide.  To achieve a balance of shallower depth for 

seawalls but sufficient depth for turbines, localised excavation at the turbine 

house would be required. As such ground conditions are paramount, to optimise 

turbine housing depth, but also to give stability for the seawalls whilst providing 

a localised source of construction material.   The seabed at the tidal lagoon in 

Swansea Bay is down to 8m below CD at its deepest point, with localised 

                                                           
77 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 coefficient 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. 
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excavation at the turbine house down to around 14m below CD.  This is a key 

driver for the development of a tidal lagoon project and fundamentally leads the 

screening process for site selection.   

 The Project should avoid potential environmental constraints (e.g. marine Special 

Areas of Conservation) that could significantly delay or prevent development of a 

pathfinder.   

 The Project should have support from stakeholders particularly local 

communities and environmental bodies.  In relation to local communities this 

could consider future opportunities for use of the lagoon (e.g. recreation, wildlife, 

sport), potential impacts on existing uses of the area (e.g. tourist area, surfing, 

recreational beach) and designated areas (e.g. Areas of Outstanding Natural 

Beauty, National Trust, Scheduled Ancient Monument sites).   

 The connection to the grid could be achieved within the timeline of the proposed 

development. 

 

10. The siting of the tidal lagoon within Swansea Bay was considered to fit within the criteria 

for a pathfinder.  The tidal lagoon at Swansea Bay has a construction cost of c. £1.3bn 

and, based on the assessment of the funding likely to be available, this was considered 

to be a credible and affordable pathfinder with an acceptable risk profile for investors.  

On this basis, consideration of alternative locations for a pathfinder as part of any WFD 

Article 4.7 derogation assessment would also need to be governed by these 

overarching criteria.  It is considered that the criteria noted above also embody the 

principles of the assessment of alternatives as part of the Article 4.7 assessment in that 

the identification of potential environmental constraints (that could significantly delay 

or prevent development of a pathfinder at the earliest stage) assists in the identification 

of an environmentally better option. 

 

11. This section sets out the guiding principles established for the development of a 

pathfinder in Swansea by TLSB.  Potential tidal lagoon sites have been considered 

based on these principles and the following aspects as required by the Article 4.7 

assessment: 

 Is the alternative location an environmentally better option than the application 

site at Swansea? 

 If yes, is it a significantly better environmental option? 

 If yes, is it technically feasible? 

 If yes, is it of proportionate cost? 

 

12. In carrying out a consideration of alternatives in comparison to the application site, 

TLSB considers that a robust quantified assessment of the costs and benefits is not 

possible.  In order to undertake a credible evaluation, information to a sufficient level 

of detail is required which is generally not available for a high level assessment.  The 

following sets out this reasoning in more detail: 

 

 The initial identification of a suitable location would be undertaken based on the 

overarching set of guiding principles for a tidal lagoon project as set out above.  

This would involve use of publically available data such as information on 
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environmental designations, grid routings, uses of the area (e.g. recreational areas, 

Ports, tourist sites) OS mapping (to identify potential landfall locations, access 

routes), Admiralty Charts (bathymetry).  Based on this high level review, for any 

sites that were still plausible, the location would be evaluated on the basis of likely 

construction and operational costs primarily based on known engineering 

principles and 0d energy modelling.  For a tidal lagoon pathfinder, as noted above, 

it was considered that a construction cost of c. £1.3bn was considered to be a 

credible and affordable pathfinder with an acceptable risk profile for investors.   

 In order to fully assess the costs and benefits of any alternatives, TLSB considers 

that data, comparative to that gathered for the Swansea Bay tidal lagoon, would 

be required and that this would not be available for all, or potentially any of the 

alternative locations.   Variations in the level of detail available could potentially 

have a significant effect on any costing which would not provide a credible 

assessment.  Aspects that inform detailed costings where significant variations in 

costings would arise include: 

 Site specific geophysical and oceanographical survey data for bathymetry, 

seabed sediments, seabed depths, contamination, water levels, waves and 

currents are required to determine the footprint (including landfall locations, 

wall length, wall width, wall height and location of turbine housings), sources 

of materials (e.g. wall infill – proximity to site affect importation costs), dredging 

requirements (both capital and maintenance).   

 Output from validated and calibrated models such as those used to examine 

coastal processes, water quality and fish are required to determine the 

location of turbine housings; turbine type, location and number; sluice gate 

location and number; the potential need to extend outfalls/intake pipes. 

 Site specific surveys such as intertidal and subtidal benthic ecology, fish and 

water quality would be required to undertake environmental cost benefit 

analysis such as use of the Ecosystems Services approach. 

 Land costs associated with acquiring land or leasing land/seabed.  

 Detailed studies of grid connection routes in conjunction with National Grid.  

 

13. Undertaking any of the above would involve significant time and cost and would not be 

considered appropriate if a site had been screened out as part of the high level 

assessment process described earlier. 

 

14. As such, TLSB considers that any detailed quantitative assessment for environmental 

costs and benefits of the various alternatives in comparison to the application site 

would not be supported by data of sufficient quality or compatibility to enable any 

confidence in the findings.  The consideration of alternatives has therefore been based 

on available data and professional judgement of likely costings e.g. grid connection, wall 

length in comparison with the construction cost of the application site (around £1.3 

billion). 
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Option appraisal for siting a pathfinder along the coastline between Gower and Barry 

 

15. The following sets out the findings of the assessment undertaken by TLSB for siting a 

pathfinder tidal lagoon within the geographical area between the Gower Peninsular 

and Barry Island based initially on the following key parameters: 

 

 A site with a mean tidal range (average of spring and neap tides) of at least 5 

metres is required; 

 A site with shallow average water depths; 

 A proof of concept site that has a total construction cost of a c. £1.3 billion, to be 

able to raise the required equity. This would mean a lagoon area of around 10 to 

15km2 is required. 

 

16. Appendix 1a of this briefing note shows the location of 11 potential options which could 

potentially support an economically viable lagoon in relation to these three key 

parameters.  The other areas of coastline between these 11 sites, where options are 

not presented, were discounted on grounds of technical feasibility, as the waters along 

the coast in these areas are too deep to economically construct the seawalls for the 

pathfinder tidal lagoon. 

 

17. Further evaluation was undertaken of the 11 potential options in relation to the key 

criteria as discussed above, namely:  

 A site with good access for heavy construction plant, both land-based access 

(roads and rail) and marine access; 

 A site with good access to the existing electrical network (at least 275 kV 

connection is required) to relatively easily tie into an existing sub-station for the 

export of electricity to the National Grid; 

 Good public access for construction staff, and also for the public in order to 

promote recreational use and educational use of the lagoon; 

 Ease of access to existing services like water supply, power supply, sewage 

treatment and telecoms; 

 Exposure of the site with respect to waves, wind and currents; 

 Availability of construction areas and lay-down areas near the landfalls; 

 Environmental designations both within the footprint and potentially indirectly 

affected by the proposed lagoon option. 

 

18. The findings of the evaluation are presented in Table 1.  This table also includes a link 

to the assessment information for the geographical area within TLSB’s submission of 7 

April 2015 (Appendix 2a).  As part of this evaluation, an analysis of whether a lagoon 

option would be progressed by a developer as a pathfinder is presented.  Site 4 within 

Table 1 is the application site. 

 

19. Table 1 then goes on to consider whether any of the options could be considered a 

better environmental option than the application site.  If it is identified that an 

alternative location could be a better environmental option, the significance of this is 

further evaluated.  Subsequently, where an alternative location is a significantly better 
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environmental option, further consideration is given as to whether it is technically 

feasible and not of disproportionate cost relative to the application site.     

 

20. In carrying out this examination of alternatives, TLSB considers that it is also important 

to note the specific WFD quality elements for which derogation under Article 4.7 is 

sought for the Project in relation to Swansea Bay coastal waterbody, namely 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.  

TLSB considers that by the very nature of a tidal lagoon, aspects of its construction (e.g. 

footprint, capital dredging, resultant change in hydrodynamic regime) and operation 

(e.g. maintenance dredging, scour, resultant change in hydrodynamic regime) are likely 

to have potential effects on the benthic ecology and supporting hydromorphological 

conditions for any WFD coastal waterbody within which a lagoon is located.  Whether 

this leads to a potential for deterioration in status would need to be further examined 

following technical surveys and assessment for any alternative location, but there is a 

potential that Article 4.7 derogation would be required for any of the options listed 

below.  

 

21. As noted above, TLSB have also further considered the potential effects of a pathfinder 

on the fish quality element of transitional and river waterbodies.  This has been based 

on consideration of: 

 Identification of WFD transitional and river waterbodies within the vicinity of the 

proposed option; 

 WFD fish classification data for relevant WFD transitional and river waterbodies; 

 Whether the various alternative options impound any rivers or streams that could 

support spawning migratory fish; 

 Whether the various alternative options could block the olfactory trail of any 

rivers or streams from moving downstream and thus influence the ability of fish 

to ‘find’ their natal river for natal spawners; 

 Whether the various alternative options could influence fish migratory routes to 

upstream protected areas for fish (Carmarthen Bay SAC, the Severn Estuary SAC 

and  associated upstream SAC rivers); and 

 What the potential extent of the influence of the various alternatives options on 

fish could be, considering the location of the option in relation to fish migratory 

routes to upstream rivers.  
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Table 1 Appraisal of the potential alternatives to the application site considered by TLSB for a pathfinder tidal lagoon between the Gower Peninsula and Barry Island  

Alternative 

location (See 

Appendix 1a) 

Column A Column B Column C Column D 

Is the option suitable for progression as a pathfinder based on developer criteria?  

(considering the costs of additional engineering, material and costs required for deeper 

water, greater exposure to waves and currents, unsuitable land for laydown areas, more 

distant services, more distant grid connections (see Appendix 3a), and more difficult 

landfall and marine access, landscape and heritage; potential effects from impounding of 

rivers or ports; and potential effects on notable tourism, recreation and socio-economic 

receptors relative to Tidal Lagoon Swansea Bay) 

Is the option a better environmental option than the application site? (based on potential 

direct and indirect effects of the option to internationally and nationally designated sites 

and receptors (such as BAP/S42 species) for ecology and migratory fish. 

Is the option a 

significantly 

better 

environmental 

option? 

If the option is a 

significantly 

better 

environmentally 

option, is it 

technically 

feasible or of 

disproportionate 

cost? 

1 – Rhossili 

Bay 

(Discounted at 

Stage 1 as not 

being a 

significantly 

better 

environmental 

option due to 

environmental 

designations) 

This option has shallow water depth, however the western area of the Gower at Rhossili 

is very exposed to waves and currents from the Atlantic and consequently marine 

construction in this area is more difficult and costly than at the application site in 

Swansea Bay. Larger rock will be required to protect the marine structures and there will 

potentially be increased downtime for marine construction. 

Land access to this option for heavy construction vehicles and plant is difficult due to the 

steep cliffs surrounding the landfalls and access to services is also more difficult. Land 

near the landfall sites is not suited to laydown areas and construction compounds. 

The distance to the electrical network is some 25 to 30 km and would require a new 

overhead power line. 

Rhossili beach and Worms Head are an iconic beauty spot on the Gower Peninsula, which 

is itself an Area of Outstanding Natural Beauty (AONB). The beach is considered to be of 

national importance for tourism and recreation and attracts many visitors annually. The 

beach is used for activities such as wind surfing, kite surfing and surfing.  This option 

would enclose this entire bay and make landfall at either end. This could potentially have 

a detrimental effect on the landscape, amenity, recreation and tourism value of the area. 

No rivers are impounded.   

The option is within the Carmarthen Bay and Estuaries Special Area of Conservation (SAC) 

and the Carmarthen Bay Special Protection Area (SPA).  The site is also adjacent to the 

Limestone Coast of South and West Wales SAC and in close proximity to other nationally 

designated sites (Sites of Special Scientific Interest (SSSIs) and National Nature Reserves.  

Other internationally designated sites may also be indirectly affected.   A tidal lagoon 

would potentially have significant direct and indirect effects on the internationally 

designated sites (as detailed in column B) and potentially require extensive mitigation 

and possibly compensatory measures.  This could potentially significantly delay or 

prevent development of a pathfinder. 

Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Construction cost would be significantly higher (grid connection, bathymetry, 

exposure to waves and currents, construction timetable); 

 Technical difficulties associated with landfall locations, construction compounds, 

access to services, access for construction vehicles.  

The option lies within Carmarthen Bay coastal water body (GB611008590002): 

Current (2015) ecological status: moderate  

 Current (2015) chemical status: fail 

 Predicted (2021) ecological status: good 

 Predicted (2021) chemical status: good 

If derogation under Article 4.7 was required, the project would also need to consider the 

provisions of Article 4.8 in relation to the internationally protected sites which 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.’   

The option is within the Carmarthen Bay and Estuaries SAC. This site is designated for 

features including intertidal mud and sand, saltmarsh, estuaries and subtidal sandbanks. 

The option is also within the Carmarthen Bay SPA, which is designated for its population 

of overwintering common scoter.   

The option could result in direct and indirect effects on internationally protected habitats 

and species during construction and operation as a result of potential effects such as:  

 habitat loss, degradation and fragmentation within SAC/SPA resulting from the 

footprint of the lagoon and any capital and maintenance dredging;  

 changes to coastal hydrodynamics and sediment transport (effects on waves, 

currents, erosion and deposition of sediments) causing habitat loss or degradation;  

 changes in water levels affecting intertidal habitats; 

 direct loss of subtidal habitat potentially used by SPA species; 

 noise, vibration and visual disturbance of SPA features. 

 decreases in water quality as a result of dredging and other construction/operation 

activities; 

 increased risk of pollution events. 

 

A lagoon at this location also makes landfall on the southern end on the Limestone Coast 

of South and West Wales SAC, therefore having a direct impact through loss of features 

including vegetated sea cliffs. 

No N/A 
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 Potential significant effects on socio-economics in relation to existing uses of the site 

and landscape, likely to reduce support for development of a tidal lagoon pathfinder; 

 Presence of internationally designated sites which could be potentially directly and 

indirectly significantly affected thus requiring extensive mitigation and possibly 

compensatory measures.   Potential effects on nationally designated sites which could 

result in a loss of integrity.  Potential for a significant delay or prevention of 

development of a pathfinder.   

 

The southern landfall is less than 600m away from the Gower Coast National Nature 

Reserve, which are areas designated as examples of some of the most important natural 

and semi-natural terrestrial and coastal ecosystems in Great Britain. 

Gower Coast: Rhossilli to Port Eynon Site of Special Scientific Interest (SSI) is also where 

the southern landfall is located. This is notified for a wide range of ecological and 

geological features including coastal grassland, maritime cliff and invertebrate 

assemblages, all of which have the potential to be directly and indirectly affected by 

landfall and any associated construction compounds, access etc. at this location 

Designated sites that are located in close proximity to this location and therefore also 

have the potential to be affected, primarily through alteration in coastal hydrodynamics 

and sediment transport include: 

 Burry Inlet SPA 

 Burry Inlet Ramsar 

 Carmarthen Bay Dunes SAC 

 Burry Inlet and Loughor Estuary SSSI 

 Pembrey Coast SSSI 

 Whiteford Burrows SSSI 

 Cwm Ivy Tor SSSI 

 

Gower Commons SAC and Rhossili Down SSSI could also be indirectly affected through 

an increase in air pollution during construction and operation causing nutrient 

enrichment and changing vegetation composition. 

In addition to the above, Worms Head is a known haul-out site for grey seal, which could 

be associated with any of the European sites within south and west Wales and England 

designated with grey seal as a feature (Lundy SAC, Pembrokeshire Marine SAC and Pen 

Llyn a’r Sarnau SAC). 

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any rivers. The option is, however, in Carmarthen Bay SAC and is much closer to 

fish migratory routes which may pass through Carmarthen Bay to access the River Tywi 

SAC. This option could affect fish migrating to Swansea Bay (Rivers Tawe, Neath and Afan) 

but also to Carmarthen Bay/River Twyi and the Severn Estuary to a greater extent than 

the application site. As such, this option’s more westerly position, within the main Bristol 

Channel flow will have the potential to influence a larger number of rivers and water 

bodies, including SAC rivers acknowledging that migrating fish into these rivers may not 

have to come into as close proximity to the lagoon to get into their rivers as the 

application site. 

In conclusion, it is considered that this option is likely to have significant effects on a 

number of European and nationally designated sites. Although the effects are not 

quantifiable without detailed environmental studies, it would be anticipated that, in 

terms of Habitats Regulations Assessment (HRA), an appropriate assessment would be 

required. It is considered at this stage that a negative outcome from the appropriate 

assessment may result, leading to further stages of HRA and possible compensatory 

measures. Some loss of features may not be possible to compensate for (subtidal 
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habitats, maritime cliff), leading to the conclusion that this option is considered not to be 

a better environmental option than the application site. 

2 – Oxwich 

Bay 

(Discounted at 

Stage 1 as not 

being a 

significantly 

better 

environmental 

option due to 

environmental 

designations) 

 

This option has shallow water depth and is in a sheltered location. 

Land access to this option for heavy construction vehicles and plant is difficult due to the 

steep cliffs surrounding the landfalls and access to services is also difficult. Land near to 

the landfall locations is not suited to laydown areas and construction compounds. 

Oxwich Bay is also an iconic beauty spot on the Gower Peninsula, itself an AONB. The 

beach is considered to be of national importance for tourism and recreation and attracts 

many visitors annually. The waters off the beach are monitored for their bathing water 

quality due to their use (Oxwich Bay). This option would enclose this entire bay and make 

landfall at either end. This could potentially have a detrimental effect on the landscape, 

amenity, recreation and tourism value of the area. 

The connection to the electrical network is some 15 km away and will require a new 

overhead power line. 

No rivers are impounded. This option encloses Oxwich Bay SSSI, Penard Valley SSSI, 

Great Tor (Three Cliffs Bay) SSSI and Oxwich NNR.   A tidal lagoon would potentially have 

significant direct and indirect effects on the nationally designated sites (as detailed in 

column B) which could affect their integrity.  There may also be potential indirect effects 

on internationally designated sites in close proximity. This could potentially significantly 

delay or prevent development of a pathfinder. 

Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Construction cost would be higher (grid connection); 

 Technical difficulties associated with landfall locations, construction compounds, 

access to services, access for construction vehicles.  

 Potential significant effects on socio-economics in relation to existing uses of the site 

and landscape thus, likely to reduce support for development of a tidal lagoon 

pathfinder; 

 Presence of nationally designated sites which could be potentially be significantly 

directly and indirectly affected which could significantly delay or prevent development 

of a pathfinder.  Presence of internationally designated sites in close proximity which 

may be indirectly affected. 

 

The option lies within Bristol Channel outer north coastal water body 

(GB611008590001): 

 Current (2015) status: moderate (moderate ecological status, good chemical status) 

 Overall status objective: good by 2021 

 Chemical status objective: good by 2015 

If derogation under Article 4.7 was required, the project would also need to consider the 

provisions of Article 4.8 in relation to the internationally protected sites which 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.’   

This option encloses Oxwich Bay SSSI, Penard Valley SSSI , Great Tor (Three Cliffs Bay) 

SSSI and Oxwich NNR and will directly affect the special features of the SSSI (sand dunes, 

saltmarsh, reed bed, open water and ditch systems, fen, calcareous grassland, maritime 

grassland, dry heath, coastal scrub, vascular plant assemblage, invertebrate assemblage, 

semi-natural broadleaf woodlands, wet woodland and geomorphology), throughout 

construction and operation primarily through the following: 

 changes to coastal hydrodynamics and sediment transport (effects on waves, 

currents, erosion and deposition of sediments)  causing habitat loss or degradation 

(or loss of geological features;  

 changes in water levels affecting intertidal and freshwater habitats; 

 decreases in water quality as a result of dredging and other construction/operation 

activities; 

 increased risk of pollution events; 

 increase in air pollution; 

 increases in disturbance; 

 loss of terrestrial habitat through access routes, compounds etc. 

 

Designated sites that are located in close proximity to this location and therefore also 

have the potential to be affected, primarily through alteration in coastal hydrodynamics 

and sediment transport include:  

 Carmarthen Bay and Estuaries SAC 

 Carmarthen Bay SPA 

 Limestone Coast of South West Wales SAC 

 Minchin Hole SSSI 

 

Gower Commons SAC, Gower Ash Woods SAC and Cefn Bryn Down SSSI could also be 

indirectly affected through an increase in air pollution during construction and operation 

causing nutrient enrichment and changing vegetation composition. 

The area also supports a wide range of S42/BAP habitats and species such as bats and 

wet woodland that could be indirectly affected by this option. 

No European sites will be directly affected by this option which means that the 

requirement to go beyond the appropriate assessment stage under the HRA process is 
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unlikely, however, extensive mitigation measures may still be required to ensure no 

adverse effect on site integrity. 

Pennard Pill and Oxwich Marsh will also be enclosed by this option. 

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any rivers. The option is, however, located further out into the Bristol Channel 

main flow than the application site, and whilst it is positioned around the Gower 

headland, its westerly position means it has the potential to encounter more fish 

migrating upstream to the Severn Estuary and upstream SAC rivers. As such it is likely 

that more fish migrating upstream to the Severn Estuary may encounter this option and 

therefore it would influence a larger number of river waterbodies including SAC rivers. 

In conclusion, it is considered that this option is likely to have significant effects on a 

number of internationally and nationally designated sites. Although the effects are not 

quantifiable without detailed environmental studies, it would be anticipated that, in 

terms of Habitats Regulations Assessment (HRA), an appropriate assessment would be 

required. Extensive and detailed mitigation measures would be required in order to 

avoid or reduce the impacts on the SACs, SPAs and SSSIs to an acceptable level. 

Therefore, this option is considered not to be a better environmental option than the 

application site. 

3 – Mumbles 

Bay 

(Discounted at 

Stage 1 as not 

being a 

significantly 

better 

environmental 

option due to 

environmental 

designations) 

This option has shallow water depth and is in a sheltered location. 

There are no suitable construction or lay-down areas near the two landfalls for this 

option. 

As the option is close to a large municipal centre (Swansea) it has good access to 

services. 

The existing 275kV line runs relatively near to the option and there is a relatively short 

distance to the nearest substation, however this infrastructure is more distant than for 

Tidal Lagoon Swansea Bay. 

The option encloses the main recreational beach area in Swansea, which is well used, and 

also makes landfall at the Mumbles which is a popular tourist area and within the Gower 

AONB. The waters off the beach are monitored for their bathing water quality due to 

their use (Swansea Bay). Water sports are carried out within the Bay.   

Land access for this option is difficult as the coastal road past the University Singleton 

Campus is very busy and there would be potentially significant impacts resulting from 

construction traffic.  

The site would therefore have the potential for greater landscape, tourism and recreation 

effects than Tidal Lagoon Swansea Bay. 

The option is considered to be of an equivalent cost to Tidal Lagoon Swansea Bay. 

Clyne River would be impounded by this option as would a considerable number of 

combined sewer overflows which discharge to the foreshore (CSO).  This option also 

encloses Blackpill SSSI.  A tidal lagoon would potentially have significant direct and 

The option lies within Swansea Bay Coastal waterbody – heavily modified waterbody (for 

flood defence and navigation purposes, due to the presence of extensive artificial 

shoreline structures and the occurrence of dredging related activities within the 

waterbody): 

 Current (2015) status: moderate (mitigation measures not in place); moderate 

ecological potential and fail chemical status. 

 Overall status objective: Good potential by 2027 

 Chemical status objective: Good potential by 2027 

If derogation under Article 4.7 was required, the project would also need to consider the 

provisions of Article 4.8 in relation to the internationally protected sites which 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.’   

This option encloses Blackpill SSSI. The site is notified for its overwintering populations of 

Sanderling and Ringed Plover. The site is particularly important for birds migrating up the 

western coast of Europe towards their breeding grounds in Iceland and Greenland and is 

considered functionally linked to the Burry Inlet SPA. This option could affect the features 

of this SSSI throughout construction and operation primarily through the following: 

 changes to coastal hydrodynamics and sediment transport (effects on waves, 

currents, erosion and deposition of sediments) causing habitat loss or degradation;  

 changes in water levels affecting intertidal habitats; 

 decreases in water quality as a result of dredging and other construction/operation 

activities; 

 increased risk of pollution event;; 
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indirect effects on this nationally designated site (as detailed in column B) which could 

affect its integrity.  This could potentially significantly delay or prevent development of a 

pathfinder.  Potential for indirect effects on internationally designated sites. 

Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Equivalent construction cost; 

 Technical difficulties associated with landfall locations, construction compounds, and 

access for construction vehicles.  

 Potential significant effects on socio-economics in relation to existing uses of the site 

and landscape thus, likely to reduce support for development of a tidal lagoon 

pathfinder; 

 Presence of a nationally designated site which could potentially be significantly 

directly and indirectly affected which could significantly delay or prevent development 

of a pathfinder.  Potential indirect effects on internationally designated sites. 

 increases in visual, noise and vibration disturbance; 

 loss of habitat through access routes, compounds etc. 

 

Designated sites that are located in close proximity to this location and therefore also 

have the potential to be affected, primarily through alteration in coastal hydrodynamics 

and sediment transport include:  

 Carmarthen Bay SPA 

 Kenfig SAC 

 Kenfig SSSI 

 Kenfig Pool and Dunes NNR 

 Crymlyn Burrows SSSI 

 

No European sites will be directly affected by this option which means that the 

requirement to go beyond the appropriate assessment stage under the HRA process is 

unlikely, however, mitigation measures may still be required to ensure no adverse effect 

on site integrity. 

Clyne River is also impounded by this option, with potential impacts on migratory fish.  

During wet weather, the impoundment of the river Clyne and the numerous CSOs would 

have localised impacts on water quality, which would need to be addressed or managed. 

With regards to migratory fish that make up part of the fish quality element for the 

upstream river and transitional waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any of these rivers. The option is located within Swansea Bay and as such is 

considered to be in a similar off-line position as the application site in terms of the main 

migratory route to the Severn Estuary and upstream rivers. As the option is away from 

the main Bristol Channel flow and upstream of Carmarthen Bay it is considered that it 

would have limited impact on fish in these rivers. It is adjacent to the River Tawe, as for 

the application site, but it is further away from the River Neath. 

In conclusion, as this option completely encloses Blackpill SSSI and therefore would 

require extensive mitigation and possibly compensatory measures to minimise its 

potential impact, this option is considered not to be a better environmental option than 

the application site. 

4 – Swansea 

Bay (Part of 

Stage 1 Site 1 

Swansea 

Seafront 

extending 

from east of 

Blackpill SSSI 

to west of 

Crymlyn 

Burrows) 

Application 

site. 

This option has shallow water depths and is generally well protected from the prevailing 

wind and wave conditions. 

There are sufficient facilities for an onland construction compound and lay-down area.  

The section of coast between the Tawe and Neath rivers is not well used recreationally or 

by tourists. 

The option is not within any statutory ecological, landscape or heritage designations and 

it does not impound any rivers.  

Crymlyn Burrows SSSI lies adjacent to the tidal lagoon and Blackpill SSSI is in close 

proximity. 

Assessment of effects of the development of a tidal lagoon at this site is presented in the 

Environmental Statement, the HRA and the WFD reports produced by TLSB. 

The site is adjacent to Crymlyn Burrows SSSI and in close proximity to Blackpill SSSI and 

Kenfig Dunes SAC/SSSI. 

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any of these rivers. With the large width of the Bristol Channel at the point it flows 

past Swansea Bay and the off-line nature of Swansea Bay 'hydrodynamically', the use of 

selective tidal transport is likely to take migratory species past Swansea Bay upstream 

without encountering the lagoon option positioned within the bay. Any options further 

east into the Bristol Channel, where the channel becomes narrower, may result in more 

influence on the passage of fish to the protected areas upstream in the Severn Estuary. 

With regard to options further to the west, around the Gower Peninsula, these may have 

 This is the 

application 

site. 
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As the option is close to a large municipal centre (Swansea) it has good access to 

services. 

The existing 275kV line runs near to the option and there is a relatively short distance to 

the nearest substation. 

The area near Swansea Port has good marine and land access, with the Great Western 

railway line running into Swansea, the M4 motorway nearby and Swansea Port also close 

by.  

a greater influence on the passage of fish to Carmarthen Bay / River Tywi SACs. TLSB is 

adjacent to the Rivers Tawe and Neath and, whilst fish migrating to these rivers will need 

to come into close proximity to the lagoon, the lagoon does not form a barrage to their 

passage. TLSB is in an hydrodynamically off-line position from the main Bristol Channel 

flow and is well upstream of Carmarthen Bay SAC. As such it is considered that TLSB will 

have limited impact on fish in these rivers. 

In relation to environmental designations, the HRA concluded that there would be no 

significant effects on internationally protected sites that would require compensatory 

measures.  The ES predicted that there will be no loss of integrity to nationally 

designated sites.  Where appropriate, mitigation for indirect effects on nationally 

designated sites will be secured through the Construction Environmental Management 

Plan, the Operational Environmental Management Plan and the Adaptive Environmental 

Management Plan. A derogation under Article 4.7 of the WFD is required for Swansea 

Bay coastal water body. 

5 – Aberafan 

(Part of Stage 1 

Site 2 Aberafan 

seafront 

extending from 

Neath estuary 

to Port Talbot 

Harbour) 

This option has shallow water depth, however it is exposed to waves and currents from 

the Atlantic and consequently marine construction in this area is more difficult and costly. 

Larger rock would be required to protect the marine structures and there would be 

increased potential for downtime during marine construction. Experience with the 

breakwater at Port Talbot suggests that concrete armour units could be necessary. Due 

to the additional engineering required to the breakwater, the option is considered to be 

more expensive than Tidal Lagoon Swansea Bay. 

There are suitable construction compound / lay-down areas near the two landfalls at this 

option at Aberafan and behind Baglan Energy Park. 

As the option is close to a large municipal centre (Port Talbot) it has good access to 

services. 

The existing 275kV line runs relatively near to the option and there is a relatively short 

distance to the nearest substation. The area has good marine and land access from the 

M4 and Great Western railway line, and Port Talbot Dock nearby. 

The option encloses the main recreational beach area in Port Talbot, Aberavon Sands 

which is well used. The waters off the beach are monitored for their bathing water quality 

due to their use (Aberafan).  Area used for kite surfing, surfing and wind surfing.  The 

option would therefore have the potential for greater tourism and recreation effects than 

Tidal Lagoon Swansea Bay. 

The option is not within any statutory ecological, landscape or heritage designations and 

it does not impound any rivers.  Kenfig Dunes SAC and SSSI, and Crymlyn Burrows SSSI 

are in close proximity. 

Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Construction cost would be higher (breakwater construction, construction timetable); 

 Potential significant effects on socio-economics in relation to existing uses of the site 

thus, likely to reduce support for development of a tidal lagoon pathfinder; 

 Presence of internationally and nationally designated sites nearby (Kenfig Dunes SAC 

and Crymlyn Burrows SSSI) (see column B) which could be potentially directly and 

indirectly significantly affected.  Potential for loss of integrity of Crymlyn Burrows SSSI 

The option lies within Swansea Bay Coastal waterbody – heavily modified waterbody (for 

flood defence and navigation purposes, due to the presence of extensive artificial 

shoreline structures and the occurrence of dredging related activities within the 

waterbody): 

 Current (2015) status: moderate (mitigation measures not in place); moderate 

ecological potential and fail chemical status. 

 Overall status objective: Good potential by 2027 

 Chemical status objective: Good potential by 2027 

If derogation under Article 4.7 was required, the project would also need to consider the 

provisions of Article 4.8 in relation to the internationally protected sites, notably Kenfig 

SAC, which 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.’ 

The option is not within any statutory ecological, landscape or heritage designations and 

it does not impound any rivers. 

The option is in close proximity to Crymlyn Burrows SSSI. 

The option is adjacent to the Kenfig Dunes SAC and SSSI. This site is designated for its 

coastal habitats and species, including sand dunes, petalwort and fen orchid.  Whilst no 

direct losses of habitat would be anticipated from this option, the proximity of the 

structure to the European site will result in changes to the hydrodynamic regime and 

sediment transport in front of the sand dunes which could have an effect on the SAC and 

SSSI features resulting in habitat loss, degradation and fragmentation.  

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any of these rivers. The option is located within Swansea Bay and as such is 

considered to be in a similar off-line position as the application site in terms of the main 

migratory route to the Severn Estuary or Carmarthen Bay. As the option is in an isolated 

position from the main Bristol Channel main flow and upstream of Carmarthen Bay it is 
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and potential need for extensive mitigation and compensatory measures for Kenfig 

SAC which could significantly delay or prevent development of a pathfinder. 

considered that it would have limited impact on fish in these rivers.  However, it is 

adjacent to the River Neath and River Afan, so fish migrating to these rivers would need 

to come into close proximity to the option, in the same way as fish entering the Rivers 

Tawe and Neath will need to come into close proximity to the application site.  As with 

the application site, this options does not form a barrage to the river Neath and Afan. 

In conclusion, it is considered that this option is likely to have significant effects on the 

Kenfig Dunes SAC and SSSI European and nationally designated site. Although the effects 

are not quantifiable without detailed environmental studies, it would be anticipated that, 

in terms of HRA, an appropriate assessment would be required. It is considered at this 

stage that a conclusion of an adverse effect on site integrity is possible, leading to further 

stages of HRA and possible compensatory measures.  In any case, extensive and detailed 

mitigation measure would be required in order to avoid or reduce the impacts on the 

SAC to an acceptable level. Therefore, this option is considered not to be a better 

environmental option than the application site. 

6 – Margam 

(Part of Stage 

1 Site 3 

Margam 

Sands 

extending 

from Port 

Talbot 

Harbour to 

Kenfig SAC) 

This option sits in a deeper average water level than Tidal Lagoon Swansea Bay. It is also 

exposed to waves and currents from the Atlantic and consequently marine construction 

in this area is more difficult and costly. Larger rock would be required to protect the 

marine structures and there would potentially be increased downtime for marine 

construction. Experience with the breakwater at Port Talbot even suggests that concrete 

armour units could be necessary.  Due to the additional engineering required for the 

breakwater due to exposure to higher energy waves and being situated in deeper water, 

the option is considered to be more expensive than Tidal Lagoon Swansea Bay. 

There are suitable construction compound / lay-down areas near the two landfalls at this 

option at Port Talbot Dock and the Port Talbot Steelworks. 

As the option is close to a large municipal centre (Port Talbot) it has good access to 

services. 

The option encloses the recreational Margam beach area which is used for kite surfing, 

surfing and wind surfing.  The option would therefore have the potential for greater 

tourism and recreation effects than Tidal Lagoon Swansea Bay. 

The existing 275kV line runs relatively near to the option. The area has good marine and 

land access from the M4 and Great Western railway line, and Port Talbot Dock nearby. 

The option is not within any statutory ecological, landscape or heritage designations and 

it does not impound any rivers. 

The option is adjacent to the Kenfig Dunes SAC and in close proximity to Crymlyn 

Burrows SSSI.  A tidal lagoon would potentially have significant direct and indirect effects 

on these internationally designated sites (as detailed in column B) and potentially require 

extensive mitigation and possibly compensatory measures.  There could also be effects 

on Crymlyn Burrows SSSI potentially affecting the integrity of the site.  This could 

potentially significantly delay or prevent development of a pathfinder. 

Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Construction cost would be higher (breakwater construction, construction timetable); 

The option lies within Swansea Bay Coastal waterbody – heavily modified waterbody (for 

flood defence and navigation purposes, due to the presence of extensive artificial 

shoreline structures and the occurrence of dredging related activities within the 

waterbody): 

 Current (2015) status: moderate (mitigation measures not in place); moderate 

ecological potential and fail chemical status. 

 Overall status objective: Good potential by 2027 

 Chemical status objective: Good potential by 2027 

If derogation under Article 4.7 was required, the project would also need to consider the 

provisions of Article 4.8 in relation to the internationally protected sites, notably Kenfig 

SAC, which 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.’ 

The option is adjacent to the Kenfig Dunes SAC and SSSI. This site is designated for its 

coastal habitats and species, including sand dunes, petalwort and fen orchid.  Whilst no 

direct losses of habitat would be anticipated from this option, the proximity of the 

structure to the European site will result in changes to the hydrodynamic regime and 

sediment transport in front of the sand dunes which could have an effect on the SAC and 

SSSI features resulting in habitat loss, degradation and fragmentation.  

Coastal features of Crymlyn Burrows SSSI may also be indirectly affected, although this 

option does not enclose this SSSI. 

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any of these rivers. The option is located within Swansea Bay and as such is 

considered to be in a similar off-line position as the application site in terms of the main 

migratory route to the Severn Estuary or upstream SAC rivers. As the option is in an 

isolated position from the main Bristol Channel main flow and upstream of Carmarthen 

Bay it is considered that it would have limited impact on fish in these rivers. However, it is 

adjacent to the River Afan and River Cynffig, so fish migrating to these rivers would need 
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 Potential significant effects on socio-economics in relation to existing uses of the site 

thus, likely to reduce support for development of a tidal lagoon pathfinder; 

 Presence of internationally designated site adjacent (Kenfig Dunes SAC) and Crymlyn 

Burrows SSSI (see column B) which could be potentially directly and indirectly 

significantly affected.  Extensive mitigation and compensatory measures may be 

required for potential effects on Kenfig Dunes SAC and potentially there could be 

effects on Crymlyn Burrows SSSI which could significantly delay or prevent 

development of a pathfinder. 

 

to come into close proximity to the option, in the same way as fish entering the Rivers 

Tawe and Neath will need to come into close proximity to the application site.  As with 

the application site, this options does not form a barrage to the River Afan or River 

Cynffig. 

In conclusion, it is considered that this option is likely to have significant effects on Kenfig 

Dunes SAC and SSSI European and nationally designated site. Although the effects are 

not quantifiable without detailed environmental studies, it would be anticipated that, in 

terms of HRA, an appropriate assessment would be required. It is considered at this 

stage that a conclusion of an adverse effect on site integrity is possible, leading to further 

stages of HRA and possible compensatory measures.  In any case, extensive and detailed 

mitigation measure would be required in order to avoid or reduce the impacts on the 

SAC and SSSI to an acceptable level. Therefore, this option is considered not to be a 

better environmental option than the application site. 

7 – Kenfig 

(Discounted at 

Stage 1 as not 

being a 

significantly 

better 

environmental 

option due to 

environmental 

designations) 

This option sits in a deeper average water level than Tidal Lagoon Swansea Bay. It is also 

exposed to waves and currents from the Atlantic and consequently marine construction 

in this area is more difficult and costly. Larger rock would be required to protect the 

marine structures and there would potentially be increased downtime for marine 

construction.  Due to the additional engineering required for the breakwater due to 

exposure to higher energy waves and being situated in deeper water, the option is 

considered to be more expensive than Tidal Lagoon Swansea Bay. 

There are few suitable construction compound / lay-down areas near the two landfalls. 

There is relatively poor access to services at this option due to distance from a municipal 

centre (midway between Port Talbot and Porthcawl). 

The existing 275kV line runs relatively near to the option. 

The area has relatively good marine and land access from the M4 and Great Western 

railway line, and Port Talbot Dock but is more distant from facilities and infrastructure 

than Tidal Lagoon Swansea Bay. 

The option encloses the recreational Kenfig Sands beach area which is used for kite 

surfing, surfing and wind surfing.  The dune system and beach along this section of the 

coast are notable visitor attractions within South Wales, with a visitor centre and 

networks of walks. The option would therefore have the potential for greater tourism and 

recreation effects than Tidal Lagoon Swansea Bay. 

No rivers are impounded. 

The option encloses Kenfig Dunes SAC and SSSI.  A tidal lagoon would potentially have 

significant direct and indirect effects on this internationally designated site (as detailed in 

column B) and potentially require extensive mitigation and possibly compensatory 

measures.  In addition, the tidal lagoon would potentially have an effect on the integrity of 

the Merthyr Mawr SSSI.  This could potentially significantly delay or prevent development 

of a pathfinder. 

Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Construction cost would be higher (breakwater construction, construction timetable); 

The option lies within Swansea Bay Coastal waterbody – heavily modified waterbody (for 

flood defence and navigation purposes, due to the presence of extensive artificial 

shoreline structures and the occurrence of dredging related activities within the 

waterbody): 

 Current (2015) status: moderate (mitigation measures not in place); moderate 

ecological potential and fail chemical status. 

 Overall status objective: Good potential by 2027 

 Chemical status objective: Good potential by 2027 

If derogation under Article 4.7 was required, the project would also need to consider the 

provisions of Article 4.8 in relation to the internationally protected sites, notably Kenfig 

SAC, which 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.’ 

The option encloses the Kenfig  SAC and SSSI and therefore there will potentially be 

direct and indirect effects on this European site throughout construction and operation, 

including the following: 

 habitat loss within SAC resulting from the footprint of the lagoon and any capital and 

maintenance dredging;  

 changes to coastal hydrodynamics and sediment transport (effects on waves, 

currents, erosion and deposition of sediments) causing habitat loss or degradation;  

 changes in water levels affecting intertidal habitats; 

 decreases in water quality as a result of dredging and other construction/operation 

activities; 

 increased risk of pollution events; 

 increase in air pollution; 

 increases in disturbance; 

 loss of coastal habitat through access routes, compounds etc. 

Merthyr Mawr SSSI as part of the SAC may also be affected as above, although this 

option does not enclose this SSSI. 

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 
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 Technical difficulties associated with landfall locations, construction compounds, 

access to services, access for construction vehicles.  

 Potential significant effects on socio-economics in relation to existing uses of the site 

likely to reduce support for development of a tidal lagoon pathfinder; 

 Presence of internationally designated site which could be potentially directly and 

indirectly significantly affected thus requiring extensive mitigation and possible 

compensatory measures which could significantly delay or prevent development of a 

pathfinder. 

 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any rivers but is adjacent to the River Cynffig. The option is, located further out 

into the Bristol Channel main flow than the application site, and means it has the 

potential to encounter more fish migrating upstream to the Severn Estuary and 

upstream SAC rivers. As such it is likely that more fish migrating upstream to the Severn 

Estuary may encounter this option and therefore it could influence a larger number of 

river water bodies including SAC rivers.  

In conclusion, it is considered that this option is likely to have significant effects on the 

Kenfig Dunes SAC and SSSI European and nationally designated site. Although the effects 

are not quantifiable without detailed environmental studies, it would be anticipated that, 

in terms of HRA, an appropriate assessment would be required. It is considered at this 

stage that a conclusion of adverse effect on site integrity is possible, leading to further 

stages of HRA and possible compensatory measures.   

Therefore, this option is considered not to be a significantly better environmental option 

than the application site. 

8 – Porthcawl 

and Rest Bay 

(Part of Stage 

1 Site 4 Coast 

extending 

from Sker 

point to 

Merthyr Mawr 

SSSI.) 

This option sits in a deeper average water level than Tidal Lagoon Swansea Bay. It is also 

exposed to waves and currents from the Atlantic and consequently marine construction 

in this area is more difficult and costly. Larger rock would be required to protect the 

marine structures and there would potentially be increased downtime for marine 

construction.   

There are no suitable construction compound / lay-down areas near the landfalls. The 

northern landfall is at Sker Point, and the southern landfall is in the centre of Porthcawl. 

As the option is near to Porthcawl, there is likely to be good access to services. 

The existing 275kV line runs approximately 10km to the north of the option and so a new 

connection of a much greater length than Tidal Lagoon Swansea Bay would be required.  

The area has relatively good marine and land access from the M4 and Great Western 

railway line, but is more distant from facilities and infrastructure than Tidal Lagoon 

Swansea Bay. 

Due to the additional engineering required to the breakwater due to exposure to higher 

energy waves and being situated in deeper water, as well as increased costs with access 

and laydown areas at the landfalls and distance to the grid connection the option is 

considered to be more expensive than Tidal Lagoon Swansea Bay. 

The option encloses a popular area of the coast, including Porthcawl seafront and Rest 

Bay which is well visited by tourists and recreationally. The waters off the coast here are 

monitored for their bathing water quality due to their use (Rest Bay Porthcawl, Sandy Bay 

Porthcawl). Significant construction activity is likely to have an effect on these receptors. 

The site does not impound any rivers. A number of CSO's discharge to the coastal area. 

The northern landfall of this option is within Kenfig Dunes SAC and SSSI.  A tidal lagoon 

would potentially have significant direct and indirect effects on this internationally 

designated site (as detailed in column B) and potentially require extensive mitigation and 

compensatory measures.  This could potentially significantly delay or prevent 

development of a pathfinder. 

The option lies within Bristol Channel outer north coastal water body 

(GB611008590001): 

 Current (2015) status: moderate (moderate ecological status, good chemical status) 

 Overall status objective: good by 2021 

 Chemical status objective: good by 2015 

If derogation under Article 4.7 was required, the project would also need to consider the 

provisions of Article 4.8 in relation to the internationally protected sites, notably Kenfig 

SAC, which 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.’ 

This option makes northern landfall within Kenfig SAC and SSSI and therefore there will  

be direct and indirect effects on this European site throughout construction and 

operation, including the following: 

 habitat loss within SAC resulting from the footprint of the lagoon and any capital 

and maintenance dredging;  

 changes to coastal hydrodynamics and sediment transport (effects on waves, 

currents, erosion and deposition of sediments)  causing habitat loss or degradation;  

 changes in water levels affecting intertidal habitats; 

 decreases in water quality as a result of dredging and other construction/operation 

activities; 

 increased risk of pollution events; 

 increase in air pollution; 

 increases in disturbance; 

 loss of coastal habitat through access routes, compounds etc. 

 

Merthyr Mawr SSSI as part of the SAC may also be affected as above, although this 

option does not enclose this SSSI. 
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Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Construction cost would be significantly higher (grid connection, bathymetry, 

exposure to waves and currents, construction timetable); 

 Technical difficulties associated with landfall locations, construction compounds, 

access to services, access for construction vehicles.  

 Potential significant effects on socio-economics in relation to existing uses of the site 

likely to reduce support for development of a tidal lagoon pathfinder; 

 Presence of internationally designated site adjacent (Kenfig Dunes SAC) (see column 

B) which could be potentially significantly directly and indirectly affected.  Extensive 

mitigation and possibly compensatory measures may be required for potential effects 

on Kenfig Dunes SAC which could significantly delay or prevent development of a 

pathfinder. 

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any rivers or make landfall adjacent to any rivers. The option is, however, located 

further out into the Bristol Channel main flow than the application site, and means it has 

the potential to encounter more fish migrating upstream to the Severn Estuary and 

upstream SAC rivers. As such it is likely that more fish migrating upstream to the Severn 

Estuary may encounter this option and therefore it could influence a larger number of 

river water bodies including SAC rivers.  

In conclusion, It is considered that this option is likely to have significant effects on the 

Kenfig Dunes SAC and SSSI European and nationally designated site. Although the effects 

are not quantifiable without detailed environmental studies, it would be anticipated that, 

in terms of HRA, an appropriate assessment would be required. It is considered at this 

stage that a negative outcome from the appropriate assessment may result, leading to 

further stages of HRA and possible compensatory measures.   

Therefore, this option is considered not to be a significantly better environmental option 

than the application site. 

 

9 – Merthyr 

Mawr (Part of 

Stage 1 Site 4 

Coast 

extending 

from Sker 

point to 

Merthyr Mawr 

SSSI.) 

This option has a shallow water depth, but it is exposed to waves and currents from the 

Atlantic and consequently marine construction in this area is more difficult and costly. 

Larger rock would be required to protect the marine structures and there would 

potentially be increased downtime for marine construction. 

There are suitable construction compound / lay-down areas near the western landfalls, to 

the west of Trecco Bay however the eastern landfall is situated distant from any existing 

roads and from any suitable laydown areas and would require a river crossing or 

extensive construction to access. As the western landfall of the option is near to 

Porthcawl, there is likely to be good access to services. 

The existing 275kV line runs approximately 10km to the north of the option and so a new 

connection of a much greater length than Tidal Lagoon Swansea Bay would be required. 

The eastern landfall does not have good land access and the option is distant from any 

operational ports.  

With the difficulties and increased costs associated with access and laydown areas, 

distance to the grid connection and the additional engineering required to the 

breakwater due to exposure to higher energy waves and being situated in deeper water, 

the option is considered to be more expensive than Tidal Lagoon Swansea Bay. 

The option is within the Glamorgan Heritage Coast, whose definition establishes it as one 

of the best stretches of undeveloped coast which merits protection. The dune system 

and beach along this section of the coast are notable visitor attractions within South 

Wales, with an extensive network of paths and walks. The waters off the beach adjacent 

to the western landfall are monitored for their bathing water quality due to their use 

(Trecco Bay Porthcawl).  

No rivers are impounded.  This option is within the coastal Merthyr Mawr SSSI, which is a 

component part of the Kenfig Dunes SAC.  A tidal lagoon would potentially have 

The option lies within Bristol Channel outer north coastal water body 

(GB611008590001): 

 Current (2015) status: moderate (moderate ecological status, good chemical status) 

 Overall status objective: good by 2021 

 Chemical status objective: good by 2015 

If derogation under Article 4.7 was required, the project would also need to consider the 

provisions of Article 4.8 in relation to the internationally protected sites, notably Kenfig 

SAC, which 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.’ 

The option encloses Merthyr Mawr SSSI and Merthyr Mawr Warren NNR. Merthyr Mawr 

SSSI is a component of Kenfig SAC.  

Therefore there will potentially be direct and indirect effects on this European site 

throughout construction and operation, including the following: 

 habitat loss within SAC resulting from the footprint of the lagoon and any capital and 

maintenance dredging;  

 changes to coastal hydrodynamics and sediment transport (effects on waves, 

currents, erosion and deposition of sediments)  causing habitat loss or degradation;  

 changes in water levels affecting intertidal habitats; 

 decreases in water quality as a result of dredging and other construction/operation 

activities; 

 increased risk of pollution events; 

 increase in air pollution; 

 increases in disturbance; 

No N/A 
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significant direct and indirect effects on this internationally designated sites (as detailed 

in column B) and potentially require extensive mitigation and possibly compensatory 

measures.  This could potentially significantly delay or prevent development of a 

pathfinder.  Nationally designated sites within close proximity which may be indirectly 

affected. 

Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Construction cost would be significantly higher (grid connection, exposure to waves 

and currents, construction timetable); 

 Technical difficulties associated with landfall locations, construction compounds, 

access for construction vehicles.  

 Potential significant effects on socio-economics in relation to existing uses of the site, 

landscape and heritage thus, likely to reduce support for development of a tidal 

lagoon pathfinder; 

 Presence of internationally designated site which could be potentially be significantly 

directly and indirectly affected potentially requiring extensive mitigation and possibly 

compensatory measures which could significantly delay or prevent development of a 

pathfinder. 

 

 loss of coastal habitat through access routes, compounds etc. 

 

Kenfig SSSI as part of the SAC may also be affected as above, although this option does 

not enclose this SSSI. Effects on the coastal grassland feature of Southerndown Coast 

SSSI (adjacent to the eastern landfall) may result from changes in coastal hydrodynamics. 

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any rivers. The option could be considered to be in a similar more 

'hydrodynamically' off-line position from the main migratory route to the Severn Estuary 

as Swansea Bay, being located in the bay between Porthcawl and Ogmore. However the 

location of the option is much closer to the Severn Estuary SAC and it is in a slightly 

narrower section of the Bristol Channel and as such fish migrating upstream may have a 

higher risk of encountering the turbines. This option is also adjacent to the River Ogmore 

and so fish migrating to this river would need to come into close proximity to the option. 

In conclusion, it is considered that this option is likely to have significant effects on the 

Kenfig SAC and SSSI European and nationally designated site. Although the effects are 

not quantifiable without detailed environmental studies, it would be anticipated that, in 

terms of HRA, an appropriate assessment would be required. It is considered at this 

stage that an adverse effect on site integrity and therefore a negative result of the 

appropriate assessment may be recorded. This will lead to further stages of HRA and 

possible compensatory measures.   

Therefore, this option is considered not to be a significantly better environmental option 

than the application site. 

10 – Ogmore 

and 

Southerndown 

(Discounted at 

Stage 1 as not 

being a 

significantly 

better 

environmental 

option due to 

environmental 

designations) 

This option has a shallow water depth, but it is exposed to waves and currents from the 

Atlantic and consequently marine construction in this area is more difficult and costly. 

Larger rock would be required to protect the marine structures and there would 

potentially be increased downtime for marine construction. 

There are no suitable construction compound / lay-down areas at either landfall due to 

the topography and rocky nature of the coastline here. 

As the option is not near to any significant municipal centres (Ogmore and 

Southerndown are small coastal villages) there is unlikely to be good access to services.  

The existing 275kV line runs approximately 15km to the north of the option and so a new 

connection of a much greater length than Tidal Lagoon Swansea Bay would be required. 

The landfalls do not have good land access being distant from main roads and with high 

cliffs between access points and the sea. The option is also distant from any operational 

ports.  

With the difficulties associated with access and laydown areas, distance to the grid 

connection and the additional engineering required to the breakwater due to exposure 

to higher energy waves and being situated in deeper water, as well as increased costs 

with access and laydown areas at the landfalls the option is considered to be more 

expensive than Tidal Lagoon Swansea Bay. 

The option lies within Bristol Channel outer north coastal water body 

(GB611008590001): 

 Current (2015) status: moderate (moderate ecological status, good chemical status) 

 Overall status objective: good by 2021 

 Chemical status objective: good by 2015 

If derogation under Article 4.7 was required, the project would also need to consider the 

provisions of Article 4.8 in relation to the internationally protected sites, notably Kenfig 

SAC, which 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.’ 

The option encloses part of Southerndown Coast SSSI and is adjacent to Kenfig SAC and 

Merthyr Mawr SSSI. Southerndown Coast is of special interest for its rock exposures, and 

for the vegetation of the cliff-tops and valleys which includes species-rich neutral, 

calcareous and maritime grassland, scrub and woodland and supports several rare plant 

species.  

It is considered that there will potentially be indirect effects on Kenfig SAC and direct 

effects on Southerndown Coast SSSI  throughout construction and operation, including 

the following: 

No N/A 
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The option encloses a popular area of the coast, including Ogmore and Southerndown 

which is well visited by tourists and recreationally. The waters off the beach are 

monitored for their bathing water quality due to their use (Southerndown).  The area is 

used for surfing.  Significant construction activity is likely to have an effect on these 

receptors. 

The option is also within the Glamorgan Heritage Coast, whose definition establishes it as 

one of the best stretches of undeveloped coast which merits protection.  

No rivers are impounded. 

This option is within the coastal Southerndown SSSI and in close proximity to Monknash 

Coast SSSI.  A tidal lagoon would potentially have significant direct and indirect effects on 

these nationally designated sites (as detailed in column B) which could affect their 

integrity.  There are also likely to be indirect effects on Kenfig Dunes SAC (Merthyr Mawr 

component) which may require extensive mitigation or possibly compensatory measures. 

This could potentially significantly delay or prevent development of a pathfinder. 

Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Construction cost would be significantly higher (grid connection, exposure to waves 

and currents, construction timetable); 

 Technical difficulties associated with landfall locations, construction compounds, 

access to services, access for construction vehicles.  

 Potential significant effects on socio-economics in relation to existing uses of the site, 

landscape and heritage thus, likely to reduce support for development of a tidal 

lagoon pathfinder; 

 Presence of nationally designated sites which could be potentially significantly directly 

and indirectly affected which could significantly delay or prevent development of a 

pathfinder.  Potential indirect effects on international site possibly requiring mitigation 

or compensatory measures. 

 

 habitat loss within SSSI resulting from the footprint of the lagoon and any capital and 

maintenance dredging;  

 changes to coastal hydrodynamics and sediment transport (effects on waves, 

currents, erosion and deposition of sediments)  causing habitat loss or degradation 

of the SAC and SSSI;  

 changes in water levels affecting intertidal habitats of the SAC; 

 decreases in water quality as a result of dredging and other construction/operation 

activities; 

 increased risk of pollution events; 

 increase in air pollution; 

 increases in disturbance; 

 loss of SSSI coastal habitats through access routes, compounds etc. 

 

This option is also approximately 2.5km from Monknash Coast SSSI, notified for its 

coastal geomorphology, grassland and plant communities. Potential changes in coastal 

hydrodynamics as a result of this option could adversely affect these features. 

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any rivers. The option is however at a narrower section of the Bristol Channel 

(approximately 15 miles across) which is more within the main flow. As such more fish 

migrating upstream to the Severn Estuary may encounter this option. The option is also 

adjacent to the River Ogmore and so fish migrating to this river will need to come into 

close proximity to the option. This option is also further out into the channel main flow 

and so would have the potential to influence a larger number of upstream rivers and 

water bodies than TLSB. 

In conclusion, it is considered that this option is likely to have significant effects on the 

Kenfig Dunes SAC and SSSI European and nationally designated site. Although the effects 

are not quantifiable without detailed environmental studies, it would be anticipated that, 

in terms of HRA, an appropriate assessment would be required. It is considered at this 

stage that a conclusion of an adverse effect on site integrity may be possible, leading to 

further stages of HRA and possible compensatory measures.  In any case, extensive and 

detailed mitigation measure would be required in order to avoid or reduce the impacts 

on the SAC to an acceptable level.  

Additional mitigation and compensation measures would also be required for any 

adverse effects on Southerndown SSSI and Monknash SSSI. 

Therefore, this option is considered not to be a significantly better environmental option 

than the application site. 

11 – Rhoose 

Point to Cold 

Knap Point 

(Part of Stage 

1 Site 6 Coast 

extending 

from east 

This option sits in a deeper average water level than Tidal Lagoon Swansea Bay and is 

more exposed to waves and currents from the Atlantic and consequently marine 

construction in this area is more difficult and costly. Larger rock would be required to 

protect the marine structures and there would potentially be increased downtime for 

marine construction. 

There are no suitable construction compound / lay-down areas at either landfall due to 

the topography and rocky nature of the coastline here. 

The option lies within Bristol Channel inner north coastal water body (GB641008660000): 

 Current (2015) ecological status (moderate) and chemical status (good) 

 Predicted (2027) ecological and (2015) chemical status: good 

 

The option is not within any statutory ecological, landscape or heritage designations and 

it does not impound any rivers. It is however, less than 2km to the east of East Aberthaw 

SSSI, notified for its range of intertidal habitats including rocky and sandy shore and 

No N/A 
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Aberthaw to 

west of Barry.) 

As the option is close to a large municipal centre (Barry) it has good access to services.  

Due to the proximity of the option to Aberthaw Power Station, and the associated 275kV 

lines, the grid connection is likely to be equivalent in distance to Tidal Lagoon Swansea 

Bay.  

The landfalls do not have good land access being distant from main roads and with high 

cliffs along the coast. The option is, however, near to Cardiff Port and Barry Dock. 

With the difficulties associated with road access and laydown areas, and the additional 

engineering required to the breakwater due to exposure to higher energy waves and 

being situated in deeper water, as well as increased costs with access and laydown areas 

at the landfalls, the option is considered to be more expensive than Tidal Lagoon 

Swansea Bay. 

The option is not within any statutory ecological, landscape or heritage designations and 

it does not impound any rivers. The waters off the coast adjacent to the option are 

monitored for their bathing water quality due to their use (Cold Knap Barry).  Leisure park 

(Fontygary) in close proximity and Porthkerry Country Park (country park with seafront 

access). 

In close proximity to East Aberthaw Coast SSSI with indirect effects potentially requiring 

mitigation.   

Based on the above, TLSB considers that this option would not be progressed as a 

pathfinder when compared to the application site due to the following: 

 Construction cost would be higher (exposure to waves and currents, construction 

timetable); 

 Technical difficulties associated with landfall locations, construction compounds, 

access for construction vehicles.  

 Potential effects on socio-economics in relation to existing uses of the site thus, likely 

to reduce support for development of a tidal lagoon pathfinder; 

 In close proximity to nationally designated site which could be potentially be 

significantly indirectly affected which could significantly delay or prevent development 

of a pathfinder. 

 

saltmarsh. This option could potentially have adverse effects on the SSSI through the 

following: 

 changes to coastal hydrodynamics and sediment transport (effects on waves, currents, 

erosion and deposition of sediments)  causing habitat loss or degradation;  

 changes in water levels affecting intertidal habitats; 

 decreases in water quality as a result of dredging and other construction/operation 

activities; 

 increased risk of pollution events; 

 increase in air pollution. 

 

Extensive mitigation measures may be required to ensure no adverse effect on the 

conservation status of the SSSI. 

Potential changes in circulation of cooling water outfall from Aberthaw power station 

affecting marine ecology.  In close proximity to long and short sea outfalls at Cold Knap. 

With regards to migratory fish that make up part of the fish quality element for the 

transitional and upstream river waterbodies, the option does not impound any notable 

rivers for spawning migratory fish, or block the downstream movement of the olfactory 

trail of any rivers. The option is, however, likely to divert the olfactory trails from the 

Severn and associated upstream rivers potentially resulting in increased mixing of the 

trails. The option is much further up the Bristol Channel within the main flow, in a 

narrower section of channel (approximately 13 miles across) and much closer to the 

Severn Estuary SAC.  As such more fish migrating upstream to the Severn Estuary may 

encounter this option. Whilst it does not make landfall directly adjacent to any rivers, as it 

is further out into the Bristol Channel main flow and is much closer to the Severn 

Estuary, more fish migrating upstream to the Severn Estuary have the potential to 

encounter this option and therefore a much greater number of water bodies would be 

potentially affected by this option. 

This option is considered from the initial review to be a broadly environmentally 

equivalent option, but due to its proximity to the Severn Estuary, and it being within a 

narrower section of channel, it has the potential to influence the migratory fish features 

of this nationally and internationally designated site and upstream designated sites, and 

the fish quality element of this transitional waterbody and upstream river waterbodies, to 

a much greater extent than the application site. Therefore, this option is considered not 

to be a significantly better environmental option than the application site. 

NB: From Appendix 2a Stage 1 Site 5 “Small section of coast by west Aberthaw” was not originally considered by TLSB to be technically feasible as the waters along the coast in these areas are too deep to construct lagoon walls. This 

option was therefore discounted on grounds of technical feasibility as described in Paragraph 11 above. 
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22. The evaluation within Table 1 concludes that there is no other site along the coastline between 

the Gower Peninsula and Barry Island which could be considered a significantly better 

environmental option compared to the application site for a pathfinder project. This is consistent 

with the review presented in Appendix 2a which concluded that there were no significantly better 

environmental options along this section of coastline. 
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Appendix 1a – Options considered for a pathfinder site between the Gower Peninsula and Barry 

Island 

 

 

  



Lagoon Option 1 
Rhossili Bay



Lagoon Option 2 
Oxwich Bay



Lagoon Option 3 
Mumbles Bay



Lagoon Option 4
Swansea Bay



Lagoon Option 5 
Aberafan



Lagoon Option 6
Margam



Lagoon Option 7
Kenfig



Lagoon Option 8 
Porthcawl and 
Rest Bay



Lagoon Option 9
Merthyr Mawr



Lagoon Option 10
Ogmore and 
Southerndown



Lagoon Option 11 
Rhoose Point to Cold Knap Point
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Appendix 2a - Additional information provided for the WFD Assessment by TLSB (dated 7th 

April 2015) 

 

  



 
 
 
ORDML145 23rd March 2015 
 
 
  
 
Dear Alex Herbert,  
 
MARINE AND COASTAL ACCESS ACT 2009: PART 4 – MARINE LICENSING  
 
The Marine Licensing Team have now received a response from Natural Resources Wales, 
following the MLT’s request for additional advice with regards to the Water Framework 
Directive Assessment and Associated 4(7) Derogation.  
 
In order to further progress the Marine Licence consultation please provide the additional 
information requested by 20th April 2015  
 
Article 4(7) Derogation  
The information provided by the applicant for test 4(7)d was not sufficient to allow NRW to 
be confident that a limited range of other locations in Wales could provide a better 
environmental option and would be significant, technically feasible and not of 
disproportionate cost. :  
 
Further information is needed to exploring alternative options for the location of the project 
between Gower Peninsula and Barry Island. Noting that these areas may be considered to 
have the appropriate tidal range and are outside of a European Protected Site.  
 
If it is found that significantly better environmental options exist, can TLSB please provide 
information as to whether these options are technically feasible and not of disproportionate 
cost?  
 
TLSB Response  

To confirm TLSB provided information to NRW regarding site selection as part of Tidal 

Lagoon Swansea Bay’s (TLSB) submissions for the derogation of the Project under Article 

4.7 of the Water Framework Directive.  This information is attached in Appendix 1 for ease of 

reference.   In addition, as requested above, further details are provided herein on the site 

selection process specifically to identify whether better environmental options exist, and 

whether they would be technically feasible and not of disproportionate cost. 

The study area to be considered for potential sites, as specified by NRW, is provided in 

Figure 1. The process for identification of potential sites is structured into three discrete 



stages. In this way it can be ensured that a significantly better environmental option, that 

was also technically feasible, and not of disproportionate cost was not overlooked. 

Stage 1 

The first stage involved discounting any sections of coastline within the study area where a 

tidal lagoon would make landfall within or adjacent to, or impound land or sea designated as 

the following: 

 Special Area of Conservation (SAC) 

 Special Protection Area (SPA) 

 Ramsar Site 

 Site of Special Scientific Interest (SSSI) 

 National Nature Reserves (NNR) 

 Area of Outstanding Natural Beauty (AONB) 

 National Park 

 Heritage Coast 

Figures 2a, 2b and 2c show the locations of these designations, and Figure 2d gives an 

overview of the remaining sections of coastline after Stage 1.  To summarise 6 sections of 

coastline have been identified as below: 

1. Swansea Seafront extending from east of Blackpill SSSI to west of Crymlyn Burrows. 
2. Aberafan seafront extending from Neath estuary to Port Talbot Harbour 
3. Margam Sands extending from Port Talbot Harbour to Kenfig SAC. 
4. Coast extending from Sker point to Merthy Mawr SSSI. 
5. Small section of coast by west Aberthaw 
6. Coast extending from east Aberthaw to west of Barry. 

Stage 2 

The six sections of coastline identified above were then reviewed in terms of anthropogenic 

constraints such as operational port facilities and notable tourist beaches. In addition, as 

Swansea Tidal Lagoon does not impound a river, the mouths of rivers were also discounted.  

Finally those sections of the coastline with high cliffs were also discounted due to the 

restrictions on accessibility for construction and operation making them technically 

infeasible.   

Figures 3a, 3b and 3c show the areas of coastline that were discounted for these reasons 

given above. Figure 3d gives an overview of the remaining coastline after Stage 2. These 

areas formed three discrete sites namely; 

A. Swansea Bay from east of river Tawe to Crymlyn Burrow,  
B. Margam Sands extending from Port Talbot Harbour to Kenfig SAC. 
C. Small section of coast by west Aberthaw 

Aberthaw - Option C: it was considered that the option at Aberthaw would not provide a 

significantly better environmental option, as defined above, due to the potential interaction 

with the Aberthaw Power Station and any discharges from this facility. In addition to this, a 

lagoon of the scale proposed would not be able to be accommodated at this site.  

Port Talbot - Option B: There would be two long sea outfalls located within the Lagoon 

footprint towards its northern end and, as such, without extending there could be implications 

in terms of water quality.  In addition to this the proximity of this site immediately adjacent to 

Kenfig SAC, meant that there was increased potential for impacts on the adjacent SAC 



through changes in coastal processes.  Finally,  the southern section of the coastline is 

within the within the Merthyr Mawr, Kenfig and Margam Burrows Registered Historic 

Landscape. It was therefore considered that the potential environmental effect of a lagoon at 

this site (Option B) would be greater than the other option at Swansea Bay (option A)  and 

as such it was not the best environmental option.  

Based on the above, it is concluded that along the coastline between the Gower Peninsula 

and Barry Island, there are no significantly better environmental options for a project of this 

nature. 

 
Fish Assessment  
 
We note that discussions with NRW and the applicant are ongoing with regards to the fish 
modelling undertaken and the potential monitoring and mitigations. Once this discussion, 
including the scheduled meeting of 25th March, have been concluded further monitoring and 
mitigation methods may be outlined to avoid deterioration of WFD objectives.  
 
TLSB Response  

The meeting of the 25th March has been held and we await notes of the meeting to progress 
any outstanding issues.. 
 
Please don’t hesitate to contact me should you have any queries or wish to discuss these 
points further.  
 
Kind regards,  
 
Please do not hesitate to contact me should you have any queries.  
 
Yours sincerely,  
 
 
 
 
 
 
 
Marine Licensing Team  
Natural Resources Wales  

 

 

  



Appendix 1: Information provided to NRW regarding site selection as part of Tidal Lagoon Swansea 

Bay’s (TLSB) submissions for the derogation of the Project under Article 4.7 of the Water 

Framework Directive  

  



Sections 5.5.0.14 – 5.5.0.31 of information to support Article 4.7 assessment (TLSB, 2014) 

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 

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 
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. 

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 

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 

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.  



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.  

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.   

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. 

Grid connection   

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 

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. 

The choice and positioning of the lagoon within Swansea Bay was also supported by 
NRW (CCW) document “Welsh seascapes and their sensitivity to offshore 
developments1”. 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 

                                                           
1 http://www.ccgc.gov.uk/landscape--wildlife/protecting-our-landscape/seascapes/seascape-assessment-of-wales.aspx 



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  

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. 

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 
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 

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  

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 

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 



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. 

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.  

 

  



Response to NRW request for further information on Article 4.7 document (TLSB, 2014) 

NRW Question 7: Whilst a case has been made for why Swansea Bay was chosen, your 

submission does not provide the level of evidence we had expected to demonstrate 

why other locations were discounted.  As you are aware we need evidence to assess 

whether: 

a)      other locations would not provide significantly better environmental options 
b)  other locations which are significantly better environmental options are not 

technically feasible and/or are disproportionately costly 

TLSB Response: 

TLSB’s vision was to build the first tidal range power station which would lead a 

generation of long term power assets in the form of future lagoons with significant 

generating capacity providing affordable electricity.  Given the starting position in 2011, 

in terms of the UK Energy Road Map focus on other forms of renewables, and an 

awareness of a market to fund a project in the light of a lack of any UK tidal range track 

record, TLSB had to consider what was feasible in identifying and developing a ‘First of a 

Kind’ (FOAK) project.  

As a first step, the Crown Estate identified a number of potential sites for tidal lagoons, 

now incorporated into their 2012 UK Wave and Tidal Key Resource Areas Project report, 

which TLSB took into account when evaluating the sites of potential tidal lagoons and 

specifically the development of Swansea Bay as a FOAK project.  This Crown Estate 

report identified that there were a limited number of discrete sites suitable within the 

UK for tidal energy generation projects. 

For a lagoon site to be economic, it needs to have a large volume of water subject to a 

high dynamic tidal range and be sited in relatively shallow waters to minimise seawall 

construction cost.  Figure 1 (overleaf) presents the locations around the UK with a 

suitable tidal range. 

This figure shows that there are limited locations where the tidal range would support 

the potential development of a tidal lagoon.  Further work would also be required to 

identify if siting a lagoon in these areas would be economically viable.  In addition, the 

potential conflict with other projects and renewable energy proposals within these 

areas, such as tidal stream and offshore wind, also further restrict potential 

opportunities.   

Assessing the economic feasibility of developing a FOAK was considered to be the first 

key step for a commercial developer. It must be recognised that a FOAK major 

infrastructure demonstration project, for a concept such as a tidal lagoon, has to be 

built on a smaller scale than successive ‘Nth of a kind’ (NOAK) projects2, such that the 

capital expenditure funding requirements remain credible.  To mitigate against the 

smaller dynamic volume of water in a "pilot project", energy output must be maximised 

                                                           
2 For NOAK projects, deployment of the technologies will have led to some cost reductions due to learning 
effects.  NOAK costs also reflect the fact that generating capacity for these technologies tends to be 
commissioned in fleets, rather than individual plant, meaning that risks relating to constructing and running 
the first plant are spread across the fleet as a whole. 



to provide an economically viable project, whilst construction costs must be controlled 

– consequently TLSB considered that any UK-based demonstration scheme would need 

to be located in an area of the highest tidal range, namely the Severn Estuary area but 

with appropriate bathymetry.   

 

 

 

Figure 1: Tidal range areas suitable for tidal lagoon projects 

 

As part of the identification of a suitable FOAK site within the Severn Estuary in 2011, 

TLSB reviewed the Crown Estate sites and other relevant reports.  This included the 

DECC 2010 Severn Tidal Power studies which identified two potential lagoon sites in the 

Severn Estuary, namely one at Bridgwater Bay and one at Welsh Grounds.  The DECC 

2010 study presented a review of both environmental and economic aspects of the two 

lagoon sites which TLSB reviewed as part of their due diligence process (see Table 1 

below).  It was considered by TLSB that the available data collated in this extensive 



study for these two lagoon sites was current and comprehensive and thus could be used 

as a basis for determining the feasibility and commercial viability of progressing these 

two lagoon options as a FOAK.  A key part of this review for a FOAK project was the 

capital cost of these lagoon sites, and the DECC report estimated these as £6.8bn for 

Welsh Grounds and £12bn for Bridgwater (see Table 1 of the DECC 2010 Severn Tidal 

Power Feasibility Study Conclusions and Summary Report).  TLSB considered that raising 

money at this scale for a FOAK project would not be possible.  Based on preliminary 

outline project evaluations, this was also considered to be the case for other larger 

lagoons, such as those located at Colwyn Bay and West Cumbria.   The tidal lagoon at 

Swansea Bay has a construction cost of c. £1bn and, based on the assessment of the 

funding likely to be available, this was considered to be a credible and affordable FOAK 

with an acceptable risk profile for investors.   

A further lagoon site in South Wales, referred to as ‘Stepping Stones’ proposed by 

Parsons Brinckerhoff in association with Black and Veatch, was also examined.  Parsons 

Brinckerhoff estimated the construction cost for the lagoon to be £1.7bn 

(http://regensw.s3.amazonaws.com/120831_stepping_stones_tidal_lagoon_presentati

on_for_bristol_tidal_forum_ead4881f6fce116d.pdf).  TLSB reviewed the environmental 

constraints in the area (see Table 1 below) and also considered the design and 

associated construction costs.  This technical evaluation led to the conclusion that an 

appropriate design would result in significantly higher construction costs.  Based on 

TLSB’s assessment of the commercial funding market from discussions with key 

institutions, it was viewed that this project would not be appropriate as a FOAK project.   

It should also be noted that siting a FOAK project within one of the few sites around the 

UK identified as appropriate for a tidal lagoon project could potentially compromise the 

suitability of that site for a future larger capacity energy generating station.  The project 

needed to be a deliverable, genuine, full-scale, pilot plan representative of a FOAK that 

can be scaled and rolled out in other suitable locations around the UK and potentially 

oversees.  The project also needed to be of sufficient scale to qualify as a Nationally 

Significant Infrastructure Project (NSIP), but mindful of the fact that if it became too big 

then infrastructure funders would not fund it and too small, then the required Contract 

for Difference (CfD) would be too high for the government to support.  The need for an 

optimum sized scheme is also recognised by the Committee on Climate Change 

(October 2009), Meeting Carbon Budgets – the need for a step change report which 

stated that for the Severn Estuary, “even if building a smaller barrage or lagoon proves 

more cost-effective it may not be desirable to proceed with this option if it rules out the 

addition of a large barrage in the future”.   This finding was also supported by the 

Department of Energy and Climate Change (October 2010) Severn Tidal Power 

Feasibility Study: Conclusions and Summary Report.   Further feasibility work has been 

continuing by Tidal Lagoon Power (TLP) on optimising the future lagoon projects at a 

number of sites, including West Cumbria, Colwyn Bay, the Severn Estuary and the 

Bristol Channel.   

In parallel to the review of the economic feasibility of developing a FOAK, an initial 

review of siting a lagoon within the locations identified in Figure 1 was undertaken by 

TLP in relation to potential environmental constraints that could significantly delay or 

prevent development of a FOAK.  Public perception and support from local communities 

and environmental bodies was also seen as key aspects of identifying a FOAK.  Grid 

http://regensw.s3.amazonaws.com/120831_stepping_stones_tidal_lagoon_presentation_for_bristol_tidal_forum_ead4881f6fce116d.pdf
http://regensw.s3.amazonaws.com/120831_stepping_stones_tidal_lagoon_presentation_for_bristol_tidal_forum_ead4881f6fce116d.pdf


connection within the timeline of the proposed development was a further key 

consideration as larger lagoons may require significant grid improvements, which would 

need to be carried out by external parties, in order to accommodate the electricity 

generated.  A high level review of constraints and opportunities was undertaken and a 

judgement of the potential significance of effects of a lagoon project was made in 

relation to the viability of developing a FOAK at a particular location.  This work is seen 

as a key requirement of attracting funding for a FOAK as investment bodies would 

require an acceptable risk profile in terms of the path of the application through the 

planning process and the likelihood of obtaining a consent within a given timescale.  It 

should also be recognised that institutional investors require the certainty that the 

government and Crown Estate will support a tidal lagoon before investing.  Siting a 

project in an environmentally less sensitive area already identified by the Crown Estate 

as being suitable for tidal energy generation was seen as key aspects in obtaining this 

support, thus opening up negotiations for funding the FOAK. 

This high level review examined the following key elements as part of this process: 

 High tidal range (>8m); 

 Suitable bathymetry (sloping seabed to the -5-10m CD contour range that would 

then support the geotubes/rock bund structure plus the combination of a deeper 

section for submerged turbines); 

 Grid connection – capacity or upgrade programmed within timeline of project 

development; 

 Population proximity – opportunities for enhancements e.g. recreation, flood 

defence;  

 Environmentally designated areas – avoiding an internationally designated site was 

considered to be significant aspect in relation to siting a FOAK lagoon in that they 

added to the complexity of gaining development consent for a pilot nationally 

important infrastructure project; 

 Enclosure of a river – avoiding enclosing a river would reduce impacts on potential 

environmental receptors, e.g. fish, water quality, navigation. 

 Local community and stakeholder views (are the community and local stakeholders 

receptive to the idea of a lagoon, from consultations to date (noting that public 

engagement cannot be expected across all sites as part of a feasibility exercise). 

Table 1 below presents an overview of the review undertaken for siting a FOAK within 
areas identified in Figure 1 by TLSB.  As can be seen from Table 1, construction cost 
estimates for Swansea and Colwyn Bay were below the threshold considered 
appropriate for a FOAK as detailed above.  In addition, the other sites had a number of 
key constraints, primarily their location within an internationally environmental 
designated area and grid connection aspects.  Colwyn Bay, although below the 
economic threshold, was located within an internationally designated site and this 
potential complexity, together with its capacity to support a larger energy generating 
station, resulted in it not being progressed as the FOAK project.   

  



Table 1: Overview of FOAK site review 
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Bridgwater 
Bay* 
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Welsh 
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Y N Y N unknown Y N 

Barry Roads 
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Fleetwood Y N Y N unknown Y N 

West Cumbria Y N Y N unknown Y N 
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Notes:  

* extensive information available from the DECC (2010) Tidal Power Study 

** information available from the Parsons Brinckerhoff (2012) Stepping Stones study 

*** it should be recognised that TLSB is a private developer and detailed costings of potential lagoon options 

within areas identified are commercially confidential. 

As identified in Chapter 3 of the ES, and further highlighted in the WFD Information to 

Support Article 4.7 Derogation for Swansea Bay Coastal Waterbody (TLSB, November 

2014), Swansea Bay was chosen as the preferred site by TLSB for a FOAK project on the 

basis that it fits the requirements identified as key parameters.  In addition, siting of a 

lagoon in Swansea Bay has been the subject of historical studies and consultation 

starting around 2003.  This meant that there was already extensive information about 

the site and a positive response from the local community for a lagoon development.  

The positive outcome of any consultation exercise is a significant material consideration 

for any developer, particularly for a pilot project. 

The above text identifies that all suitable sites in Wales and England were examined in 

relation to a number of key parameters and Swansea Bay was chosen as the most 

appropriate location for a FOAK project.  As emphasised previously, a FOAK major 

infrastructure demonstration project for a concept such as a tidal lagoon has to be built 

on a smaller scale than successive NOAK projects, such that the capital expenditure 

funding requirements remain credible.  TLP is currently investigating siting future, 

larger, tidal lagoons as NOAK projects at the other areas identified in Figure 1 and as 

such, no site has yet been fully discounted on environmental, technical feasibility or 

disproportionate costs.  Therefore further assessment on these grounds above what has 

been undertaken is not considered applicable at this time for a FOAK project.  As part of 

the ongoing development of a NOAK project, TLP is giving full consideration to 



environmental, social and economic issues of siting a lagoon within the discrete areas 

identified within Figure 1 of this report. 
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Appendix 3a – South Wales Grid Connection Map – Western Power Distribution 
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