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1 Introduction 

1.1 The TLSB project 

1.1.1 Tidal Lagoon Swansea Bay (TLSB) is proposed to be the world’s first purpose built 

tidal energy lagoon (the Project). 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 TLSB made an application to the Planning Inspectorate on 7 February 2014 for a 

Development Consent Order (DCO) to authorise the construction and operation of 

the 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 for Energy and Climate Change (SoS) on 9 June 2015. 

1.1.3 As the Project lies within Welsh waters, a parallel application for a Marine Licence 

(ML) was made to the Permitting Services (PS) department (then, the Marine 

Licensing Team) within Natural Resources Wales (NRW) on 7 February 2014. The 

process for granting a ML is provided for in the Marine and Coastal Access Act 2009 

(MCAA 2009), which gives the appropriate licensing authority (NRW(PS) in this case) 

powers to grant or not grant a ML to an applicant who wishes to carry out 

licensable activities in territorial waters.   

1.1.4 Therefore, alongside the DCO process, TLSB has been working to assist NRW(PS) 

to determine the application for the ML. The Secretary of State (as the Competent 

Authority for the DCO application) accepted the conclusions of the Habitats 

Regulations Assessment (HRA) presented during the DCO Examination. However, 

issues surrounding the potential impacts on the fish population of Swansea Bay 

and the wider marine environment as a result of the operation of the turbines have 

subsequently been raised by NRW(PS) and their advisors, NRW Technical Experts 

(NRW(TE)) and Cefas. Because NRW(PS) is also a competent authority in respect of 

the ML, HRA has also been performed in relation to this application. 

1.1.5 Further details regarding the project components can be found in Section 2 of this 

Report and in the Environmental Statement produced for the Project (TLSB, 2014). 

1.2 Purpose and background to this report 

1.2.1 The purpose of this ‘Report to Inform the Habitats Regulations Assessment for the 

determination of the Marine Licence’ (the HRA Report) is to document the 

assessment process that has been undertaken in respect of the Project, in order 

to meet the purposes of the Conservation of Habitats and Species Regulations 

2010 (as amended) (Habitats Regulations).  
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1.2.2 The HRA Report provides the information necessary to allow NRW(PS) (as the 

Competent Authority) to determine whether there will be an adverse effect on any 

Natura 2000 sites as a result of the Project. The Report should be read in 

conjunction with the Report to Inform Habitats Regulations Assessment Document 

5.5 (TLSB, July 2014), the Alternative Fish Impact Assessment Results (TLSB, July 

2016) and Alternative Fish Impact Assessment Addendum 1: Monte Carlo analysis 

of Alternative Draw Zone Models (TLSB, June 2017). In particular, the findings of 

those reports with regard to the impact of the Project on features including Kenfig 

SAC remain unchanged.  Further, they have been accepted by the SoS in her 

decision, since when there has been no material change in circumstances that 

would cause their conclusions on those topics to be revisited. 

1.2.3 Accordingly, this HRA Report focuses specifically on the potential effects of the 

Project on certain migratory fish species that are designated as features of 

particular European sites. The focus is upon impacts during the operation of the 

Project. In revisiting and expanding the information on impacts in relation to fish 

species, it should be borne in mind that during the DCO Examination, NRW 

responded to representations from TLSB with a letter dated 12th August 2014 

which stated ‘we agree that there will be no adverse effect on any Natura 2000 sites 

alone or in-combination, from the proposed development, with the exception of Kenfig 

SAC.’ Concerns regarding Kenfig SAC were focused on the implications of long-term 

dredge disposal adversely affecting dune features of the SAC and therefore are not 

relevant to this HRA Report.  

1.2.4 The then SoS for Energy and Climate Change issued her ‘Record of Habitats 

Regulations Assessment undertaken under Regulation 61 of the Conservation of 

Habitats and Species Regulations 2019 (as amended)’ on the 8th June 2015. The 

SoS concluded that ‘the Project (alone and when considered in combination with all 

relevant plans and projects) will not have an adverse effect on the integrity of the River 

Severn SAC and Ramsar (sic), River Usk SAC and River Wye SAC.’  This conclusion was 

based on the use of variable speed turbines and installation of an Acoustic Fish 

Deterrent (AFD) and ongoing performance monitoring.   

1.2.5 The Environmental Statement (TLSB, 2014) considered fixed speed turbines and 

information regarding variable speed turbines proposed for the Project was 

provided by TLSB during examination at Deadline II, in Appendix 3.1.1 (September 

2014).  Fixed speed turbines represent a worst case in respect of impacts on key 

fish species. The updated modelling did not include shear stress data as it was not 

available at that time, and which it was predicted would further reduce impacts on 

fish. This has subsequently been shown to be the case. As such, whilst the impacts 

from the variable speed turbine were lower than fixed speed turbines, AFD were 

still predicted to be required. On this basis, the conclusion of the SoS can be 

expected to remain entirely sound in respect of the variable speed turbines. 

1.2.6 Subsequent to Examination, further information was submitted through the 

Marine Licence process by TLSB to NRW(PS) on the potential effects on fish from 

the use of variable speed turbines including updated shear stress data in 'Technical 

Note Turbine selection - minimising impacts on fish including CFD: FINAL' (TLSB, 
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2015). The results of the updated modelling demonstrated that impacts of the 

Andritz variable speed turbine to be used on the Project were found to be further 

reduced, and below the significance criteria set out within the Environmental 

Statement which identified the need for mitigation, such as AFD. On this basis, the 

decision of the then SoS in 2015, that the Project will not have an adverse effect on 

the integrity of the River Severn SAC and Ramsar (sic), River Usk SAC and River Wye 

SAC should also be applied to the Project for Andritz variable speed turbines.    

1.2.7 The impacts presented within the Alternative Fish Impact Assessment Addendum 

1: Monte Carlo Analysis of Alternative Draw Zone Models (TLSB, June 2017) for the 

relevant species of concern are of a similar order of magnitude to those presented 

within the Environmental Statement (TLSB, 2014) and in subsequent submissions 

during the DCO Examination process and Marine Licence process. A comparative 

table of results is shown in Table 1.1. Notwithstanding the assessment under the 

Conservation of Habitats and Species Regulations 2010 (as amended) presented 

below, given the magnitude of impacts on the relevant species being similar, the 

conclusions of the original HRA through the DCO process are considered to remain 

valid and applicable. 

Table 1.1 Turbine encounter and injury rates from Environmental Statement (TLSB, 2014) 

and Alternative Fish Impact Assessment Addendum 1: Monte Carlo Analysis of 

Alternative Draw Zone Models (TLSB, June 2017). 

Species Turbine Encounter and Injury Rates 

Environmental Statement 

(2014) 

 

 

 

Annual Mortality Rate 

calculated via IBM and 

STRIKER models 

Alternative Fish Impact Assessment 

Addendum 1: Monte Carlo Analysis 

of Alternative Draw Zone Models 

(TLSB, June 2017) 

 

Mean Population Impact (1st-99th 

percentile for diadromous species; 

5th-95th for marine species)  

calculated via ADZ and STRIKER 

models 

Atlantic salmon Adult: 0.87% 

Smolt: 0.12% 

Tawe: 0.19% (0.004%-1.36%) 

Neath: 0.19% (0.005%-1.31%) 

Afan: 0.09% (0.003%-0.60%) 

Sea trout Adult: 3.40% 

Smolt: 0.16% 

Tawe: 1.64% (0.24%-7.77%) 

Neath: 1.73% (0.26%-8.18%) 

Afan: 1.39% (0.87%-4.39 %) 

Shad Shad: 0.77% 0.08% (0.004%-0.41%) 

European eel Adult: 0.19% 

Elver: 0.07% 

0.16% (0.0031%-0.80%) 
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River lamprey Adult: 1.35% 

Transformer: 0.02% 

2.32% (0.06%-11.51%) 

 

Sea lamprey Adult: 1.86% 

Transformer: 0.15% 

0.26% (0.005%-1.30%) 

 

1.2.8 Section 2 of this report provides a brief overview of the Project.  Section 3 outlines 

the Habitats Regulations Assessment (HRA) process. Section 4 details the initial 

screening process undertaken for the DCO and Marine Licence submission and 

Section 5 follows this with the revised screening undertaken for this submission 

based on the updated fish impact assessments. Section 6 details the conservation 

objectives and feature condition of the designated sites. The appropriate 

assessment for features, where a likely significant effect could not be ruled out is 

contained, is given within Sections 7 to 9 and the screening and appropriate 

assessment of the Project effects in-combination with others is detailed in Sections 

10 and 11. Summary and conclusions are set out in Section 12 and references are 

provided in Section 13.  
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2 Project components 

2.1 Project description 

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

Swansea Bay, South Wales (Figure 2.1). The Project will generate renewable energy 

in the form of electricity using the large tidal range (the difference between high 

and low water) which is a distinguishing feature of the Bay. As provided in the DCO 

the tidal range power station will have up to sixteen turbines and up to ten sluices 

and an installed capacity of 320 Megawatts (MW), generating 500-600GWh net 

annual output. The Project will deliver an operational life of 120 years. 

 

Figure 2.1 The Project 

2.1.2 The Lagoon will enclose part of Swansea Bay, from the eastern side of the River 

Tawe (western landfall) to the eastern edge of the new Swansea University Bay 

Campus (SUBC) (eastern landfall). The new sea walls that impound the Lagoon will 

extend approximately 1.5km directly offshore from the campus, adjacent to 

Crymlyn Burrows SSSI.  The lagoon sea walls will then extend in a southwest 

direction along the western boundary of the training wall of the River Neath 

Channel. A turbine and sluice gate housing will be located in the south west of the 

Lagoon, at an oblique angle to the dredged channel of the River Tawe.  The sea wall 

will then extend north towards Swansea Port, close to the mouth of the River Tawe 

parallel but off set by 100m to the dredged channel for the River Tawe. In total, this 



 Tidal Lagoon Swansea Bay  

 
Tidal Lagoon Swansea Bay – Report to Inform Habitats Regulations Assessment for Determination of Marine Licence 

TLSB_ML_Fish_June 2017_HRA 6 

 

will form an approximately 9.5km-long, U-shaped, sea wall which will encompass 

approximately 11.5km2 of the seabed, foreshore and intertidal area of Swansea 

Bay.   

2.1.3 The turbines and sluice gates are housed in concrete structures at the south-west 

point of the lagoon. The total length of the turbine house, tidal flow dividing 

structure and sluice gate structure is approximately 410m long and 68m wide. The 

power station structure will accommodate up to sixteen low head bi-directional 

Kaplan bulb turbines and up to ten sluice gates.  

2.1.4 The sea wall will form an enclosure, impounding water and allowing a difference in 

water level (head) to be created between the lagoon and the sea outside. At high 

tide, the water in the lagoon will be held as the sea level outside falls until the 

required head difference has been created. At this stage, both the turbine wicket 

gates and sluices are closed. Wicket gates are then opened at the start of 

generation, allowing water to flow through the structure, rotating the turbines and 

converting the water flow energy to electricity. Towards low water the sluice gates 

are opened in parallel with generation. Shortly after low tide, the sluice gates will 

close and pumping will take place to further assist equalising the water levels inside 

and outside the lagoon and to increase the head difference across the lagoon wall. 

The process, which is illustrated in Figure 2.2, will then occur in reverse with the 

water being held back from entering the lagoon as the sea level rises outside, until 

the required head has again been created. 

 

Figure 2.2 The 24 hour Generation Profile for TLSB 
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2.2 Construction timescale 

2.2.1 The Project will be constructed in line with the Construction Phasing Scheme (DCO 

Requirement 3) that was submitted to the appropriate authorities for approval on 

27th March 2017. 
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3 The Habitats Regulations Assessment process 

3.1 European and domestic law and policy 

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

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

sites include Special Areas of Conservation (SACs), designated under the Habitats 

Directive, and Special Protection Areas (SPAs), designated under the Conservation 

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

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

and internationally important wetlands.  

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

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

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

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

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

("cSACs"). 

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

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

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

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

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

assessment of the implications for the site and subject to paragraph 4 (see below), the 

competent national authority shall agree to the plan or project only having ascertained 

that it would not adversely affect the integrity of the site concerned and, if appropriate, 

after having obtained the opinion of the general public". 

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

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

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

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

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

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

measures adopted".  

3.2 Procedure and process overview 

3.2.1 As the assessment requirements of the Habitats Directive have been applied since 

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

stages (European Commission, 2002). 

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

upon a Natura 2000 site of a project or plan, either alone or in combination with 
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other projects or plans, and considers whether these impacts are likely to be 

significant. 

3.2.3 Stage Two: Appropriate assessment – the consideration of the impact on the 

integrity of the Natura 2000 site of the project or plan, either alone or in 

combination with other projects or plans, in respect of the site’s structure and 

function and its conservation objectives.  Additionally, where adverse impacts are 

identified, an assessment of the potential mitigation of those impacts is 

undertaken.  The assessment of the effect on integrity of the site is undertaken 

including the effect of such mitigation. 

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

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

adverse impacts on the integrity of the Natura 2000 site. 

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

impacts remain - following the identification of imperative reasons of overriding 

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

proceed, compensatory measures are identified and their effectiveness 

ascertained. 
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Figure 3.1 HRA overview 

3.3 HRA screening 

3.3.1 Having determined that the Project is not directly connected, or necessary for the 

management of a Natura 2000 site, it is necessary to undertake screening to 

determine whether the proposals are likely to have a Likely Significant Effect (LSE) 

on any European sites.  

3.3.2 HRA screening is informed by available information from the relevant fish studies/ 

modelling undertaken for the Project, which has been developed in consultation 
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with NRW(TE) and Cefas (who act as advisors to NRW(PS)).  The output of these 

studies are reported separately in the Alternative Fish Impact Assessment Results 

(TLSB, July 2016) and Alternative Fish Impact Assessment Addendum 1: Monte 

Carlo analysis of Alternative Draw Zone Models (TLSB, June 2017) with the output 

used to support the HRA screening and subsequent appropriate assessment, 

where required. 

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

objective information, that the Project will have no LSE on a European site.  If the 

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

appropriate assessment. 

3.3.4 The definition of a LSE in this case, is any effect that may be reasonably predicted 

that may affect the conservation objectives of the features for which the site was 

designated, but excluding trivial or inconsequential effects.  

3.4 Appropriate assessment 

3.4.1 For sites where LSE is predicted or it cannot be concluded that there is no LSE, an 

appropriate assessment is required to determine whether the Project will have an 

adverse effect on the integrity of the European site in view of its conservation 

objectives.  

3.4.2 The undertaking of the appropriate assessment is the responsibility of the 

‘competent authority’, in this case (with respect to the Marine Licence) NRW(PS). 

This HRA Report aims to provide the information required by the competent 

authority to enable it to undertake an appropriate assessment of the Project, in 

accordance with Article 6(3) of the Habitats Directive. 

3.4.3 It should be noted that this HRA Report relates only to potential impacts identified 

by NRW(PS) during the Marine Licence process, subsequent to the award of 

development consent by the then SoS in June 2015. During the DCO Examination 

process, the approach and findings of the HRA produced to support the DCO 

application were accepted by the SoS. There has been no material change in 

circumstances since the SoS decision that would lead there to be any different 

conclusion as to her assessments. 

3.4.4 For all sites and associated qualifying features where it cannot be concluded that 

there will be no LSE, further information required to inform an appropriate 

assessment includes: 

 Conservation Objectives of the site; 

 Current condition status of the qualifying features;  

 Site specific and regional population estimates for qualifying features; 

 Assessment of potential impacts on qualifying features – this detailed 

assessment is based upon information submitted in support of the ML 

application; and  

 Importance of the Project area for the relevant qualifying features in the 

context of site and regional populations.  
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Assessment of effects 

3.4.5 The particular point raised for assessment by NRW(TE) is the effect of the Project 

upon migratory fish populations as qualifying features in European Sites. With 

respect to potential impacts on migratory fish populations, effects on a site 

population may also need to be considered in the context of the wider regional 

population of a species.  

3.4.6 In this case, for the purposes of assessment and the required degree of certainty, 

NRW(TE) have confirmed that a change to the population’s productivity or mortality 

needs to be at least 2% of the baseline for it to be considered detectable as: 

‘impacts below 2% are unlikely to be detectable against natural year on year population 

fluctuations’ (NRW(TE), 25th August 2016). This advice relates only to those impacts 

NRW consider are detectable and not what threshold could be considered to have 

an effect on site integrity.  

3.4.7 In this case it is not considered appropriate to rely on an arbitrary threshold figure 

for determining a likely significant effect, given the scarce information in respect of 

the baseline fish populations, the very different nature of the species and life 

history strategies assessed, the natural variation in populations and resilience of 

certain fish species to impacts.  

3.4.8 In Common Standards Monitoring (CSM) guidance for freshwater fauna (JNCC, 

2005 and 2005a) the feature condition assessment is composed of several 

elements or attributes: the assessment of the population/habitat, water flow, water 

quality and river morphology. The final classification of a feature’s condition 

(favourable or unfavourable) is based on a combination of these elements. The 

conservation status of features are then reported to the European Commission 

every six years; the first reporting cycle was from 2001 – 2006, the second was 

from 2007 - 2012 and the third cycle will be from 2013 - 2018.  

3.4.9 Monitoring of the favourable conservation status of the qualifying features and site 

condition is not directly related to the HRA, although the outcomes of this 

monitoring can provide important information to inform assessments. The surveys 

that underpin the condition assessments only take a snapshot of the feature’s 

condition at any one time.  

3.4.10 Therefore although CSM guidance is used to provide an understanding of the likely 

condition of an individual feature, as the Project is situated at some distance from 

any of the riverine SACs designated for migratory fish and the length of time 

between monitoring, it would be extremely difficult to directly link an impact from 

the Project to any corresponding significant change in fish populations of the SACs. 

This is due to the many other much closer factors that directly influence population 

survival within the SAC e.g. natural variability of migratory fish stock populations, 

habitat suitability and barriers to migration, issues that are reflected in the 

conservation objectives for the sites. 

3.4.11 The current level of knowledge of baseline fish populations and their movements 

(not only within SACs but beyond into the Celtic Sea), the significant natural 
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variabilities that affect the populations, the location of the Project at some distance 

from the designated sites and the fact that condition assessments can only provide 

a snapshot of feature condition, mean it is not considered appropriate to set a 

threshold for impact levels within an individual SAC.   

3.4.12 Additionally, the mobile nature of the receptor under consideration and the natural 

variability of diadromous fish stock populations within the rivers, means that it is 

likely that future monitoring of fish in an individual SAC will show substantial 

fluctuation (independent from any effects of the Project).  

3.4.13 It is therefore considered that it is not technically feasible to implement monitoring 

within a SAC that would enable evaluation of a level of change to a population if the 

degree of change is likely to fall within natural variation.  It would also not be 

possible to undertake monitoring that could attribute the change to a single 

source, such as the Project. The lack of an appropriate data set to understand 

historical natural variation within a SAC population will mean that it is not possible 

to put monitoring results into context and therefore limit the outcome of any 

monitoring programme. 

3.4.14 Nevertheless, TLSB have used the impact levels predicted through the modelling 

(TLSB 2016 and 2017) to assess the effects of the Project on site integrity and taken 

into consideration other known factors, such as the range of the species and the 

resilience of the species to change, in order to draw a conclusion regarding effects 

on site integrity.  

3.5 Site integrity 

3.5.1 The integrity of a site is defined as “the coherence of the site’s ecological structure 

and function, across its whole area, which enables it to sustain the habitat, complex 

of habitats and/or population of species for which the site has been designated” 

(ODPM Circular 06/2005).  

3.5.2 European Commission guidance on the provisions of Article 6, emphasises that site 

integrity involves its ecological functions and that the assessment of adverse effect 

should focus on and be limited to the site’s conservation objectives (European 

Commission, 2000). 

3.6 In-combination effects 

3.6.1 Regulation 61 of the Habitats Regulations requires the competent authority to 

make an appropriate assessment of any plan or project which is likely to have a 

significant effect on a European site, either alone or in-combination with other 

plans or projects. 

3.6.2 The plans and projects to be assessed for the purposes of this HRA Report will 

include: 

 approved, but as yet uncompleted, plans or projects; 

 applications which are under consideration (in the planning system); and 
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 permitted on-going activities subject to periodic review (for example 

abstraction licences). 
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4 Habitats Regulations Assessment undertaken to date 

4.1  Pre-application screening and consultation 

4.1.1 An initial selection of European sites for screening was undertaken in 2012 as part 

of the scoping process for the Project, which used the results of initial high-level 

coastal process modelling to identify potential impact pathways with European 

sites along the South Wales coast. A formal Scoping Report in respect of the Project 

was submitted to the Planning Inspectorate (PINS) on 17 October 2012. This was 

the culmination of some 18 months of informal consultation with a wide range of 

statutory and non-statutory consultees (further details can be found in Chapter 2, 

EIA Process and Assessment of Significance, of the Environmental Statement).  

4.1.2 Following consultation with NRW(TE), a preliminary HRA Screening Report was 

submitted as part of the Section 42 Preliminary Environmental Information Report 

(PEIR) consultations on the 29 July 2013 by TLSB. 

4.1.3 In order to ensure an iterative and robust assessment, an updated screening 

assessment was undertaken in February 2014 and again in June 2014 following 

further NRW(TE) comments and the detailed coastal process modelling results. A 

summary of the sites considered during this process can be found in Tables 4.1, 

4.2 and 4.3. 

Table 4.1 European sites and features considered during pre-application HRA process 

Site Designation Approximate 

Distance 

from Project 

(km) 

Feature 

Burry Inlet SPA, 

Ramsar 

13 Overwintering waterfowl assemblage and 

individually qualifying species 

Cardigan Bay  SAC 180 Sandbanks, reefs, sea caves, sea lamprey, river 

lamprey, bottlenose dolphin, grey seal 

Carmarthen Bay  SPA 33 Common scoter 

Carmarthen Bay 

and Estuaries 

SAC 33 Estuarine habitats, migratory fish and otter 

Cleddau Rivers  SAC 81 Water courses of plain to montane levels, 

bogs, alluvial forests, sea lamprey, river 

lamprey, brook lamprey, bullhead, otter 

Crymlyn Bog SAC, 

Ramsar 

1 Mires, bogs, fens, alluvial woodlands, Slender 

cotton-grass 

Dunraven SAC 28 Shore Dock 

Kenfig SAC 11.5 Dune habitats, Petalwort, Fen orchid, 

saltmarsh, oligo-mesotrophic waters 

Limestone Coast of 

South West Wales  

SAC 20 Vegetated sea cliffs (the remaining features 

are confined to Pembrokeshire) 

Lundy Island SAC 70 Sandbanks, reefs, sea caves, grey seal 

Pembrokeshire 

Marine 

SAC 70 Estuarine habitats, reefs, sea caves, grey seal , 

migratory fish, otter 
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Site Designation Approximate 

Distance 

from Project 

(km) 

Feature 

Pen Llyn a’r Sarnau SAC 250 Estuarine habitats, reefs, sea caves, bottlenose 

dolphin, otter, grey seal 

River Tywi SAC 68 Migratory fish, otter 

River Usk SAC 115 Water courses of plain to montane levels, 

mires and bogs, white-clawed crayfish, 

migratory fish, bullhead, otter 

River Wye SAC 140 Water courses of plain to montane levels, 

mires and bogs, white-clawed crayfish, 

migratory fish, bullhead, otter 

Severn Estuary SAC, SPA, 

Ramsar 

60 Estuarine habitats, overwintering waterfowl 

assemblage and individually qualifying species, 

sea lamprey, river lamprey, twaite shad 

 

4.1.4 Those sites and features screened in following consultation with NRW(TE) are 

included in Table 4.2  

Table 4.2 European sites and features included in HRA Screening  

Site Designation Feature 

Burry Inlet SPA, Ramsar Overwintering waterfowl assemblage and individually 

qualifying bird species 

Cardigan Bay  SAC Grey seal, bottlenose dolphin 

Carmarthen Bay and 

Estuaries 

SAC Estuarine habitats and migratory fish 

Cleddau Rivers SAC Migratory fish 

Crymlyn Bog SAC, Ramsar Mires, bogs, fens, Slender cotton-grass 

Kenfig SAC Dune habitats, Petalwort, Fen Orchid 

Lundy Island SAC Grey seal 

Pembrokeshire Marine SAC Grey seal , migratory fish 

Pen Llyn a’r Sarnau SAC Grey seal 

River Tywi SAC Migratory fish 

River Usk SAC Migratory fish 

River Wye SAC Migratory fish 

Severn Estuary SAC, SPA, 

Ramsar 

Estuarine habitats, overwintering waterfowl 

assemblage and migratory fish 

 

4.1.5 Those sites and features subsequently taken forward into the appropriate 

assessment stage for the Project as a result of the updated screening assessments 

and NRW(TE) representations are included in Table 4.3. Further information on this 

stage is provided in the Habitats Regulations Assessment: Updated Screening 

Report (TLSB, June 2014).  
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Table 4.3 European sites and features taken forward to appropriate assessment  

Site Designation Feature 

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

teal 

Cardigan Bay  SAC Grey seal 

Crymlyn Bog SAC, Ramsar Mires, bogs, fens, Slender cotton-grass 

Kenfig SAC Dune habitats, Petalwort, Fen Orchid 

Lundy Island SAC Grey seal 

Pembrokeshire Marine SAC Grey seal  

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

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

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

 

4.1.6 The detailed assessment of potential impacts on the sites and features listed in 

Table 5.3 is found in the Report to Inform Habitats Regulations Assessment 

Document 5.5 (TLSB, July 2014).  

4.1.7 The conclusion of this report was that there would be no adverse effect on the 

integrity of any Natura 2000 sites and features as a result of the Project, alone or 

in-combination with other plans and projects. The SoS also concluded that the 

Project, ‘with mitigation and monitoring regimes in place, will not have an adverse effect 

upon the sites’ integrity either alone or in combination with other plans or projects’ 

(DECC, 2015).  

4.2 Non-statutory shadow HRA  

4.2.1 In addition to the above assessment, a non-statutory shadow HRA was undertaken 

in August 2014 with respect to potential impacts on the harbour porpoise 

population despite, at that time, there being no European site within the UK 

designated for harbour porpoise (TLSB, 2014). This assessment was based on 

proposed draft SACs of the Celtic and Irish Sea, as put forward by Evans and Prior 

(2012) in a report for the World Wildlife Foundation (WWF) as there were no draft 

or possible SACs being progressed by the Statutory Nature Conservation Bodies 

(SNCBs). Consideration was given to the WWF proposed draft SACs within the Celtic 

and Irish Seas Management Unit (CIS MU), including the Outer Bristol Channel and 

encompassing Swansea Bay.  

4.2.2 The conclusion of this report was that there would be no adverse effect on the 

integrity of any future Natura 2000 site and features as a result of the Project, alone 

or in-combination with other plans and projects. These conclusions were accepted 

by NRW(TE) during the Examination. 

4.2.3 Since then, the Bristol Channel Approaches candidate SAC (cSAC) and four other 

SACs for harbour porpoise around the coast of the United Kingdom were 

submitted to the European Commission for approval to designate on 30th January 

2017. None of the candidate SACs include Swansea Bay within their boundaries. 

Having considered the location of the cSACs in relation to the Project, the potential 
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impact pathways and the draft conservation objectives for the sites, TLSB maintain 

that the conclusion of the non-statutory shadow HRA remain valid and that there 

will be no effects upon the integrity of any of the cSACs as a result of the Project, 

alone or in-combination with other plans or projects. 

4.2.4 At the time of the publication of the SoS decision, the SACs were in the draft stage 

(dSAC) and the SoS carried out an appropriate assessment of the implications of 

the Project on these dSACs, which supported the conclusions of TLSB, stating that 

‘the Project alone and in-combination will not have an adverse effect on the harbour 

porpoise feature of the proposed Bristol Channel Approaches draft SAC (nor on the 

Pembrokeshire (West Wales) Marine dSAC and North Anglesey dSAC with the mitigation 

and monitoring secured by Requirement 39.’ 

4.2.5 The potential for in-combination effects of the Project with any newly identified 

plans and/or projects since the DCO was granted in June 2015 is provided in 

Section 10 below. This considers all interest features of the designated sites. 
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5 Screening for the Marine Licence 

5.1 Ongoing consultation during the Marine Licence process 

5.1.1 Consultation and liaison with NRW(TE) and Cefas has been ongoing with respect to 

impacts on migratory and marine fish species since the pre-application stage in 

order to determine the Marine Licence. 

5.1.2 Further information can be found in the various submissions that have been made 

in support of the Marine Licence application, including the following: 

 Statement of Understanding (SoU) with regards to fisheries (TLSB, July 2016); 

 SoU Appendix A: SoU matters not agreed requiring clarification, 6th May 

2016; 

 SoU Appendix B: Swansea Tidal Turbines: STRIKER IV Fish Injury Assessment 

for 7.2 diameter turbines (THA Aquatic, July 2016); 

 SoU Appendix C: Alternative Fish Impact Assessment Results (TLSB, July 

2016); 

 SoU Appendix D: Revised Appendix 7.7.1 Summary of Fisheries Impacts for 

Valued Ecological Receptors V3: Turbine entrainment and injury sensitivity 

testing (TLSB, July 2016); 

 SoU Appendix E: Fisheries Assessment: Mitigation, Monitoring and Offsetting 

Framework (TLSB, July 2016); 

 Alternative Fish Impact Assessment Addendum 1: Monte Carlo Analysis of 

Alternative Draw Zone Modes (TLSB, June 2017); 

 Alternative Fish Impact Assessment Addendum 2: Turbine Avoidance 

Behaviour of fish (TLSB, June 2017); and 

 Alternative Fish Impact Assessment Addendum 3: Tidal Lagoon Swansea Bay: 

STRIKER V5 Predicted Fish Injury Outputs with Monte Carlo Simulation. 

5.2 Baseline Conditions 

5.2.1 Atlantic salmon, sea trout, eel and river lamprey are recorded within Swansea Bay, 

associated with connected water bodies (e.g. the River Tawe and the River Neath). 

Sea lamprey and twaite shad are also sporadically recorded within the Bay.  

5.2.2 Seven diadromous fish species (those that migrate between sea and freshwater) 

occur in the Bristol Channel, of which six are anadromous (i.e. they spawn in 

freshwater: Atlantic salmon, Allis shad, twaite shad, sea lamprey, river lamprey) and 

one, European eel, is catadromous (spawns in sea water). The Bristol Channel is 

used as a transit route to the Severn Estuary SAC and its designated tributaries, 

the River Usk SAC and the River Wye SAC, and also to the Carmarthen Bay SAC and 

upstream River Tywi SAC. 
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5.3 Screening for Marine Licence 

5.3.1 The only outstanding matter under discussion with respect to the Marine Licence 

in relation to HRA is the potential impact on migratory and marine fish populations 

in Swansea Bay and the Bristol Channel as a result of turbine operation and the 

subsequent effects on SAC/Ramsar populations of the wider marine environment. 

This is as a result of the revised fish impact modelling that has been ongoing since 

the DCO was awarded in 2015.  

5.3.2 In order to provide a thorough and robust assessment of the remaining matter for 

the determination of the Marine Licence, TLSB have undertaken another LSE 

screening assessment based on the following criteria: 

 Migratory fish species that are features of SACs within the Bristol Channel 

likely to be present within Swansea Bay; 

 The potential impact pathway of a migratory fish, of a species that is a 

feature of a SAC, destined for a SAC river within the Bristol Channel, 

encountering and being injured by the turbines when operational; and 

 The population ranges of each of the species that were agreed with NRW(TE) 

and CEFAS and subsequently assessed within the revised ADZv.2 model, 

submitted by TLSB on 30th June 2017.  Impacts on fish resulting from the 

operation of the Project have been examined in detail and reported within 

the ‘Alternative Fish Impact Assessment’ (TLSB, 2016) and ‘Alternative Fish 

Impact Assessment Addendum 1 – Monte Carlo Analysis of Alternative Draw 

Zone Models (ADZ)’ (TLSB, June 2017).  No further details on the 

methodology are provided in this report as they are reported elsewhere in 

the submissions made to NRW.  The output data for fish species from the 

ADZ v.2 model have been used as part of the screening and appropriate 

assessment processes as set out in the following sections of this Report. 

5.3.3 In order to determine which sites require consideration, an initial high level 

identification of sites with migratory fish as features within the Bristol Channel was 

undertaken. For the sites designated for migratory fish beyond the Bristol Channel, 

it is considered that there is limited potential for impact pathways between these 

sites/populations and the Project given that: 

 Atlantic salmon migrate swiftly northwards to the North Atlantic Ocean to 

mature once leaving their natal river as post-smolts and return to spawn in 

their natal river as adults, and therefore would be unlikely to be present in 

the Bristol Channel for any significant period of time during their migration 

unless originating from rivers in this area; 

 The only spawning populations of twaite shad in Britain are within the Bristol 

Channel, in the rivers Severn, Wye, Usk and Tywi; 

 There were no known spawning populations of Allis shad in Britain (Maitland 

and Hatton-Ellis, 2003) although more recently there have been records for 

the Tamar. Allis shad are listed as an Annex II species present as a qualifying 

feature for the Plymouth Sound and Estuaries SAC;  
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 River lamprey are generally understood to remain local after leaving rivers as 

juvenile transformers, showing depth preference down to around 30m and 

therefore no mixing between populations outside of the Bristol Channel 

would be expected; 

 Little is known of sea lamprey distribution whilst feeding at sea, though they 

are not natal spawners and are understood to be attracted by pheromones 

of other lamprey within nearby rivers (Maitland, 2003). Individuals from other 

populations outside of the Bristol Channel that are present within the Bristol 

Channel would have likely been carried there by their host individual whilst 

they were feeding. They would then return to the nearest rivers to spawn 

and become part of the population of that river, rather than returning to 

their home river to spawn and so no effect on wider populations are 

expected; 

 Sea trout and European eel comprise part of the fish assemblage 

designation of Ramsar sites, rather than qualifying features of SACs. The only 

Ramsar site that includes these species within the Bristol Channel is the 

Severn Estuary Ramsar. The next closest Ramsar which is designated for 

these species is the Dee Estuary Ramsar on the coast of North Wales. The 

Project is sufficiently distant from this site that the risk of any individuals 

from the River Dee sea trout or European eel populations being found within 

the Bristol Channel are considered to be insignificant. 

5.3.4 Due to the lack of possible impact pathways to individuals from populations of the 

sites described above it was considered unnecessary to consider sites beyond the 

Bristol Channel. There is also no reason to consider transboundary effects for the 

same reason. 

5.3.5 The results of the initial site screening are presented in Table 5.1 and Appendix 1. 

Table 5.1 European sites and features considered in HRA Screening 

Species Cleddau 

Rivers 

SAC 

Pembr-

okeshire 

Marine 

SAC 

Afon 

Tywi 

SAC 

Carmart-

hen Bay 

and 

Estuaries 

SAC 

River 

Usk 

SAC 

River 

Wye 

SAC 

Severn  

Estuary  

SAC 

Severn  

Estuary  

Ramsar* 

Atlantic 

salmon (salmo 

salar) 

    X X  X 

Twaite shad 

(Alosa fallax) 

 X X X X X X X 

Allis shad 

(Alosa alosa) 

 X X X X X  X 

River lamprey 

(Lampetra 

fluviatilis) 

X X X X X X X X 

Sea lamprey 

(Petromyzon 

marinus) 

X X X X X X X X 
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Species Cleddau 

Rivers 

SAC 

Pembr-

okeshire 

Marine 

SAC 

Afon 

Tywi 

SAC 

Carmart-

hen Bay 

and 

Estuaries 

SAC 

River 

Usk 

SAC 

River 

Wye 

SAC 

Severn  

Estuary  

SAC 

Severn  

Estuary  

Ramsar* 

Sea trout 

(Salmo trutta) 

       X 

European eel 

(Anguilla 

anguilla) 

       X 

Migratory fish 

assemblage 

       X 

* All fish species listed on the Ramsar citation sheet are listed as part of a fish assemblage. The 

Ramsar designation covers the intertidal area only and not the subtidal. 

5.3.6 The second stage of screening involves an examination of impact pathways for 

each species within the Bristol Channel based on documented ecology and the 

agreed population range at which each species was modelled within the ADZv.2 

model. A summary of the screening can be found in Table 5.2. 

Atlantic salmon 

5.3.7 As salmon demonstrate natal homing behaviour, individuals leaving Swansea Bay 

rivers as smolts to migrate to the Northern Atlantic Ocean are considered highly 

likely to return to their same rivers of birth to spawn i.e. the River Tawe, River Neath 

or River Afan. As a result, the population range for assessment of potential impacts 

has been agreed to consider impacts on the rivers Tawe, Neath and Afan. 

Individuals that migrate to other rivers in the Bristol Channel are considered 

unlikely to venture as far upstream as Swansea Bay (for rivers to the west of 

Swansea Bay) or for rivers to the east of Swansea, will migrate past Swansea Bay 

without entering / encountering the turbines. Those that do enter Swansea Bay are 

only expected to spend a limited period of time in the Bay during migration before 

moving towards their natal rivers. Impacts on populations of other rivers are 

therefore expected to be negligible. 

5.3.8 None of the Swansea Bay rivers are designated for their Atlantic salmon 

populations at either a national or international level. The nearest SACs designated 

for salmon are the River Usk and the River Wye approximately 115km and 140km 

upstream from the Project respectively. The Severn Estuary Ramsar also lists 

salmon as part of the fish assemblage, situated approximately 60km east of 

Swansea Bay. This designation covers the intertidal area only and does not extend 

into the subtidal.  

5.3.9 In the case of returning salmonid adults, they typically stay in deeper waters 

following olfactory trails when they are relatively close to their natal rivers (Quinn, 

2005). For salmon destined for the upstream European sites, there exists the 

potential that fish could pass through Swansea Bay on their upstream migrations. 

However, they are more likely to avoid the lagoon altogether given the width of the 

Bristol Channel at this point in their migration and the location of the main tidal 
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currents (thalweg) along which salmon are believed to swim whilst migrating. The 

off-line nature of Swansea Bay from the wider Bristol Channel 'hydrodynamically', 

means salmonid adults returning to SACs to the east of Swansea at least 115km 

upstream are unlikely to enter the Swansea Bay circulation when migrating. 

5.3.10 Salmon post-smolts migrate rapidly and actively towards open marine areas after 

leaving their natal rivers (Malcolm et al., 2010) and do not appear to closely follow 

shorelines. It is therefore considered that smolts emerging from the River Wye SAC 

and the River Usk SAC, or passing through the Severn Estuary Ramsar, are unlikely 

to enter Swansea Bay on their way to the Celtic Sea and then the North Atlantic 

Ocean.  

5.3.11 The potential impacts of lagoon operation on salmon populations are not 

considered to extend beyond Swansea Bay. In addition, the risk of salmon destined 

for, or originating from, designated sites at least 115km upstream (River Usk) 

entering Swansea Bay is considered to be extremely low. It is therefore considered 

that there will be no likely significant effect on the Atlantic salmon feature of the 

River Usk SAC, River Wye SAC or Severn Estuary Ramsar as a result of the Project. 

Twaite shad 

5.3.12 The spawning populations of twaite shad in the Bristol Channel are found in the 

River Tywi, River Usk, River Wye and River Severn. Fish therefore pass through 

Carmarthen Bay and the Severn Estuary to reach their natal rivers. Once individuals 

leave their rivers as juveniles, shad reside in the marine environment for a period 

of 2-4 years to mature (Kottelat and Freyhof, 2007), before returning to spawn, 

potentially on multiple occasions (Hillman, 2003). Spent adults return to the sea 

and may spawn for 3-4 seasons throughout their lifetime (Kottelat and Freyhof, 

2007). There are no spawning populations of shad in Swansea Bay rivers, therefore 

shad do not enter Swansea Bay in order to reach freshwater spawning sites. They 

may, however, spend periods of their marine residency in between leaving the river 

as juveniles and returning to spawn within Swansea Bay and the wider Bristol 

Channel. Impacts have been modelled on losses to the spawning population of 

twaite shad in the Bristol Channel. 

5.3.13 The limited evidence of shad being present in Swansea Bay indicates that the risk 

of them entering the bay and then encountering the turbines is low. However, as 

little is known of the extent of shad distribution from the Rivers Tywi, Wye, Usk and 

Severn whilst resident in the marine environment, a proportion of their 

populations are considered to be potentially resident within Swansea Bay and at 

risk of encounter and injury with the turbines, with the remaining population 

distributed across the Bristol Channel and into the Celtic Sea.  

5.3.14 As the spawning populations of twaite shad from the rivers Tywi, Usk, Wye and 

Severn may spend a proportion of their marine residency phase at risk of turbine 

encounter and injury, then it is considered that a likely significant effect on the 

twaite shad feature of the Afon Tywi SAC, River Usk SAC, River Wye SAC, 
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Carmarthen Bay and Estuaries SAC and Severn Estuary SAC/Ramsar site as a result 

of the Project cannot be ruled out at this stage.  

5.3.15 Pembrokeshire Marine SAC is also designated for the presence of twaite shad. 

However, this site on the outer reaches of the Bristol Channel/Celtic Sea does not 

have a discrete spawning population of the species and records of this species are 

from infrequent incidental observations by recreational anglers. There is no data 

on population dynamics or range for this species provided within the 

Pembrokeshire Marine SAC Regulation 33 Advice (CCW, 2005). 

5.3.16 It is likely that the individuals observed were in their marine residency phase prior 

to returning to spawn in the Bristol Channel rivers, or rivers on the south east coast 

of Ireland or west coast of France, and thus form part of a mixed stock of other 

spawning populations of twaite shad. Notwithstanding this, a likely significant effect 

on the twaite shad feature of the Pembrokeshire Marine SAC as a result of the 

Project cannot be ruled out at this stage.   

Allis shad 

5.3.17 There is no spawning population of Allis shad in the Bristol Channel or its tributaries 

(Maitland and Hatton-Ellis, 2003). A review of the Conservation Objectives for the 

River Usk (CCW, March 2008) River Wye (CCW, March 2008) and for the Afon Tywi 

(CCW, April 2008) revealed that there are no recent records of Allis shad in any of 

these rivers. Work undertaken for the HRA for Hinkley Point C (EDF, 2011) stated 

that the last record was for one fish on the River Wye in 1979. It was assumed for 

the Hinkley Point C assessment that there were no Allis shad present in the Usk or 

the Wye and they were only occasionally found in the Severn Estuary. 

5.3.18 Pembrokeshire Marine SAC Regulation 33 Advice (CCW, 2005) states that there are 

few ad-hoc records of Allis shad and there is no data on population dynamics or 

range for this species. 

5.3.19 Given that Allis shad are extremely rare in the Bristol Channel and there is no 

spawning population of the species in the Bristol Channel or any of its rivers, the 

risk of the species entering Swansea Bay and encountering a turbine is considered 

to be insignificant. Therefore there will be no likely significant effect on the 

populations of Allis shad of the River Usk SAC, the River Wye SAC, the Afon Tywi 

SAC or Pembrokeshire Marine SAC as a result of the Project. 

River lamprey 

5.3.20 Although river lamprey are diadromous (migrate between freshwater and the sea), 

their fidelity to the estuaries of their natal rivers and nearby coastal waters means 

that they typically spend their entire life-cycle within or in proximity to the mouth 

of the rivers in which they spawn (Maitland, 2003). River lamprey migrate from 

freshwater to coastal waters as a juvenile, though a proportion are permanent 

freshwater residents (Renaud, 2011). After spending one to two years in estuaries 

(Kottelat and Freyhof, 2007), maturing adults cease feeding in autumn and move 

back upriver to spawn, after which they die.  
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5.3.21 River lamprey are a feature of all the SACs identified in Table 5.2; however, the 

closest (Carmarthen Bay and Estuaries SAC) is at least 33km away from the Project, 

on the opposite side of the Gower Peninsula and the Project is beyond the range 

that it would be expected for individuals from this SAC to reside whilst feeding in 

the marine environment. There may be the potential for individuals to be carried 

from Carmarthen Bay on a host whilst feeding, further afield and into Swansea Bay, 

however lampreys are not natal spawners and are understood to be attracted by 

pheromones of other lamprey within nearby rivers (Maitland, 2003). Therefore if 

they were to enter Swansea Bay on a host it is likely they would return to the 

nearest river to spawn and form part of that local population.  

5.3.22 The population range for assessment has been agreed as the local population of 

river lamprey from Swansea Bay rivers. River lamprey have been shown to occupy 

waters of depths up to 50m (Zanandrea, 1959) and 15km from the coast. Heessen 

et al. (2015) note that catch rates peaked in the 20-30m band width with captures 

from 15-40m depth range. The population range has therefore been set as a radial 

distance of 25km from the river mouths, to encompass areas to a water depth of 

30m where it is considered reasonable that lampreys from the Tawe, Neath and 

Afan may occupy during their marine feeding phase, as illustrated in Figure 5.1. 

 

Figure 5.1 Migrant adult river lamprey population range 

5.3.23 As the Swansea Bay rivers are not designated at any level for river lamprey 

populations, the nearest SAC population is at least 33km away, and river lamprey 

reside close to their natal rivers, it is concluded that there will be no likely significant 

effect on the river lamprey feature of the Cleddau Rivers SAC, Pembrokeshire 
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Marine SAC, Carmarthen Bay and Estuaries SAC, Afon Tywi SAC, River Usk SAC, the 

River Wye SAC or the Severn Estuary SAC/Ramsar as a result of the Project. 

Sea Lamprey 

5.3.24 Sea lamprey do not show homing behaviour to their natal river to spawn, and are 

believed to be attracted by pheromones of other lamprey within rivers to spawn. 

They migrate from freshwater to coastal waters as a juvenile and remain resident 

for a period of years before returning to spawn. This species is not a repeat 

spawner and spends its adult life in the sea for 20-36 months (Kottelat and Freyhof, 

2007). Sea lamprey are parasitic and feed on a wide variety of host fish, including 

herring, salmon, cod, sea trout and haddock (Maitland, 2003). The rarity of their 

capture in coastal and estuarine waters suggests that they are not shoaling fish 

and are widely dispersed at sea (Henderson, 2003). 

5.3.25 The assessment has therefore been made on the population of sea lamprey that 

reside near and spawn in Swansea Bay rivers and then assumes a consistent rate 

of mixing between this resident sub-population and the wider sub-populations 

across the Bristol Channel. For example, some sea lamprey progeny from Swansea 

Bay rivers may spawn in the Tywi or Severn and also some sea lamprey progeny 

from other rivers may spawn in Swansea Bay.  

5.3.26 The impact modelled on Swansea Bay rivers is then scaled to the wider Bristol 

Channel by considering the relative wetted area of the Swansea Bay rivers to the 

relative wetted area of the other rivers in the Bristol Channel. Sea lamprey are 

known to spawn in a number of rivers across the Welsh coast of the Bristol 

Channel. Given that there is no data on the wetted area of rivers accessible to sea 

lamprey, the wetted area of rivers accessible to salmon are used as the best 

available proxy (even though sea lamprey will not be able to ascend barriers that 

salmon can pass) and the proportional areas of Swansea Bay to the wider Bristol 

Channel are likely to be similar. This Bristol Channel scale assessment has been 

discussed and agreed to be appropriate with NRW(TE) and Cefas at the meeting on 

2nd/3rd May 2017. 

5.3.27 As the agreed population range extends to Pembrokeshire Marine SAC, Cleddau 

Rivers SAC, Carmarthen Bay and Estuaries SAC, Afon Tywi SAC, River Usk SAC, the 

River Wye SAC and the Severn Estuary SAC/Ramsar it is considered that a likely 

significant effect on the sea lamprey feature of these SAC/Ramsar sites as a result 

of the Project cannot be ruled out at this stage. 

Sea trout 

5.3.28 Sea trout is listed as part of the fish assemblage of the Severn Estuary Ramsar. This 

designation covers the intertidal area only and does not extend into the subtidal.  

5.3.29 Populations of sea trout originate from brown trout populations that are found in 

rivers. It is not known what exactly triggers a brown trout to migrate and become 

a sea trout, however, with respect to the Severn Estuary, there will be a population 

of resident brown trout in the rivers draining into the Estuary that supports the 
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population of sea trout, which will be entirely unaffected by the presence of a 

lagoon at least 60km downstream.  

5.3.30 Sea trout do not travel as far afield as salmon during their marine migrations; 

staying closer to their home rivers. As they return to their natal river, sea trout will 

have to pass through Swansea Bay to reach their spawning rivers. Then, when 

leaving the river as whitling or kelts, they will again need to pass through Swansea 

Bay. 

5.3.31 The potential impacts of lagoon operation on sea trout are therefore not 

considered to extend beyond Swansea Bay. In addition, the risk of sea trout 

destined for, or originating from, any rivers upstream and passing through the 

intertidal area of the Severn Estuary Ramsar at least 60km upstream then entering 

Swansea Bay is considered to be extremely low. It is therefore considered that 

there will be no likely significant effect on the sea trout assemblage feature of the 

Severn Estuary Ramsar site as a result of the Project. 

European eel 

5.3.32 Eels are catadromous (adults live in freshwater and migrate to saltwater to spawn). 

They migrate as a glass eel/elver from the Sargasso Sea and mature either in 

freshwater or estuarine/coastal waters for a number of years. The growth phase 

lasts from three to fifteen years or more (Daverat and Tomas (2006)) before 

returning to the Sargasso Sea to spawn as a silver eel. This species is listed as part 

of the fish assemblage of the Severn Estuary Ramsar and not as a qualifying feature 

to any SAC.  

5.3.33 As there is replenishment of eels each year with the elver run arriving from the 

Sargasso Sea as part of the pan-European stock of eels, entirely independent of 

any potential impacts of the lagoon, then as long as the Sargasso stock is 

maintained eels will remain in the Severn Estuary Ramsar assemblage. 

5.3.34 The assessment approach used inward migrating elvers to Swansea Bay being at 

encounter risk, with a proportion of those elvers remaining resident in the wider 

marine environment and thus also being at encounter risk (with those in the rivers 

and estuaries not at risk of encounter). All silver eels escaping from Swansea Bay 

(i.e. from the rivers) were assessed as at encounter risk. Impacts on escapement 

from Swansea Bay were then scaled to the Western Wales River Basin District (RBD) 

Eel Management Plan (EMP) area using a proportional wetted area of Swansea Bay 

and rivers compared with the wider Western Wales RBD EMP wetted area as 

illustrated in Figures 5.2 and 5.3.  
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Figure 5.2 Elver and silver eel population range 

 

Figure 5.3 Resident adult eel population range 
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5.3.35 The population range does not extend beyond populations of Swansea Bay eels 

and therefore it is considered that there will be no likely significant effect on the 

European eel assemblage feature of the Severn Estuary Ramsar site as a result of 

the Project. 

Migratory fish species assemblage 

5.3.36 The assemblage of migratory fish species feature of the Severn Estuary Ramsar site 

comprises all the species discussed above. No significant effects have been 

identified at screening stage for Atlantic salmon, Allis shad, river lamprey, sea trout 

and European eel as a result of operation of the Project. The possibility for 

significant effects cannot been ruled out at this stage for twaite shad and sea 

lamprey. However, these are designated as individual features of several SACs 

throughout the Bristol Channel and as such, potential impacts on these species will 

be assessed separately.  

5.3.37 Notwithstanding this, as likely significant effects cannot be ruled out on two of the 

species that make up the assemblage, a likely significant effect on the migratory 

fish assemblage feature of the Severn Estuary Ramsar as a result of the Project 

cannot be ruled out at this stage. 

Table 5.2  Summary of screening by species for Marine Licence 

Feature Designation Agreed 

population range 

for assessment 

(ADZv.2) 

Assessment of Likely Significant Effect (LSE) 

Atlantic 

salmon  

River Usk SAC 

River Wye SAC 

Severn Estuary 

Ramsar 

Swansea Bay The potential impacts of lagoon operation 

(interaction with turbines) on salmon can be 

ruled out on the basis that salmon 

demonstrate natal homing behavior and 

therefore impacts are not considered to 

extend beyond Swansea Bay. 

 

The ‘offline’ hydrodynamic nature of Swansea 

Bay means that salmonid adults returning to 

SACs to the east of Swansea at least 115km 

upstream are highly unlikely to enter the 

Swansea Bay circulation whilst migrating. 

Similarly, after leaving their natal rivers, smolts 

migrate rapidly and actively towards open 

marine areas and do not appear to closely 

follow shorelines.  

 

Conclusion: No LSE on Atlantic salmon feature 

of River Usk SAC, River Wye SAC, Severn 

Estuary Ramsar. 
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Feature Designation Agreed 

population range 

for assessment 

(ADZv.2) 

Assessment of Likely Significant Effect (LSE) 

Twaite shad Pembrokeshire 

Marine SAC 

Afon Tywi SAC 

Carmarthen 

Bay and 

Estuaries SAC 

River Usk SAC 

River Wye SAC 

Severn Estuary 

SAC/Ramsar 

Bristol Channel Twaite shad do not demonstrate natal site 

fidelity, i.e. they may return to a number of 

potential rivers while migrating to spawn. As 

they are widely distributed in their marine 

phase and therefore are likely to reside in the 

Bristol Channel and Celtic Sea, for the ADZv.2 

model, a wider population range was 

considered for assessment. 

As the agreed population range of the Bristol 

Channel includes seven designated sites, 

potential impacts on twaite shad through 

turbine operation cannot be ruled out. 

 

Conclusion: LSE on twaite shad feature of 

Pembrokeshire Marine SAC, Afon Tywi SAC, 

Carmarthen Bay and Estuaries SAC, River Usk 

SAC, River Wye SAC, Severn Estuary 

SAC/Ramsar cannot be ruled out at this stage. 

Allis shad Pembrokeshire 

Marine SAC 

Afon Tywi SAC 

Carmarthen 

Bay and 

Estuaries SAC 

River Usk SAC 

River Wye SAC 

Severn Estuary 

Ramsar 

Not applicable The potential impacts of lagoon operation 

(interaction with turbines) on Allis shad can be 

ruled out as records of this species are 

extremely rare in the Bristol Channel and 

therefore the risk of the species entering 

Swansea Bay and encountering a turbine is 

considered to be negligible.  

There is no spawning population of Allis shad 

in the Bristol Channel or its tributaries. 

 

Conclusion: No LSE on Allis shad feature of 

Pembrokeshire Marine SAC, Afon Tywi SAC, 

Carmarthen Bay and Estuaries SAC, River Usk 

SAC, River Wye SAC, Severn Estuary 

SAC/Ramsar.  
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Feature Designation Agreed 

population range 

for assessment 

(ADZv.2) 

Assessment of Likely Significant Effect (LSE) 

River 

lamprey 

Cleddau Rivers 

SAC 

Pembrokeshire 

Marine SAC 

Afon Tywi SAC 

Carmarthen 

Bay and 

Estuaries SAC 

River Usk SAC 

River Wye SAC 

Severn Estuary 

SAC/Ramsar  

Swansea Bay The fidelity of river lamprey to the estuaries of 

their natal rivers and nearby coastal waters 

means that they typically spend their entire 

life-cycle within or in proximity to the mouth of 

the rivers in which they spawn (Maitland, 

2003).  

As a result, for assessment the population 

range has been agreed to be the local 

population of river lamprey from Swansea Bay 

rivers. 

As the nearest SAC is at least 33km away, 

potential impacts of lagoon operation on river 

lamprey associated with any SAC/Ramsar site 

within the Bristol Channel can be ruled out. 

 

Conclusion: No LSE on river lamprey feature of 

Cleddau Rivers SAC, Pembrokeshire Marine 

SAC, Afon Tywi SAC, Carmarthen Bay and 

Estuaries SAC, River Usk SAC, River Wye SAC, 

Severn Estuary SAC/Ramsar 

Sea 

lamprey 

Pembrokeshire 

Marine SAC 

Cleddau Rivers 

SAC 

Afon Tywi SAC 

Carmarthen 

Bay and 

Estuaries SAC 

River Usk SAC 

River Wye SAC 

Severn Estuary 

SAC/Ramsar  

Bristol Channel Sea lamprey do not show homing behaviour to 

their natal river to spawn and the rarity of their 

capture in coastal and estuarine waters 

suggests that they are widely dispersed in the 

marine environment. 

The population impact modelled on Swansea 

Bay rivers has therefore been then scaled to 

the wider Bristol Channel as agreed with 

NRW(TE) and Cefas. 

As the agreed population range of the Bristol 

Channel includes eight designated sites, 

potential impacts on sea lamprey through 

turbine operation cannot be ruled out at this 

stage. 

 

Conclusion: LSE on sea lamprey feature of 

Pembrokeshire Marine SAC, Cleddau Rivers 

SAC, Afon Tywi SAC, Carmarthen Bay and 

Estuaries SAC, River Usk SAC, River Wye SAC, 

Severn Estuary SAC/Ramsar cannot be ruled 

out at this stage. 
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Feature Designation Agreed 

population range 

for assessment 

(ADZv.2) 

Assessment of Likely Significant Effect (LSE) 

Sea trout Severn Estuary 

Ramsar 

Swansea Bay Listed as part of the fish assemblage for 

Severn Estuary Ramsar.  

Impacts assessed at local level i.e. Swansea 

Bay therefore no potential impact pathway 

with fish of the Severn Estuary. 

 

Conclusion: No LSE on sea trout feature of 

Severn Estuary Ramsar. 

Eel Severn Estuary 

Ramsar 

Swansea Bay Listed as part of the fish assemblage for 

Severn Estuary Ramsar.  

Impacts assessed at local level i.e. Swansea 

Bay therefore no potential impact pathway 

with fish of the Severn Estuary. 

 

Conclusion:  No LSE on eel feature of Severn 

Estuary Ramsar. 

Assemblage 

of 

migratory 

fish species 

Severn Estuary 

Ramsar 

Not applicable This feature is comprised of all migratory fish 

species listed above. Likely significant effects 

have not been ruled out on twaite shad and 

sea lamprey, both of which are individually 

qualifying features of several Bristol Channel 

SACs and therefore potential impacts are 

assessed separately.  

 

Conclusion: LSE on assemblage of migratory 

fish feature of Severn Estuary Ramsar cannot 

be ruled out at this stage. 
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6 Information on Designated Sites 

6.1 Introduction 

6.1.1 The purpose of an appropriate assessment is to determine whether the Project 

could have an adverse effect on the integrity of the European site in view of its 

conservation objectives. 

6.1.2 This section includes further information on the conservation objectives with 

respect to the qualifying fish features (twaite shad and sea lamprey) for all sites 

included in the appropriate assessment. In addition, further information is 

provided where available on the condition or status of the qualifying feature. 

Information has been provided by NRW(TE) regarding condition assessments for 

riverine SACs undertaken for the first and second reporting cycle to the European 

Commission. The detailed assessment of impacts on qualifying features can be 

found in Sections 7-9. 

6.2 Pembrokeshire Marine SAC 

6.2.1 Pembrokeshire Marine SAC located in south-west Wales approximately 70km to 

the east of the Project has several important characteristics, including a wide range 

of physical habitats, species diversity and the presence of rare and ecologically-

important habitats and species. The SAC includes the Daugleddau estuary and 

Milford Haven; two of the best examples of ria (drowned river valley) estuaries in 

the UK. A wide range of environmental conditions including seabed substrates, 

tidal streams and salinity gradients are found here and support a community of 

high diversity.   

Conservation objectives 

6.2.2 The conservation objectives for the twaite shad and sea lamprey feature (CCW, 

February 2009) are as follows: 

6.2.3 Populations: the population is maintaining itself on a long term basis as a viable 

component of its natural habitat. Important components are population size, 

structure, production and condition of the species within the site. 

6.2.4 Range: the species population within the site is such that the natural range of the 

population is not being reduced or likely to be reduced for the foreseeable future. 

6.2.5 Supporting habitats and species: the presence, condition, abundance and diversity 

of habitats and species required to support this species is such that the 

distribution, abundance and population dynamics of the species within the site and 

population beyond the site is stable or increasing. 

Status of features 

6.2.6 Twaite shad: there are a few ad-hoc records of shad from the SAC (very occasional 

records caught by anglers) which the Regulation 33 advice (CCW, February 2009) 
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states is used as an access corridor between the open sea and riverine breeding 

habitat. However there is no breeding population of shad in any of the rivers that 

drain into the SAC, the closest river supporting a breeding population of shad is 

the River Tywi approximately 27km at its nearest point to the west. There is no data 

available on the numbers, distribution or age of shad, nor regarding the 

importance of the site for feeding or the status of preferred prey species. 

6.2.7 Sea lamprey: the population size of sea lamprey in Pembrokeshire Marine SAC is 

unknown. Surveys undertaken prior to 2009 found river lamprey in the Cleddau 

Rivers but no sea lamprey. There is no known evidence of incidental capture of sea 

lamprey or by-catch. 

6.2.8 No specific information relating to an assessment of the condition of features could 

be found either in the Regulation 33 advice or the Draft Management Scheme 

(Burton, 2006). However, information provided by NRW (June 2017) revealed that 

the most recent condition assessment, undertaken in April 2005, reported the 

feature as being unfavourable and declining. 

6.3 Cleddau Rivers SAC 

6.3.1 The Cleddau rivers are a predominantly lowland catchment in Pembrokeshire. The 

substrates consist mainly of sand, gravel and well-aerated silt, providing an 

excellent mosaic of lamprey spawning and nursery habitat. 

Conservation objectives 

6.3.2 The vision for the feature is for it to be in favourable conservation status. 

6.3.3 In order to achieve favourable conservation status the following objectives must 

be satisfied (CCW, April 2008):  

 The conservation objective for the watercourse is met; 

 The population of the feature in the SAC must be stable or increasing over 

the long term; 

 The natural range of the feature in the SAC is neither being reduced nor is 

likely to be reduced in the foreseeable future. The natural range is taken to 

mean those reaches where predominantly suitable habitat for each life stage 

exists over the long term. Suitable habitat is defined in terms of near natural 

hydrological and geomorphological processes and forms e.g. suitable flows 

to allow upstream migration, depth of water and substrate type at spawning 

sites, and ecosystem structure and functions (e.g. food supply). Suitable 

habitat need not be present throughout the SAC but where present must be 

secured for the foreseeable future; 

 Passage of the feature through the SAC is not to be hindered by artificial 

barriers such as weirs. 

 The characteristic channel morphology provides the diversity of water 

depths, current velocities and substrate types necessary to fulfil the habitat 

requirements of the features. The close proximity of different habitats 

facilitates movement of fish to new preferred habitats with age. 
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Status of features 

6.3.4 Sea lamprey: Monitoring in 2004 found no evidence of sea lamprey ammocoetes 

in either optimal or sub-optimal habitat (CCW, August 2012). There were also no 

records of adult migrating sea lamprey held. For this reason the status of sea 

lamprey was considered to be unfavourable. In the second reporting cycle (2007-

2012) the condition assessment remained unfavourable as monitoring again failed 

to find any evidence of sea lamprey (NRW. February 2014). 

6.4 River Tywi SAC 

6.4.1 The River Tywi SAC rises in the Cambrian Mountains and flows south before 

entering the Llyn Brianne reservoir and then onwards to the tidal reaches just 

south of Carmarthen, where it enters the Carmarthen Bay and Estuaries SAC. The 

freshwater reaches of the Tywi are 110km long, with 80km designated as SAC. The 

Tywi supports a spawning population of twaite shad and it one of the best rivers in 

Wales for otters. 

Conservation objectives 

6.4.2 The conservation objectives for twaite shad and sea lamprey features (CCW, April 

2008) are as follows: 

6.4.3 The vision for the feature is for them to be in favourable conservation status, where 

all of the following conditions are satisfied: 

 The conservation objective for the watercourse is met; 

 The population of the feature in the SAC must be stable or increasing over 

the long term; 

 The natural range of the feature in the SAC is neither being reduced nor is 

likely to be reduced in the foreseeable future. The natural range is taken to 

mean those reaches where predominantly suitable habitat for each life stage 

exists over the long term. Suitable habitat is defined in terms of near natural 

hydrological and geomorphological processes and forms e.g. suitable flows 

to allow upstream migration, depth of water and substrate type at spawning 

sites, and ecosystem structure and functions (e.g. food supply). Suitable 

habitat need not be present throughout the SAC but where present must be 

secured for the foreseeable future. Natural factors such as waterfalls may 

limit the natural range of individual species 

 There is, and probably will continue to be, a sufficiently large habitat to 

maintain the features population in the SAC on a long term basis.  
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Status of features 

6.4.4 Twaite shad: at the time of publishing the conservation objectives (April 2008) there 

was no strategic monitoring programme in place for shad on the River Tywi. One 

baseline survey had been undertaken during the summer/autumn of 2002, where 

few shad were captured, and, as such no targets for densities could be set. No data 

existed from the acoustic counters at Nantgaredig and White Mill, primarily 

because they were set to monitor salmon.  

6.4.5 As a result, the condition of twaite shad was assessed as being unfavourable from 

a precautionary assessment of shad distribution and abundance and the presence 

of adverse factors, particularly flow depletion and physical barriers to migration.  

6.4.6 In the second monitoring cycle (2007-2012) twaite shad were again classified as 

unfavourable. 

6.4.7 Sea lamprey: monitoring undertaken in 2004 failed to find any juvenile sea lamprey 

at any sites either on the main river Tywi or any of the tributaries. Notwithstanding 

this, migrating adult sea lamprey, spawning adults and dead individuals were 

reported from the Tywi, Cothi and Llandovery Bran each year. The condition of sea 

lamprey in the River Tywi was assessed as being unfavourable. 

6.4.8 For the second reporting cycle of condition assessments (2007-2012), sea lamprey 

were found at 10% of sites surveyed. The attributes relating to population 

(measuring distribution within catchment and ammocoete density) and flow both 

failed. For this reason the feature was classified as unfavourable. 

6.5 Carmarthen Bay and Estuaries SAC 

6.5.1 The Carmarthen Bay and Estuaries SAC is a large site encompassing the estuaries 

of the rivers Loughor, Taf, Tywi and the Gwendraeth. There are extensive areas of 

intertidal mudflats and sandflats and a complete sequence of saltmarsh 

vegetation. The Burry Inlet and the Three Rivers system provides a migratory route 

for salmonids, lampreys and shad. 

Conservation objectives 

6.5.2 The conservation objectives for the twaite shad and sea lamprey feature (CCW, 

February 2009) are as follows: 

6.5.3 Populations: the population is maintaining itself on a long term basis as a viable 

component of its natural habitat. Important components are population size, 

structure, production and condition of the species within the site. 

6.5.4 Range: the species population within the site is such that the natural range of the 

population is not being reduced or likely to be reduced for the foreseeable future. 

As part of this objective it should be noted that: their range within the SAC and 

adjacent inter-connected areas is not constrained or hindered; there are 

appropriate and sufficient food resources within the SAC and beyond; the sites and 
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amount of supporting habitat used by these species are accessible and their extent 

and quality is stable or increasing. 

6.5.5 Supporting habitats and species: the presence, condition, abundance and diversity 

of habitats and species required to support this species is such that the 

distribution, abundance and population dynamics of the species within the site and 

population beyond the site is stable or increasing. 

Status of features 

6.5.6 Twaite shad: Shad migrate through the waters of the SAC to reach spawning sites 

in the River Tywi. Spawning success, production and survival of fry and recruitment 

of juveniles to the population using the site are unknown, as is the number of shad 

using the site. Unpublished information provided by NRW (June 2017) revealed the 

most recent condition assessment, undertaken in November 2006, reported the 

feature as being unfavourable. 

6.5.7 Sea lamprey: Sea lamprey migrate through the site to reach the River Tywi. The 

requirements of sea lamprey during the estuarine and marine phase of the life 

cycle are not fully known but as this species spends much of its time offshore while 

at sea, the SAC is principally a migration route. 

6.5.8 No specific information relating to an assessment of feature condition could be 

found in the Regulation 33 advice. However, information provided by NRW 

(unpublished data, June 2017) revealed the most recent condition assessment, 

undertaken in April 2005, reported the feature as being unfavourable. 

6.6 River Usk SAC 

6.6.1 The River Usk SAC rises in the Black Mountain range in the west of the Brecon 

Beacons National Park, and flows east and south to enter the Severn Estuary at 

Newport. The Usk is one of only four sites in the UK where a breeding population 

of twaite shad is known. It is also one of the few rivers in UK to exceed its spawning 

target for salmon.  

6.6.2 Sea lamprey and twaite shad are primary reasons for selection of the River Usk as 

a SAC.  

Conservation objectives 

6.6.3 The conservation objectives for twaite shad and sea lamprey features (CCW, March 

2008) are as follows: 

 The conservation objective for the watercourse is met; 

 The population of the feature in the SAC must be stable or increasing over 

the long term; 

 The natural range of the feature in the SAC is neither being reduced nor is 

likely to be reduced in the foreseeable future. The natural range is taken to 

mean those reaches where predominantly suitable habitat for each life stage 

exists over the long term. Suitable habitat is defined in terms of near natural 
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hydrological and geomorphological processes and forms e.g. suitable flows 

to allow upstream migration, depth of water and substrate type at spawning 

sites, and ecosystem structure and functions (e.g. food supply). Suitable 

habitat need not be present throughout the SAC but where present must be 

secured for the foreseeable future. Natural factors such as waterfalls may 

limit the natural range of individual species. Existing artificial influences on 

natural range that cause an adverse effect on site integrity, such as physical 

barriers to migration will be assessed. 

 There is, and probably will continue to be, a sufficiently large habitat to 

maintain the feature’s population in the SAC on a long term basis. 

Status of features 

6.6.4 Twaite shad: the condition of twaite shad was assessed in 2008 as being 

unfavourable. This resulted from a precautionary assessment of shad distribution 

and abundance and the presence of adverse factors, particularly flow depletion 

and physical barriers to migration. In the second reporting cycle (2007-2012) twaite 

shad failed to meet targets for spawning extent, flow and suspended solids. 

Consequently the feature was classified as unfavourable. 

6.6.5 Sea lamprey: monitoring in 2006 showed that overall catchment mean ammocoete 

density considerably exceeded the JNCC target threshold and also complied with 

targets for spawning site and ammocoete distribution. Despite this, the condition 

of sea lamprey was classified as unfavourable due to the presence of probably 

partial barriers further downstream (notable Crickhowell Bridge) and flow 

depletion resulting from abstractions including Brecon Canal and Prioress Mill 

public water supply.  

6.6.6 As a result of the NRW Review of Consents process, flow targets have been set 

which were considered likely to significantly reduce or remove the impacts on SAC 

features. There were also requirements for screening of intakes to reduce or 

remove the impact of impingement and entrainment on juvenile fish migrating 

downstream. 

6.6.7 For the second reporting cycle (2007-2012), the condition was assessed as being 

unfavourable because sea lamprey failed to meet several targets, including 

ammocoete density. 

6.7 River Wye SAC 

6.7.1 The River Wye forms one of the longest, near-natural rivers in England and Wales. 

The river and its tributaries represent a large, linear ecosystem which provides an 

important wildlife corridor, an essential migration route, and a key breeding area 

for many internationally-important species, including sea lamprey, river lamprey 

and Atlantic salmon. 

6.7.2 Twaite shad and sea lamprey are primary reasons for selection of the River Wye as 

a SAC.   
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Conservation objectives 

6.7.3 The River Wye is a cross-boundary site, and the following conservation objectives 

are taken from Natural England’s "European Site Conservation Objectives for River 

Wye Special Area of Conservation" (February 2016a): 

6.7.4 Avoid the deterioration of the qualifying habitats and the habitats of qualifying 

species and the significant disturbance of those qualifying species, ensuring the 

integrity of the site is maintained and the site makes a full contribution to achieving 

Favourable Conservation Status of each of the qualifying features. 

6.7.5 Subject to natural change to maintain or restore: 

 The extent and distribution of qualifying natural habitats and habitats of 

qualifying species;  

 The structure and function (including typical species) of qualifying natural 

habitats and habitats of qualifying species;  

 The supporting processes on which qualifying natural habitats and habitats 

of qualifying species rely;  

 The populations of qualifying species;  

 The distribution of qualifying species within the site. 

6.7.6 The conservation objectives produced by CCW in 2008 were the same as for the 

River Usk above. 

Status of features 

6.7.7 Twaite shad: In the first reporting cycle for condition assessments (2001-2006) the 

twaite shad was reported as unfavourable as only two twaite shad were caught. In 

the 2008 Regulation 33 package, twaite shad were recorded as being unfavourable. 

This resulted from a precautionary assessment of shad distribution and 

abundance and the presence of adverse factors, particularly flow depletion and 

physical barriers to migration.  

6.7.8 In the second monitoring cycle (2007-2012) twaite shad was reported as 

unfavourable due to a lack of population data. 

6.7.9 Sea lamprey: monitoring undertaken in 2006 by the Hull International Fisheries 

Institute (unpublished) showed that overall catchment mean ammocoete density 

at 2.58 ammocoetesm-2 in suitable habitat complied with JNCC targets for spawning 

site and ammocoete distribution. Sea lamprey ammocoetes were recorded in good 

numbers immediately upstream of the falls at Rhayader.  

6.7.10 The condition of sea lamprey was classified as favourable suggesting that there 

were not strongly adverse factors influencing this species. However, in the second 

reporting cycle for condition assessments (2007-2012) none of the sea lamprey 

population attribute targets were met so the feature condition was reported as 

unfavourable.  
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6.8 Severn Estuary SAC 

6.8.1 The Severn Estuary is one of the most important British estuaries for sea lamprey 

and twaite shad, both of which are a primary reason for selection. 

Conservation Objectives 

6.8.2 The Severn Estuary is a cross-boundary site, and the following conservation 

objectives are taken from Natural England’s "European Site Conservation 

Objectives for Severn Estuary Special Area of Conservation" (February 2016b): 

6.8.3 Ensure that the integrity of the site is maintained or restored as appropriate, and 

ensure that the site contributes to achieving the Favourable Conservation Status 

of its qualifying features, by maintaining or restoring; 

 The extent and distribution of qualifying natural habitats and habitats of 

qualifying species;  

 The structure and function (including typical species) of qualifying natural 

habitats and habitats of qualifying species;  

 The supporting processes on which qualifying natural habitats and habitats 

of qualifying species rely;  

 The populations of qualifying species;  

 The distribution of qualifying species within the site. 

6.8.4 The conservation objective for the twaite shad feature of the Severn Estuary SAC is 

to maintain the feature in a favourable condition, as defined below:  

6.8.5 The feature will be considered to be in favourable condition when, subject to 

natural processes, each of the following conditions are met:  

 The migratory passage of both adult and juvenile twaite shad through the 

Severn Estuary between the Bristol Channel and their spawning rivers is not 

obstructed or impeded by physical barriers, changes in flows or poor water 

quality;  

 The size of the twaite shad population within the Severn Estuary and the 

rivers draining into it is at least maintained and is at a level that is 

sustainable in the long term; 

 The abundance of prey species forming the twaite shad’s food resource 

within the estuary, in particular at the salt wedge, is maintained; 

 Toxic contaminants in the water column and sediment are below levels 

which would pose a risk to the ecological objectives described above. 

 The size of the population is subject to non-anthropogenic factors relating to 

natural fluctuations of external factors such as food availability in the Bristol 

Channel and more widely breeding success in the River Severn and other 

rivers draining into the Severn Estuary. 

6.8.6 The conservation objective for the sea lamprey feature of the Severn Estuary SAC 

is to maintain the feature in a favourable condition, as defined below. 
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6.8.7 The feature will be considered to be in favourable condition when, subject to 

natural processes, each of the following conditions are met:  

 The migratory passage of both adult and juvenile sea lamprey through the 

Severn Estuary between the Bristol Channel and any of their spawning rivers 

is not obstructed or impeded by physical barriers, changes in flows, or poor 

water quality;  

 The size of the sea lamprey population in the Severn Estuary and the rivers 

which drain into it, is at least maintained as is at a level that is sustainable in 

the long term;  

 The abundance of prey species forming the sea lamprey’s food resource 

within the estuary, is maintained; 

 Toxic contaminants in the water column and sediment are below levels 

which would pose a risk to the ecological objectives described above. 

Status of features 

6.8.8 Twaite shad: the baseline for twaite shad populations of the Severn Estuary had 

not been set when the Regulation 33 advice was published (June 2009) and it was 

noted that attributes relating to population size (which contribute to the 

assessment of conservation objectives) could not be measured until the 

technological solutions e.g. fish counter technology were developed.  

6.8.9 Sea lamprey: the baseline numbers of ammocoetes was set as the survey results 

commissioned by CCW in 2005. The baseline for returning adults had not been set 

when the Regulation 33 advice was published (June 2009). It was noted that 

attributes relating to population size could not be measured until the technological 

solutions e.g. fish counter technology were developed. 

6.8.10 No specific information relating to an assessment of feature condition could be 

found in the Regulation 33 advice.  

6.9 Severn Estuary Ramsar 

6.9.1 The Severn Estuary qualifies under Ramsar criterion 4 and 8, supporting animals 

at a critical stage in their lifecycle (migration) and as a feeding and nursery ground. 

The area of the Ramsar site is smaller than that of the SAC as it is restricted to the 

terrestrial and intertidal zones and excludes all subtidal areas. Ramsar Feature 2 is 

the ‘assemblage of migratory fish species’, which comprises Atlantic salmon, twaite 

shad, Allis shad, river lamprey, sea lamprey, sea trout and European eel. 

Conservation objectives 

6.9.2 The conservation objective for the ‘assemblage of migratory fish species’ feature 

Severn Estuary Ramsar site is to maintain the feature in favourable condition, as 

defined below:  

6.9.3 The feature will be considered to be in favourable condition when, subject to 

natural processes, each of the following conditions are met:  
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 The migratory passage of both adults and juveniles of the assemblage of 

migratory fish species through the Severn Estuary between the Bristol 

Channel and any of their spawning rivers is not obstructed or impeded by 

physical barriers, changes in flows, or poor water quality;  

 The size of the populations of the assemblage species in the Severn Estuary 

and the rivers which drain into it, is at least maintained and is at a level that 

is sustainable in the long term;  

 The abundance of prey species forming the principle food resources for the 

assemblage species within the estuary, is maintained;  

 Toxic contaminants in the water column and sediment are below levels 

which would pose a risk to the ecological objectives described above. 

Status of features 

6.9.4 No condition assessment had been undertaken to date for the Ramsar fish 

assemblage. 
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7 Appropriate Assessment of effects on twaite shad of 

designated sites screened in 

7.1 Introduction  

7.1.1 The following section assesses the adverse effects on the twaite shad feature of 

the SACs screened in for appropriate assessment, namely: Pembrokeshire Marine 

SAC, Afon Tywi SAC, Carmarthen Bay and Estuaries SAC, River Usk SAC, River Wye 

SAC and Severn Estuary SAC/Ramsar.  

7.1.1 The population range for twaite shad of Bristol Channel rivers residing in the 

marine environment in the ADZv.2 model (upon which the impact assessment is 

based) considered the whole of the Bristol Channel extending from the upper 

Severn and into the Celtic Sea, including Pembrokeshire Marine SAC. This is 

considered a conservative approach, as the marine residency range of twaite shad 

of the Bristol Channel rivers could be far larger, for example stretching further into 

the Celtic Sea and Atlantic Ocean. In this scenario encounter risk with the Project 

and thus impact levels, would be much lower.  

7.1.2 As the population range for twaite shad included seven designated sites, potential 

impacts on twaite shad through turbine operation could not be ruled out at the 

screening stage.  

7.1.3 The appropriate assessment looks in more detail at the results of the modelling 

and parameters affecting fish populations and makes an assessment of adverse 

effect on the integrity of a site in light of the relevant conservation objectives. 

7.1.4 Further details regarding in-combination impacts can be found in Sections 10 and 

11. 

7.2 Results of ADZv.2 Monte Carlo Analysis modelling 

7.2.1 There exists the potential for shad associated with the SACs to spend time in the 

marine environment of the Bristol Channel and Celtic Sea between spawning 

events, and thus be at risk of encounter and injury with the turbines of the Project. 

The population was modelled on the basis of all individuals living to ten years of 

age, all individuals maturing by age seven, and all individuals being repeat spawners 

once mature, following data collected within the Severn Estuary (M. Aprahamian, 

pers. comm.).  

7.2.2 The results of the ADZv.2 models show that there is a 50% chance (mean) of the 

impact on the population being below 0.08% and a 99% chance (99th percentile) of 

the impact on the population being below 0.41% as illustrated in Figure 8.1. 

Impacts on the twaite shad populations are ‘virtually certain’ to be below this figure, 

following established scientific descriptions of confidence (IPCC AR5, 2013). 
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Figure 7.1 Monte Carlo analysis results for shad 

7.3 Assessment of effect on integrity  

7.3.1 Conservation objectives for twaite shad follow several broad themes: 

 Population size within the SAC must be sustainable/stable or increasing; 

 The natural range of the feature in the SAC is neither being reduced nor is 

likely to be reduced in the foreseeable future. The natural range is taken to 

mean those reaches where predominantly suitable habitat for each life stage 

exists over the long term; 

 Migratory passage through the Severn Estuary and the spawning rivers or up 

the spawning rivers is not impeded. 

 The abundance of prey species forming the twaite shad’s food resource 

within the estuary, in particular at the salt wedge, is maintained (Severn 

Estuary SAC/Ramsar only). 

 Toxic contaminants in the water column and sediment are below levels 

which would pose a risk to the ecological objectives described above (Severn 

Estuary SAC/Ramsar only). 

7.3.2 The Project does not affect the natural range of the feature in any of the 

SACs/Ramsar as there are no direct or indirect impacts on the habitats that support 

the features or the food resource within the site. No effects on the presence or 

distribution of any toxic contaminants in the water column of the Severn Estuary 

would be expected as the Project is at least 60km downstream of the SAC/Ramsar.  

This is supported by water quality modelling presented within the Environmental 

Statement for the Project (TLSB, 2014). Similarly the Project does not impede 

migratory passage through the Severn Estuary or within the SACs themselves. 

7.3.3 Therefore the only conservation objective against which an assessment for the 

implications for site integrity is relevant is that relating to population size within the 

SAC. There are no direct impacts on the twaite population whilst in the SACs as the 

nearest SAC to the Project with a spawning population is approximately 68km 
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downstream, however, the potential for twaite shad to encounter turbines whilst 

resident in the wider Bristol Channel in between spawning has been considered.  

7.3.4 The status of twaite shad in each of the designated rivers (Tywi, Usk and Wye) was 

classified as ‘unfavourable’ in the second reporting cycle condition assessments 

(2007-2012).  

7.3.5 The results of the ADZv.2 Monte Carlo analysis indicate that there is a 50% chance 

(mean) of the impact being below 0.08% and a 99% chance (99th percentile) of the 

impact on the population being below 0.41% for all fish within this area which may 

feed into any of the individual identified SAC populations. 

7.3.6 There is no evidence that Pembrokeshire Marine SAC supports a population of 

twaite shad as the designation was made on the basis of a small number of ad-hoc 

records. Twaite shad from rivers further upstream could pass through the site 

while spending time in the Bristol Channel which may explain the observations 

recorded.   

7.3.7 For the remaining SACs/Ramsars that support twaite shad it is considered that an 

impact level on the population of below 0.41% at the 99th percentile is not 

significant. This is consistent with the views of the SoS and NRW during the DCO 

Examination, who concluded that an Annual Mortality Rate of shad of 0.77% would 

not have an adverse effect on site integrity of any designated sites. 

7.3.8 Twaite shad are subject to large fluctuations in recruitment and survival, with 

annual mortality at sea of twaite shad approximated at 67% (Aprahamian, et al., 

2010). Annual fluctuations for shad are generally related to environmental factors 

such as temperature which is relevant as the Severn, Wye, Usk and Tywi rivers 

represent the northern limit of the known spawning distribution of twaite shad 

(Aprahamian et al., 2003). Twaite shad appear to have greater recruitment success 

in warm years, leading to predictions of increased population sizes during 

projected climatic warming (Aprahamian et al., 2010).  

7.3.9 Within the UK, the medium emissions scenario (UKCP09; Defra, 2010) predicts the 

central estimate of increase in mean summer air temperature to be 2·5oC by 2050, 

ranging between 1·0 and 4·6oC albeit with a wide range of uncertainty (Murphy et 

al., 2009). 

7.3.10 Aprahamian et al. (2013) found an increase of 1 and 2oC above the current mean 

summer (June to August) water temperature of 17·8oC was estimated to result in a 

three and six-fold increase in the populations of twaite shad in the Rivers Wye and 

Usk, respectively (three times as many for a 1 degree increase and six times as 

many for a 2 degree increase). Conversely, decreased summer temperatures 

would be expected to reduce the population levels. The population in the Bristol 

Channel, given that it is the northern geographical limit of the range of the species 

is likely to be very sensitive to temperature fluctuations, and are therefore likely to 

dwarf any changes caused by the operation of the Project.  Potential changes in 

temperature were considered as part of the water quality modelling undertaken 
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for the EIA and no significant effects were found within Swansea Bay as a result of 

the Project (TLSB, 2014).   

7.3.11 Therefore when considering the scale of the potential effect on the twaite shad 

populations and the future climatic trends and implications for this species over 

the lifetime of the Project, the predicted impact is not significant and there will be 

no adverse effect on the integrity of the twaite shad feature of the Pembrokeshire 

Marine SAC, Afon Tywi SAC, Carmarthen Bay and Estuaries SAC, River Usk SAC, River 

Wye SAC and Severn Estuary SAC/Ramsar as a result of the Project. 
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8 Appropriate assessment of effects on sea lamprey of 

designated sites screened in 

8.1 Introduction  

8.1.1 The following section assesses the adverse effects on the sea lamprey feature of 

the Cleddau Rivers SAC, Pembrokeshire Marine SAC, Afon Tywi SAC, Carmarthen 

Bay and Estuaries SAC, River Usk SAC, River Wye SAC and Severn Estuary 

SAC/Ramsar identified during the screening stage.  

8.1.2 The population range for the ADZv.2 model (upon which the impact assessment is 

based) was made on the population of sea lamprey that reside near and spawn in 

Swansea Bay rivers and then assumes a consistent rate of mixing between this 

resident sub-population and the wider sub-populations across the Bristol Channel. 

For example, some sea lamprey progeny from Swansea Bay rivers may spawn in 

the Tywi or Severn and also some sea lamprey progeny from other rivers may 

spawn in Swansea Bay. The impact modelled on Swansea Bay rivers was then 

scaled to the wider Bristol Channel by considering the relative wetted area of the 

Swansea Bay rivers to the relative wetted area of the other rivers in the Bristol 

Channel. 

8.1.3 As the agreed population range for sea lamprey included eight designated sites, 

potential impacts on sea lamprey through turbine operation could not be ruled out 

at the screening stage.  

8.1.4 The appropriate assessment looks in more detail at the results of the modelling, 

whilst also considering fish populations and ecology.  An assessment of adverse 

effect on the integrity of a site in light of the conservation objectives for each site 

is then undertaken. 

8.1.5 Further details regarding in-combination impacts can be found in Sections 10 and 

11. 

8.2 Results of ADZv.2 Monte Carlo Analysis modelling 

8.2.1 The Bristol Channel scale assessment has been discussed and agreed to be 

appropriate with NRW(TE) and Cefas at a meeting held on 2nd/3rd May 2017.  

8.2.2 The results of the ADZv.2 models show that there is a 50% chance (mean) of the 

impact on the population being below 0.26% and a 99% chance (99th percentile) of 

the impact on the population being below 1.30% as illustrated in Figure 8.2. 

Impacts on the discrete Bristol Channel population are ‘virtually certain’ to be below 

this figure, following established scientific descriptions of confidence (IPCC AR5, 

2013). 
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Figure 8.1 Monte Carlo analysis results for sea lamprey 

 

8.3 Assessment of effect on integrity  

8.3.1 Given that the predicted impact on population of sea lamprey within the Bristol 

Channel (which may feed any of the identified SACs) is below 1.3%, at even the 99th 

percentile, they are unlikely to be detectable against natural year on year 

population fluctuations. An assessment of the potential impacts on the integrity of 

the sea lamprey features of all the Bristol Channel SACs has nonetheless been 

undertaken. 

8.3.2 Conservation objectives for sea lamprey follow the same several broad themes as 

for twaite shad, namely: 

 Population size within the SAC must be sustainable/stable or increasing; 

 The natural range of the feature in the SAC is neither being reduced nor is 

likely to be reduced in the foreseeable future. The natural range is taken to 

mean those reaches where predominantly suitable habitat for each life stage 

exists over the long term; 

 Migratory passage through the Severn Estuary and the spawning rivers or up 

the spawning rivers is not impeded; 

 The abundance of prey species forming the sea lamprey’s food resource 

within the estuary is maintained (Severn Estuary SAC/Ramsar only); and 

 Toxic contaminants in the water column and sediment are below levels 

which would pose a risk to the ecological objectives described above (Severn 

Estuary SAC/Ramsar only). 

8.3.3 The Project does not affect the natural range of the feature in any of the 

SACs/Ramsar as there are no direct or indirect impacts on the habitats that support 

the features or the food resource within the site. No effects on the presence or 

distribution of toxic contaminants in the water column of the Severn Estuary would 

be expected as the Project is at least 60km downstream of the SAC/Ramsar and 
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there is no impact pathway identified at this distance. This is supported by water 

quality modelling presented within the Environmental Statement for the Project 

(TLSB, 2014).  Similarly the Project does not impede migratory passage through the 

Severn Estuary or within the SACs themselves. 

8.3.4 Sea lamprey were considered to be in favourable condition in the Wye and 

unfavourable in the Usk for the first reporting cycle of condition assessments 

(2001-2006 and reported Regulation 33 advice, CCW, April 2009) due to the 

presence of partial barriers further downstream (notably Crickhowell Bridge) and 

flow depletion resulting from abstractions. For the second reporting cycle of 

condition assessments (2007-2012) sea lamprey were classified as unfavourable at 

both sites.  

8.3.5 Monitoring undertaken in 2004 of the Carmarthen Bay and Estuaries SAC and the 

River Tywi failed to find any juvenile sea lamprey at any sites, either on the main 

River Tywi or any of the tributaries. For the second reporting cycle of condition 

assessments (2007-2012), sea lamprey were found at 10% of sites surveyed. The 

attributes relating to population (measuring distribution within catchment and 

ammocoete density) and flow both failed. For this reason the feature was classified 

as unfavourable.  

8.3.6 Monitoring of the Cleddau Rivers SAC in 2004 found no evidence of sea lamprey 

ammocoetes in either optimal or sub-optimal habitat (CCW, August 2012). There 

were also no records of adult migrating sea lamprey held. In the second reporting 

cycle (2007-2012) no sea lamprey were recorded. There is therefore no evidence 

to indicate that either Pembrokeshire Marine SAC or the Cleddau Rivers SAC 

currently support sea lamprey and these sites are not considered further. 

8.3.7 The only conservation objective against which an assessment for the implications 

for site integrity is relevant is that relating to population size within the SAC. There 

are clearly no direct impacts on the sea lamprey population whilst spawning in the 

SACs as the nearest riverine SAC to the Project is approximately 60km downstream, 

however, the potential for sea lamprey to encounter turbines whilst resident in the 

wider Bristol Channel has been considered.  

8.3.8 Sea lamprey do not home to their natal rivers but rather exhibit regional panmixia 

while using a novel ‘suitable river’ strategy to complete its life cycle (Waldman et al., 

2008). Sea lamprey also differ from other anadromous fishes in that their adult 

phase is parasitic, a feeding strategy that may make homing problematic for 

lamprey cohorts that become widely dispersed through transport by the diverse 

hosts they parasitise (Waldman et al., 2008). Unlike for an out-migrating cohort of 

a non-parasitic anadromous fish, which may maintain cohesion by following a 

migratory circuit, a cohort of sea lamprey that emigrates from a river, after 

completing its marine feeding phase on a diverse suite of hosts, should be widely 

dispersed in ocean waters (Waldman et al., 2008). 

8.3.9 The modelled impact assessment assumes that there is a discrete Bristol Channel 

population of sea lamprey, however, it is acknowledged that there is some genetic 
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evidence available for sea lamprey which indicates a panmictic European 

population (OSPAR, 2009). Sea lamprey are therefore understood to undertake 

wide ranging marine phase migrations and may be considered to form part of a 

European stock (DECC, 2010). In this case, losses to the sea lamprey populations 

of these rivers would be far lower than modelled by TLSB as replenishment from 

wider population units due to mixing from wider areas would support the 

population levels. 

8.3.10 In addition, from the monitoring results available only the Rivers Usk and Wye have 

a confirmed population of spawning sea lamprey. These SACs are situated at least 

115km and 140km upstream from the Project respectively. It is evident from the 

conservation objectives that barriers and extraction within the rivers have a far 

greater direct impact on the population than possible interactions with turbines 

when sea lamprey are free swimming adults (as when they are in the parasitic 

phase they move with their host).  

8.3.11 Anadromous sea lamprey are significantly exploited as a fishery elsewhere in 

Europe, as part of the same European stock as that in the Bristol Channel. There is 

a minimum landing size of 35cm to deter exploitation of juveniles, and daily catch 

limits existing in all freshwaters in Portugal with the exception of river Minho, of up 

to 30 adults (>35cm) per day per fisher (Stratoudakis et al., 2016). In the north-east 

Atlantic, the core distribution area in south-west Europe (France, northern Spain 

and Portugal) maintains some relatively large populations that have been 

uninterruptedly exploited for long periods (Araujo et al., 2016; Beaulaton et al., 

2008; Mateus et al., 2007). 

8.3.12 Despite the substantial loss of river habitat in most European states over the past 

150 years, estimated to be close to 80% for anadromous lampreys in the Iberian 

peninsula (Mateus et al., 2012), and the local extinction of anadromous species in 

polluted rivers of northern and central Europe (Kelly and King, 2001; Maes et al., 

2007; Thiel et al., 2009; Maitland et al., 2015), the sea lamprey apparently maintains 

a global geographic distribution that is similar to its historic maximum (Renaud, 

1997). In laboratory experiments sea lamprey has increased larval survival at 

warmer temperatures (Rodríguez-Muñoz et al., 2001), so improved recruitment 

may occur in suitable habitat with the changing climate. 

8.3.13 Sea lamprey have the capacity to survive contact and handling and thus are at a 

reduced vulnerability to bycatch. In practice, it is safe to consider that fishing 

mortality for sea lamprey at sea is practically null (Stratoudakis et al., 2016). 

Furthermore, historical and recent records of sea lamprey in Portugal demonstrate 

distinct levels of resilience and re-colonisation capacity after modification of habitat 

availability for sea lamprey. Historical fisheries data from Minho indicate that during 

the period of habitat loss that occurred between 1956–1971 due to the 

construction of dams, sea lamprey landings actually increased in relation to the 

period prior to dam constructions. 

8.3.14 There is diminishing conservation concern for the sea lamprey in Europe. This is 

supported by the observed stability in several exploited sea lamprey populations 
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where many hundreds of thousands migrate for spawning each year e.g. in Minho, 

Portugal or the Gironde Basin (ICES, 2015; Beaulaton et al., 2008) and the re-

appearance of sea lamprey in systems with improved water quality or habitat 

connectivity (e.g. Nunn et al., 2008; Freyhof and Brooks, 2011; Maes et al., 2007).  

8.3.15 The population of sea lamprey therefore appears to be very resilient to losses from 

habitat change and exploitation and therefore a very small change to a regional 

constituent of the wider population will be imperceptible in Bristol Channel rivers. 

8.3.16 Given the resilience of sea lamprey to historic exploitation, bycatch and habitat 

destruction it is considered that even with a discrete Bristol Channel population of 

sea lamprey and a 99th percentile population impact (1.30%) the Project will not 

result in an adverse effect on the integrity of the population. This is consistent with 

the views of the SoS and NRW during the DCO Examination, who concluded that 

an Annual Mortality Rate of sea lamprey adults and transformers of 1.86% and 

0.15% respectively would not have an adverse effect on site integrity of any 

designated sites.  

8.3.17 Furthermore, impacts are likely to be lower than modelled by TLSB given the wider 

European mixed stock that is thought to exist, meaning that there is not a discrete 

population that is likely to be affected. In addition, from monitoring undertaken 

between 2001 and 2012 there is no evidence to suggest that the Cleddau Rivers 

support sea lamprey. For the SACs that list sea lamprey as a feature, only the River 

Tywi, River Usk and the River Wye support confirmed populations. It is therefore 

considered that there will be no adverse effect on the integrity of the sea lamprey 

feature of Pembrokeshire Marine SAC, Cleddau Rivers SAC, Afon Tywi SAC, 

Carmarthen Bay and Estuaries SAC, River Usk SAC, River Wye SAC and Severn 

Estuary SAC/Ramsar as a result of the Project. 
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9 Appropriate Assessment of the effects of the Project on the 

assemblage of migratory fish species feature of the Severn 

Estuary Ramsar site 

9.1 Introduction  

9.1.1 The following section assesses the adverse effects on the assemblage of migratory 

fish feature of the Severn Estuary Ramsar identified during the screening stage.  

9.1.2 The appropriate assessment looks at the results of the assessments on 

assemblage features and makes an assessment of adverse effect on the integrity 

of a site in light of the conservation objectives for each site. 

9.1.3 Further details regarding in-combination impacts can be found in Sections 10 and 

11. 

9.2 HRA of individual assemblage features. 

9.2.1 The screening stage of the HRA ruled out likely significant effects on Atlantic 

salmon, Allis shad, river lamprey, sea trout and European eel. A likely significant 

effect on twaite shad and sea lamprey as individual qualifying features of several 

SACs within the Bristol Channel could not be ruled out at that stage and therefore 

they were taken through to appropriate assessment.  

9.2.2 The results of the appropriate assessment for both twaite shad and sea lamprey 

set out above concluded that there would be no adverse effect on integrity of 

either of these features at any of the designated sites.  

9.3 Assessment of effect on integrity 

9.3.1 The conservation objectives for the assemblage of migratory fish feature for the 

Severn Estuary Ramsar is set out in Section 7.9 and are similar to the objectives as 

set out for designated features of the SACs namely: 

 Migratory passage through the Severn Estuary and the spawning rivers is 

not impeded;  

 The size of the populations of the assemblage species in the Severn Estuary 

and the rivers which drain into it is at least maintained and must be 

sustainable in the long term; 

 The abundance of prey species forming the principle food resources for the 

assemblage species within the estuary is maintained; and 

 Toxic contaminants in the water column and sediment are below levels 

which would pose a risk to the ecological objectives described above.  

9.3.2 The Severn Estuary Ramsar designation only covers the intertidal area and does 

not include spawning habitat for either of these species. As a result, its contribution 
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to the conservation status of assemblage features is in the habitat it provides whilst 

the assemblage species are present. The distance of the Project from the Severn 

Estuary Ramsar means that there are no direct or indirect impacts on habitats of 

this site. 

9.3.3 As for the appropriate assessment for twaite shad and sea lamprey, the only 

conservation objective relevant to the Project is that relating to the size of the 

populations. No adverse effect on the integrity of these features has been 

concluded when they have been assessed individually (Sections 7 and 8). It 

therefore follows that there can be no effect on the integrity of these features when 

they are considered as part of an assemblage feature, when their contribution to 

the population size of the assemblage will be proportionally lower.  

9.3.4 It is therefore concluded that there will be no adverse effect on the integrity of the 

assemblage of migratory fish feature of the Severn Estuary Ramsar as a result of 

the Project. 
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10 Screening for in-combination effects 

10.1 Background 

10.1.1 The work previously undertaken in 2014 for the DCO included a review of likely in-

combination projects current at the time of study. An updated screening of 

projects and plans has been undertaken to inform the final Marine Licence 

submission. These are summarised in Table 10.1.  As there are no designated SACs, 

SPAs or Ramsar sites within Swansea Bay, the in-combination assessment only 

considers mobile species, namely marine mammals and migratory and marine fish 

populations that may move from their designated sites outside of Swansea Bay 

into Swansea Bay and thus be impacted. 

10.1.2 The list of projects considers known consented and in-development projects that 

could have effects on migratory and marine fish populations, in-combination with 

the Project in 2017. 

10.1.3 As outlined in Section 5.3 the population ranges for various species do not extend 

beyond the inner section of the Celtic Sea adjacent to the Bristol Channel. This is 

because individuals from the Bristol Channel rivers and Swansea Bay are 

considered unlikely to range further than this, and conversely, individuals from 

rivers outside this area are unlikely to range into the Bristol Channel and Swansea 

Bay. No European sites beyond this area have been selected for further 

assessment as it is considered that there could be no likely significant effect on any 

features of these sites as a result of the Project. The assessment of in-combination 

effects is therefore focused on potential interactions between migratory fish 

associated with the Bristol Channel SACs and other projects within the Bristol 

Channel, or outside the Bristol Channel if and when individuals from the Bristol 

Channel leave this area during their life history. 

10.1.4 In relation to marine mammals, only grey seal and harbour porpoise have been 

considered as part of the screening exercise. The non-statutory 2014 TLSB shadow 

HRA identified that “No bottlenose dolphin sightings have been recorded in any of the 

recent monitoring surveys in Swansea Bay or from the data compiled in the Atlas of the 

Marine Mammals of Wales (Baines and Evans, 2012)” and as such, this species has 

not been considered further. 

Table 10.1 Long list of projects and plans considered in 2017 for in-combination effects on 

fish and marine mammal species (those taken forward to screening highlighted, 

1=taken forward for fish, 2=taken forward for marine mammals) 

Wave & tidal potential projects 

West Anglesey Demonstration Zone  

Pembrokeshire Demonstration Zone Deep  

North Devon Demonstration Zone  

North Cornwall Wave Hub 

Ramsey Sound demonstration project 

Deep Green Holyhead Deep Project (Minesto)1,2 
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St. David’s Head 

Strangford Lough (SeaGen/Atlantis) 

Strangford Lough (Minesto demonstration)1,2 

Mull of Galloway, Sound of Islay, Ness of Ducansby, Brough Ness tidal stream (Atlantis) 

Skerries tidal stream 

MeyGen tidal stream (Atlantis)1,2 

Portland Bill (Atlantis) 

Other projects  

New nuclear power station at Oldbury 

Hinkley B and Hinkley C Nuclear Power Stations 1 

Wylfa Newydd nuclear power station 1 

Tidal lagoon projects 

Bristol Deep Sea Container Terminal 

Existing operations 

Aberthaw Power Station 

Pembroke Power Station 

Licensed water abstractions in European designated sites (Rivers Tywi, Usk and Wye) 1  

 

10.1.5 It is possible to rule out the potential for in-combination effects with some of these 

projects as set out in Table 10.2.   

Table 10.2 Projects ruled out of in-combination assessment 

Project Approximate Distance 

from Swansea Bay 

Tidal Lagoon (km) 

Reasons for exclusion from further assessment 

Wave and tidal stream 

West Anglesey 

Demonstration Zone  

330 No projects brought forward to carry out an 

assessment against. 

Pembrokeshire 

Demonstration Zone   

80 No projects brought forward to carry out an 

assessment against – ‘wave hub’ so unlikely to be 

installing tidal turbines. 

North Devon 

Demonstration Zone  

37 No projects brought forward to carry out an 

assessment against – ‘wave hub’ so unlikely to be 

installing tidal turbines. 

North Cornwall Wave 

Hub 

185 No projects brought forward yet to carry out an 

assessment against. Only installation a wave 

monitoring buoy. 

Ramsey Sound 

demonstration 

project 

100 This demonstration project was installed in 2015. 

The company went into liquidation in 2016 and 

the turbine remains in the water but is not 

generating. It is in the parked position so that the 

turbine does not turn, therefore there are no 

impacts to assess against. 

Should the turbine be re-started it is important to 

note that it is a small-scale demonstration project 

some considerable distance from the Project and 

hence is not likely to result in in-combination 

effects. 
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Project Approximate Distance 

from Swansea Bay 

Tidal Lagoon (km) 

Reasons for exclusion from further assessment 

St. David’s Head 120 Follow on project from Ramsey Sound, which is 

currently not generating and the project has 

stopped with no prospects of re-starting at 

present, therefore the St David’s Head (for which 

the demonstration project is a proving 

installation) is unlikely to become viable at this 

time. 

Strangford Lough 

(SeaGen/Atlantis) 

400 Powertrains were removed in 2016, the 

remainder of the turbine will be removed in 2017 

therefore there is no overlap between this project 

and the lagoon and no in-combination impacts 

Mull of Galloway, 

Sound of Islay, Ness 

of Ducansby, Brough 

Ness tidal stream, 

Strangford Narrows 

(Atlantis) 

Over 450 No information available on potential projects to 

carry out an assessment against. Distance from 

Project means that there is no realistic in-

combination likely significant effect that could be 

detectable on migratory fish or marine mammals 

associated with the Bristol Channel.  

Skerries tidal stream 350 Skerries project was shelved in 2014. In March 

2016 the site was relinquished back to The Crown 

Estate. 

Portland Bill (Atlantis) Over 500 No projects identified yet to carry out an 

assessment against. Distance from Project means 

that there is no realistic in-combination likely 

significant effect that could be detectable on 

migratory fish or marine mammals associated 

with the Bristol Channel.  

Other Projects 

New nuclear power 

station at Oldbury 

110 No detailed information on Oldbury proposals or 

timeline. 

Hinkley B and 

Hinkley C Nuclear 

Power Stations 1 

66 Not taken forward for marine mammals as no 

impingement is expected. Taken forward for fish 

species. 

Wylfa Newydd 

nuclear power 

station 1 

200 Not taken forward for marine mammals as no 

impingement is expected. Taken forward for fish 

species. 

Tidal lagoon projects 

in the Severn 

Estuary, Colwyn Bay 

and Workington 

Range from 40 to over 

400 

Baseline data collection for Tidal Lagoon Cardiff is 

ongoing and the lagoon design is currently being 

confirmed. No impact data are yet available for 

consideration and the Project is first in time and 

hence will form part of the in-combination 

assessment for Tidal Lagoon Cardiff. Other tidal 

lagoon projects being proposed by Tidal Lagoon 

Power are at the concept design stage and no 

impact assessments have yet been progressed.   

Bristol Deep Sea 

Container Terminal 

100 Project not currently progressing, no comparable 

in-combination impacts. 

Existing Operations  
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Project Approximate Distance 

from Swansea Bay 

Tidal Lagoon (km) 

Reasons for exclusion from further assessment 

Aberthaw Power 

Station 

45 From April 2017 the power station has 

downgraded its operations to only operate when 

required such as in the winter months. All coal 

fired power stations will be closed by 2025 so 

there will be no in-combination effects. No 

information is publicly available regarding fish 

intake – however Aberthaw was not considered in 

the HRA produced for Hinkley C and it is assumed 

that any cumulative impacts are considered 

insignificant and/or not considered sufficiently 

significant to affect the conservation status of fish 

in the Bristol Channel SACs. No impingement of 

marine mammals is expected. 

Pembroke Power 

Station 

75 Operational since 2012, again this was not 

considered in the HRA produced for Hinkley Point 

C and no information is publicly available 

regarding fish intake. It is therefore considered 

that any impacts are not considered sufficient to 

affect the conservation status of fish in the Bristol 

Channel SACs. No impingement of marine 

mammals is expected. 

Licensed water 

abstractions in 

European 

designated sites 

(Rivers Tywi, Usk and 

Wye) 

Various Not taken forward for marine mammals as 

projects are in freshwater.  

 

Taken forward for fish. 
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10.2 Screening of in-combination effects for fish and marine mammals species 

with wave and tidal projects identified in Table 10.1 

Atlantic salmon 

10.2.1 Atlantic salmon could theoretically be subject to in-combination effects from the 

operation of the Project with wave and tidal devices as a result of collision with 

such devices during their migration to or from the North Atlantic Ocean. However, 

devices or arrays sited within other estuaries or sheltered loughs would not 

present in-combination effects, as migrating salmon heading to/from rivers in the 

Swansea Bay/Bristol Channel areas would be very unlikely to enter other estuaries 

and encounter these devices (unless they have ‘strayed’ from their natal river, in 

which case they would not be returning to the Swansea Bay/Bristol Channel area). 

This therefore rules out any in-combination effects with the small scale Strangford 

Lough (Minesto demonstration) project. 

10.2.2 Atlantic salmon undertake long migrations – the salmon populations of the Bristol 

Channel migrate around the west coast of Ireland or through the Irish Sea to reach 

the North Atlantic waters. This means that interactions of salmon originating from 

the Bristol Channel SACs with projects off Anglesey (Deep Green Holyhead Deep) 

and off the north-east tip of Scotland (MeyGen) are considered highly unlikely. The 

distance of these projects from Swansea Bay also means that the risk of individual 

salmon associated with the Bristol Channel SACs encountering these devices is 

extremely small and would not have a significant effect at a population level. 

10.2.3 In addition, results from encounter modelling carried out for tidal array projects 

e.g. MeyGen Tidal Array (MeyGen, 2012) found that the risk of collision between 

Atlantic salmon and tidal devices, taking into account a range of avoidance rates 

and documented evidence on behavioural responses to tidal devices and similar 

structures, was <1% for all modelled scenarios and concluded that potential 

impacts on Atlantic salmon and Atlantic salmon SAC populations would be 

negligible.  These conclusions did not take into account evidence which suggests 

that smolts swim in surface waters and adult salmon swim in the top 10m of the 

water column, which would also further reduce the potential for impact from 

seabed positioned devices (Minesto, 2016).   

10.2.4 The population range for assessment of potential impacts from the Project on its 

own has been agreed with NRW(TE) and CEFAS to be the rivers Tawe, Neath and 

Afan only and therefore does not extend to any European sites designated for 

salmon. The risk of individuals from any SAC populations encountering both a tidal 

stream device remote from the Project i.e. Deep Green Holyhead Deep or MeyGen 

and the Project on their way to or from their natal rivers is considered to be 

negligible. The HRA undertaken for the Deep Green Holyhead Deep project 

concluded that due to the scale and very low likelihood of any impact occurring 

that there was no mechanism by which the Holyhead Deep project could act in-

combination with other projects to impact on Atlantic salmon. 
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10.2.5 As a result of the above it is considered there will be no likely significant effect to 

Atlantic salmon from in-combination effects of the Project with the Deep Green 

Holyhead Deep Project, Strangford Lough (Minesto demonstration) or MeyGen 

tidal stream project.   

Twaite shad   

10.2.6 The only spawning populations of twaite shad in Britain are in the Bristol Channel 

- in the Severn, Wye, Usk and Tywi rivers.  As twaite shad do not undertake large 

scale migrations from their spawning river in the same way as Atlantic salmon, in-

combination effects with any of the identified tidal stream projects can be ruled 

out as they are all located at some distance from the Project (ranging from 

approximately 350km (Deep Green Holyhead Deep) to over 1400km away 

(MeyGen)). The projects are all too far away to interact with the populations. It is 

therefore possible to conclude no likely significant effect to twaite shad from the 

in-combination effects of the Project with the Deep Green Holyhead Deep Project, 

Strangford Lough (Minesto demonstration) or MeyGen tidal stream project. 

Allis shad 

10.2.7 The potential for any of the identified tidal stream projects to impact on Allis shad 

in-combination with the Project can be ruled out as they are extremely rare in the 

Bristol Channel. In addition there is no spawning population of Allis shad in the 

Bristol Channel or its tributaries. The risk of the species entering Swansea Bay and 

then encountering a turbine is considered to be negligible, as is the risk of them 

encountering any of the tidal stream projects located further away before entering 

Swansea Bay. It is therefore possible to conclude no likely significant effect to Allis 

shad from the in-combination effects of the Project with the Deep Green Holyhead 

Deep Project, Strangford Lough (Minesto demonstration) or MeyGen tidal stream 

project 

River lamprey  

10.2.8 River lamprey distribution is primarily restricted to the immediate vicinity of their 

natal rivers, and nearby estuarine and coastal waters. All the tidal stream projects 

identified in Table 10.1 are located some considerable distance from the Project 

and beyond the agreed local population range for river lamprey from Swansea Bay 

or any population from any European designated site within the Bristol Channel. 

As a result, it is concluded there is no likely significant effect to river lamprey from 

the in-combination effects of the Project with the Deep Green Holyhead Deep 

Project, Strangford Lough (Minesto demonstration) or MeyGen tidal stream 

project. 

Sea lamprey  

10.2.9 Relatively little is known about the precise habitats occupied by adult sea lamprey 

(Maitland, 2003). However, the main population of this species is found in the 

Bristol Channel and adjacent offshore waters (DECC, 2009). The HRA undertaken 
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for the Holyhead Deep project stated that although the presence of sea lamprey 

in the project area cannot be ruled out, it was extremely unlikely that they were 

present in significant numbers and even less likely that they could be affected by 

the project (Minesto, 2016) given its size and scale. Any sea lamprey that encounter 

the tidal stream projects are likely to spawn in rivers nearby given their attraction 

to the pheromones of lampreys already in nearby rivers. 

10.2.10 Given that the tidal stream developments range from 330km to over 1400km away 

from the Project, it is considered that none of the developments could be 

described as being in adjacent offshore waters to the Bristol Channel. The risk of 

sea lamprey encountering any tidal device are considered to be extremely small 

and the risk to sea lamprey that eventually end up in the Bristol Channel SACs is 

even smaller due to the size, scale and location of the tidal devices relative to the 

Project. As a result, it is concluded that there will be no likely significant effect to 

sea lamprey from the in-combination effects of the Project with the Deep Green 

Holyhead Deep Project, Strangford Lough (Minesto demonstration) or MeyGen 

tidal stream project. 

Sea trout  

10.2.11 Sea trout are part of the ‘fish assemblage’ feature of the Severn Estuary Ramsar 

site.  Sea trout do not undergo the extensive migrations of other salmonid species 

and the potential impacts of lagoon operation on sea trout are not considered to 

extend beyond Swansea Bay, therefore they do not extend as far as the Severn 

Estuary Ramsar. As all the identified tidal stream projects are at a significant 

distance further west from the Severn Estuary Ramsar than the Project there will 

be no likely significant effect on sea trout assemblage feature from the in-

combination effects of the Project with the Deep Green Holyhead Deep Project, 

Strangford Lough (Minesto demonstration) or MeyGen tidal stream project. 

European eel  

10.2.12 European eel also form part of the ‘fish assemblage’ feature of the Severn Estuary 

Ramsar site. The agreed population range for impact assessment does not extend 

beyond Swansea Bay (see Section 6.3). As none of the identified projects are within 

this area and are at a significant distance further west from the Severn Estuary 

Ramsar than the Project there will be no likely significant effect on European eel 

assemblage feature from the in-combination effects of the Project with the Deep 

Green Holyhead Deep Project, Strangford Lough (Minesto demonstration) or 

MeyGen tidal stream project. 

Migratory fish assemblage feature 

10.2.13 As it is concluded that there is no likely significant effect on any of the migratory 

species that make up the assemblage feature when assessed individually with the 

Project or as part of the in-combination assessment, it is considered that there will 

be no likely significant effect on the migratory fish assemblage feature from the in-

combination effects of the Project with tidal stream projects. 
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Harbour porpoise 

10.2.14 Two tidal stream energy demonstration installations located off the Pembrokeshire 

coast and one located off the coast of Anglesey were examined by the SoS for the 

DCO.  The projects were identified as having potential in-combination impacts with 

the operation of the Project through an increased risk of collision with turbines.  

The conclusion of the SoS was that “One site will be decommissioned before the Project 

is operation and due to the distance between the Project and the other two installations 

it is assessed that there will be no in-combination effect (particularly with relevant 

mitigation in place)”.  Based on this, in relation to the additional tidal stream devices 

listed in Table 10.1, namely  Deep Green Holyhead Deep Project (Minesto), 

Strangford Lough (Minesto demonstration) and MeyGen tidal stream (Atlantis). 

TLSB conclude that there will be no likely significant effect on the harbour porpoise 

feature of any designated sites from the in-combination effects of the Project with 

the tidal stream projects identified due to the distance between the Project and 

the installations, the mitigation in place. and the limited risk of encountering either 

one or both of the Project and the tidal stream projects.   

Grey Seal 

10.2.15 Grey seal were previously considered in the non-statutory shadow HRA (TLSB, 

2014) and as identified above, it was concluded that there would be no adverse 

effect on the integrity of any future Natura 2000 site and features as a result of the 

Project, alone or in-combination with other plans and projects. These conclusions 

were accepted by NRW(TE) during the Examination.  The three additional tidal 

stream devices that are listed in Table 10.1 are situated further away than the 

installations considered in the non-statutory shadow HRA.  TLSB therefore 

maintain that the conclusions of the non-statutory Shadow HRA (TLSB, 2014) 

remain valid for grey seal. TLSB conclude that there will be no likely significant effect 

on the grey seal feature of any designated sites from the in-combination effects of 

the Project with the tidal stream projects identified due to the distance between 

the Project and the installations, the mitigation in place, and the limited risk of 

encountering either one or both of the Project and the tidal stream projects.   

10.3 Screening of in-combination effects for fish species with other 

projects/existing operations  

10.3.1 The projects and operations identified in Table 10.1 may result in in-combination 

effects as a result of entrainment or impingement of fish species through water 

abstraction intakes.   

Hinkley Point B and Hinkley Point C Nuclear Power Stations 

10.3.2 Hinkley Point B operation requires the abstraction of water for cooling processes.  

Monitoring of impingement and entrainment at Hinkley Point B is carried out on a 

monthly basis. Monthly data from 2008 and 2009 was used to inform the HRA for 

the proposed Hinkley Point C project. This was supported by additional 

Comprehensive Impingement Monitoring Programme (CIMP) carried out between 
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February 2009 and May 2010 (EDF, 2011). The in-combination effects assessment 

for Hinkley Point C with continued operation of Hinkley Point B concluded that, with 

mitigation, effects on the seven fish species of conservation interest (Atlantic 

salmon, twaite shad, Allis shad, river lamprey, sea lamprey, sea trout and European 

eel) were not significant at a population level.   

10.3.3 Notwithstanding this conclusion, it is considered appropriate to assess whether a 

series of ‘insignificant’ effects can, in-combination, lead to a significant effect. 

10.3.4 As a result, it is considered that a likely significant effect on the migratory fish 

populations (Atlantic salmon, twaite shad, Allis shad, river lamprey, sea lamprey, 

sea trout and European eel) of the Cleddau Rivers SAC, Pembrokeshire Marine SAC, 

Afon Tywi SAC, Carmarthen Bay and Estuaries SAC, River Usk SAC, River Wye SAC, 

Severn Estuary SAC/Ramsar as a result of the Project in-combination with Hinkley 

Point B and Hinkley Point C cannot be ruled out at this stage. 

Wylfa Newydd nuclear power station 

10.3.5 Wylfa A nuclear power station was decommissioned in 2015, therefore the only 

potential in-combination effects could be with the operation of Wylfa Newydd 

nuclear power station. 

10.3.6 An application for Wylfa Newydd has yet to be submitted, therefore there is limited 

information upon which to base a thorough in-combination assessment. However, 

from publicly available information available within the applicants Preliminary 

Environmental Information (PEI)1 it is possible to draw conclusions with respect to 

potential in-combination effect with the Project. 

10.3.7 An assessment of impacts on individual species will be included within in the 

Environmental Statement (ES) for Wylfa so is not yet available, however, the PEI 

does provide information on impingement and entrainment monitoring that has 

been undertaken to inform the ES. 

10.3.8 Of the designated migratory fish species, only one river lamprey has been caught 

on the screens during monitoring, therefore effects on all other species (salmon, 

sea trout, sea lamprey, twaite shad and Allis shad) can be ruled out as not being at 

risk of in-combination effects. Eel were recorded in the 1980’s during monitoring, 

however, resident eels off the coast of Anglesey would not form part of Bristol 

Channel SAC populations and therefore there would be no in-combination effects. 

10.3.9 As river lamprey form local discrete populations there would be no mixing of 

populations between Anglesey and the Bristol Channel. The impacts of the lagoon 

on river lamprey have been agreed not to extend beyond Swansea Bay in any case, 

so there would be no in-combination effects on any designated site within the 

Bristol Channel. 

                                                           
1 https://consultation.horizonnuclearpower.com/stage-2/technical-documents (viewed 28th June 2017) 

https://consultation.horizonnuclearpower.com/stage-2/technical-documents
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10.3.10 As a result, any in-combination effects are not expected and it can be concluded 

that there will be no likely significant effect on the migratory fish populations 

(Atlantic salmon, twaite shad, Allis shad, river lamprey, sea lamprey, sea trout and 

European eel) of the Cleddau Rivers SAC, Pembrokeshire Marine SAC, Afon Tywi 

SAC, Carmarthen Bay and Estuaries SAC, River Usk SAC, River Wye SAC, Severn 

Estuary SAC/Ramsar from the in-combination effects of the Project with Wylfa 

Newydd. 

Licensed water abstractions  

10.3.11 Licensed water abstractions that could result in in-combination effects with the 

Project, underwent a Habitats Directive Review of Consents (HDRoC) several 

years ago. The assessment identified that the River Wye, River Usk and the 

Cleddau River SACs were potentially at risk from these operations, as a result of 

NRW concerns regarding water availability at times of low flow and water 

abstractions (DCWW, 2016). A review of the conservation objectives for the River 

Tywi (NRW, April 2008) also revealed that concerns were raised by NRW regarding 

the water abstraction at Capel Dewi and Manorafan which were at that time being 

examined as part of the HDRoC process. 

10.3.12 As a result, NRW have put in place measures to address any issues associated with 

abstraction licences e.g. Wye Abstraction Licensing Strategy (NRW, 2015). These 

include a prohibition on new abstractions in areas of concern and restrictions 

being imposed on existing abstraction licenses. Abstractions under existing 

licences are most likely to be restricted from late spring to early autumn, as this is 

when river flows tend to be lower. Additionally, fish and/or eel screens have been 

imposed as a condition on those licences considered to pose a risk as a result of 

entrainment/impingement.   

10.3.13 Low flow periods do not tend to occur at the same time as the migrations of the 

fish species of concern. However, the restriction on abstraction during periods of 

low flow mitigates any potential impacts and reduces further the risk of any in-

combination effects with the Project. 

10.3.14 The actions under the strategies for the rivers in question have been progressed 

by the various partners involved (water companies, NRW, EA, Canal & River Trust 

etc.) since around 2013 and most measures were due to be implemented by the 

end of 2015 (DCWW, 2016). Given the progress in the implementation of these 

strategies to date, it is reasonable to assume that any remaining measures will be 

implemented by the time the Project is operational. As a result, any in-combination 

effects are not expected and it can be concluded that there will be no likely 

significant effect on the migratory fish populations (Atlantic salmon, twaite shad, 

Allis shad, river lamprey, sea lamprey, sea trout and European eel) of the Cleddau 

Rivers SAC, Afon Tywi SAC, River Usk SAC and River Wye SAC from the in-

combination effects of the Project with licensed water abstractions. 
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Table 10.3 Summary of screening for in-combination effects with tidal stream devices by fish 

and marine mammal species 

Feature and 

designations 

Projects under 

consideration 

Assessment of LSE 

Atlantic salmon 

River Usk SAC 

River Wye SAC 

Severn Estuary 

Ramsar 

Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

Risk of salmon destined for sites upstream of 

Swansea Bay (i.e. River Usk SAC, River Wye SAC 

and Severn Estuary Ramsar) interacting with tidal 

stream devices remote from the Project i.e. Deep 

Green Holyhead Deep or MeyGen and/or with the 

Project on their way to their natal rivers 

considered to be infinitesimally small. 

 

Conclusion: No LSE on Atlantic salmon feature of 

River Usk SAC, River Wye SAC, Severn Estuary 

Ramsar when considered in-combination with 

other tidal stream projects 

Twaite shad 

Pembrokeshire 

Marine SAC 

Afon Tywi SAC 

Carmarthen Bay 

and Estuaries SAC 

River Usk SAC 

River Wye SAC 

Severn Estuary 

SAC/Ramsar 

Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

Twaite shad do not undertake large scale 

migrations from their spawning river, therefore in-

combination effects with any of the identified tidal 

stream projects can be ruled out as they are all 

located at some distance from the Project 

(ranging from approximately 350km (Deep Green 

Holyhead Deep) to over 1400km away (Mey Gen)). 

 

Conclusion: No LSE on twaite shad feature of 

Pembrokeshire Marine SAC, Afon Tywi SAC, 

Carmarthen Bay and Estuaries SAC, River Usk SAC, 

River Wye SAC, Severn Estuary SAC/Ramsar when 

considered in-combination with other tidal stream 

projects  

Allis shad 

Pembrokeshire 

Marine SAC 

Afon Tywi SAC 

Carmarthen Bay 

and Estuaries SAC 

River Usk SAC 

River Wye SAC 

Severn Estuary 

Ramsar 

Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

The risk of the species entering Swansea Bay and 

then encountering a turbine is considered to be 

negligible, as is the risk of them encountering any 

of the tidal stream projects located further away 

before entering Swansea Bay. 

 

Conclusion: No LSE on Allis shad feature of 

Pembrokeshire Marine SAC, Afon Tywi SAC, 

Carmarthen Bay and Estuaries SAC, River Usk SAC, 

River Wye SAC, Severn Estuary SAC/Ramsar when 

considered in-combination with other tidal stream 

projects 



 Tidal Lagoon Swansea Bay  

 
Tidal Lagoon Swansea Bay – Report to Inform Habitats Regulations Assessment for Determination of Marine Licence 

TLSB_ML_Fish_June 2017_HRA 65 

 

Feature and 

designations 

Projects under 

consideration 

Assessment of LSE 

River lamprey 

Cleddau Rivers 

SAC 

Pembrokeshire 

Marine SAC 

Afon Tywi SAC 

Carmarthen Bay 

and Estuaries SAC 

 

Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

River lamprey distribution is primarily restricted to 

the immediate vicinity of their natal rivers, and 

associated estuarine and coastal waters. All the 

tidal stream projects identified are located some 

considerable distance from the Project and 

beyond the agreed local population range for river 

lamprey from Swansea Bay or any population 

from any European designated site within the 

Bristol Channel.  

 

Conclusion: No LSE on river lamprey feature of 

Cleddau Rivers SAC, Pembrokeshire Marine SAC, 

Afon Tywi SAC, Carmarthen Bay and Estuaries 

SAC, River Usk SAC, River Wye SAC, Severn Estuary 

SAC/Ramsar when considered in-combination 

with other tidal stream projects 

Sea lamprey 

Pembrokeshire 

Marine SAC 

Cleddau Rivers 

SAC 

Afon Tywi SAC 

Carmarthen Bay 

and Estuaries SAC 

River Usk SAC 

River Wye SAC 

Severn Estuary 

SAC/Ramsar 

Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

Sea lamprey do not show homing behaviour to 

their natal river to spawn and the rarity of their 

capture in coastal and estuarine waters suggests 

that they are widely dispersed in the marine 

environment. However, the risk of sea lamprey 

encountering any tidal device are considered to 

be extremely small and the risk to sea lamprey 

that eventually end up in the Bristol Channel SACs 

is even smaller due to the size, scale and location 

of the tidal devices relative to the Project. 

 

Conclusion: No LSE on sea lamprey feature of 

Pembrokeshire Marine SAC, Cleddau Rivers SAC, 

Afon Tywi SAC, Carmarthen Bay and Estuaries 

SAC, River Usk SAC, River Wye SAC, Severn Estuary 

SAC/Ramsar when considered in-combination 

with other tidal stream projects 

Sea trout  

Severn Estuary 

Ramsar 

Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

Listed as part of the fish assemblage for Severn 

Estuary Ramsar.  

Impacts assessed at local level i.e. Swansea Bay 

therefore no potential impact pathway with fish of 

the Severn Estuary. In addition all the identified 

tidal stream projects are at a significant distance 

further west from the Project. 

 

Conclusion: No LSE on sea trout feature of Severn 

Estuary Ramsar when considered in-combination 

with other tidal stream projects 



 Tidal Lagoon Swansea Bay  

 
Tidal Lagoon Swansea Bay – Report to Inform Habitats Regulations Assessment for Determination of Marine Licence 

TLSB_ML_Fish_June 2017_HRA 66 

 

Feature and 

designations 

Projects under 

consideration 

Assessment of LSE 

European eel 

Severn Estuary 

Ramsar 

Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

Listed as part of the fish assemblage for Severn 

Estuary Ramsar.  

Impacts assessed at local level i.e. Swansea Bay 

therefore no potential impact pathway with fish of 

the Severn Estuary. In addition all the identified 

tidal stream projects are at a significant distance 

further west from the Project. 

 

Conclusion: No LSE on eel feature of Severn 

Estuary Ramsar when considered in-combination 

with other tidal stream projects 

Migratory fish 

assemblage 

Severn Estuary 

Ramsar 

Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

No impacts identified on any of the migratory fish 

that comprise the assemblage feature when 

considered individually, therefore no impacts on 

the assemblage feature. 

 

Conclusion: No LSE on migratory fish assemblage 

feature of Severn Estuary Ramsar when 

considered in-combination with other tidal stream 

projects 

Harbour porpoise Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

Limited potential for interaction due to distance, 

mitigation and low encounter risk. 

 

Conclusion: No LSE on harbour porpoise feature 

of Cardigan Bay SAC, Lundy Island SAC, 

Pembrokeshire Marine SAC, Pen Llyn a’r Sarnau 

SAC, Southern North Sea cSAC, Bristol Channel 

Approaches cSAC, West Wales Marine cSAC, North 

Anglesey Marine cSAC, or North Channel cSAC 

when considered in-combination with other tidal 

stream projects 

Grey seal Deep Green Holyhead 

Deep Project Strangford 

Lough (Minesto 

demonstration) MeyGen 

tidal stream project   

Limited potential for interaction due to distance, 

mitigation and low encounter risk. 

 

Conclusion: No LSE on grey seal feature of 

Cardigan Bay SAC, Lundy Island SAC, 

Pembrokeshire Marine SAC or Pen Llyn a’r Sarnau 

SAC SAC, when considered in-combination with 

other tidal stream projects 

 

Table 10.4 Summary of Screening for in-combination effects with other projects/ operations 

by feature and site for fish species 
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Feature and designations Projects  Assessment of LSE 

Atlantic salmon, twaite 

shad, Allis shad, river 

lamprey, sea lamprey, sea 

trout and European eel 

Pembrokeshire Marine 

SAC 

Cleddau Rivers SAC 

Afon Tywi SAC  

Carmarthen Bay and 

Estuaries SAC 

River Usk SAC  

River Wye SAC 

Severn Estuary 

SAC/Ramsar 

Hinkley Point 

B and Hinkley 

Point C 

The in-combination effects assessment for Hinkley 

Point C with continued operation of Hinkley Point B 

concluded that, with mitigation, effects on the seven 

fish species of conservation interest (Atlantic salmon, 

twaite shad, Allis shad, river lamprey, sea lamprey, 

sea trout and European eel) were not significant at a 

population level. Notwithstanding this conclusion, it 

is considered appropriate to assess whether a series 

of ‘insignificant’ effects can, in-combination, lead to a 

significant effect. 

 

Conclusion: in-combination LSE on migratory fish 

features of Pembrokeshire Marine SAC, Afon Tywi 

SAC, Carmarthen Bay and Estuaries SAC, River Usk 

SAC, River Wye SAC, Severn Estuary SAC/Ramsar 

cannot be ruled out at this stage. 

Atlantic salmon, twaite 

shad, Allis shad, river 

lamprey, sea lamprey, sea 

trout and European eel 

Pembrokeshire Marine 

SAC 

Cleddau Rivers SAC 

Afon Tywi SAC  

Carmarthen Bay and 

Estuaries SAC 

River Usk SAC  

River Wye SAC 

Severn Estuary 

SAC/Ramsar 

Wylfa 

Newydd 

Application yet to be formally submitted, however 

information available on impingement and 

entrainment monitoring indicates that only a single 

river lamprey has been caught during monitoring. 

Based on this and the distance from the Bristol 

Channel SACs from Wylfa, no in-combination effects 

likely. 

 

Conclusion: No LSE on migratory fish features of 

Pembrokeshire Marine SAC, Cleddau Rivers SAC, 

Afon Tywi SAC, Carmarthen Bay and Estuaries SAC, 

River Usk SAC, River Wye SAC, Severn Estuary 

SAC/Ramsar when considered in-combination with 

Wylfa Newydd 

Atlantic salmon, twaite 

shad, Allis shad, river 

lamprey, sea lamprey, sea 

trout and European eel  

Cleddau Rivers SAC 

Afon Tywi SAC  

River Usk SAC  

River Wye SAC 

Licensed 

water 

abstractions  

Review of Consent process highlighted possible 

impacts as a result of water abstractions on the 

features of these rivers. NRW have put in place 

measures to address any issues associated with 

abstraction licenses e.g. Wye Abstraction Licensing 

Strategy (NRW, 2015) which include a prohibition on 

new abstractions in areas of concern, restrictions 

being imposed on existing abstraction licenses and 

fish and/or eel screens. Remaining measures 

expected to be implemented by the time the Project 

is operational. 

 

Conclusion: No LSE on migratory fish features of 

Cleddau Rivers SAC, Afon Tywi SAC River Usk SAC and 

River Wye SAC when considered in-combination with 

licenced water abstractions. 
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10.3.15 From the information and tables presented above, only one project, Hinkley Point 

B and C has been taken forward to appropriate assessment for in-combination 

effects.  
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11 Appropriate Assessment of the effects of the Project in-

combination with other plans and projects 

11.1 Introduction 

11.1.1 Section 10 details the screening of plans and projects undertaken in 2017 to 

identify any in-combination effects with the Project. The plans and projects 

assessed for the purposes of this HRA Report included: 

 Approved, but as yet uncompleted, plans or projects; 

 Applications which are under consideration; and 

 Permitted on-going activities (for example abstraction licences). 

11.1.2 Projects that were consented, but that are known not to be going ahead have been 

excluded (i.e. Bristol Deep Sea Container Terminal). As a result of the screening 

process, only Hinkley Point B (operation) and Hinkley Point C (operation) were 

identified as having potential in-combination effects with the operation of the 

Project.  

11.1.3 Hinkley Point C was subject to a HRA as part of the DCO application process (EDF, 

2011). Although the in-combination effects assessment for Hinkley Point C with 

continued operation of Hinkley Point B concluded that, with mitigation, effects on 

the seven fish species of conservation interest (Atlantic salmon, twaite shad, Allis 

shad, river lamprey, sea lamprey, sea trout and European eel) were not significant 

at a population level, it was considered that further assessment of potential in-

combination impacts with the Project was justified to assess whether a series of 

‘insignificant’ effects can, in-combination, lead to a significant effect. 

11.2 Background to Hinkley Point B and C 

11.2.1 Hinkley Point B’s current decommissioning date is 20232 and construction of 

Hinkley Point C power station is expected to start in 2019 and last for ten years3. 

Recent press reports however put construction as starting in 20274 

11.2.2 Monitoring of impingement and entrainment at Hinkley Point B is carried out on a 

monthly basis. Monthly data from 2008 and 2009 was used to inform the HRA for 

the proposed Hinkley Point C project. This was supported by additional 

Comprehensive Impingement Monitoring Programme (CIMP) carried out between 

February 2009 and May 2010 (EDF, 2011).  

11.3 Assessment of in-combination effects with operation of Hinkley Point B 

11.3.1 The Hinkley Point B data shows low or very low numbers of fish of conservation 

importance affected by the cooling water intakes. During the 15-month CIMP, 69 

                                                           
2 http://www.onr.org.uk/sites/hinkley-point-b.htm (viewed 21st June 2017) 
3 http://uk.reuters.com/article/us-edf-britain-nuclear-hinkley-timeline-idUKKCN10E1JS (viewed 21st June 2017) 
4 The ‘I’Monday 26th June 2017 ‘Hinkley Point already delayed and over budget’ 

http://www.onr.org.uk/sites/hinkley-point-b.htm
http://uk.reuters.com/article/us-edf-britain-nuclear-hinkley-timeline-idUKKCN10E1JS
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twaite shad, 29 eels, six sea lamprey, five river lamprey and two Allis shad were 

counted (EDF, 2011). No Atlantic salmon or sea trout have been recorded during 

any monitoring. 

11.3.2 The Severn Tidal Power SEA (DECC, 2009) estimated that the twaite shad 

population in the Rivers Severn, Wye, Usk and Tywi is in the region of 184,000 adult 

individuals, although the population size in a given year may range between 

112,000 and 596,000 adult individuals.  

11.3.3 In an attempt to assess the long-term impacts of impingement and entrainment 

through the continued operation of Hinkley Point B on the local fish community, 

an analysis was undertaken of the long-term monitoring programme dataset. The 

dataset suggested that there has been no alteration in the species composition of 

the assemblage that could be linked to or have resulted from the operation of 

Hinkley Point B (i.e. no selective adverse impacts upon any one of the defined 

species groups). The observed decrease in abundance of the ‘eels, shads, lampreys 

and salmon’ group was essentially driven by the wider decline of those stocks 

(particularly eels) across the wider north-east Atlantic in relation to other factors, 

while the marked increase in the ‘other pelagic fish’ group was largely driven by the 

recent population increase in snake pipefish, as observed over the wider north-

east Atlantic (EDF, 2011).  

11.3.4 The HRA undertaken for Hinkley Point C assumed that there would be an overlap 

of approximately two years between the operation of Hinkley Point B and C. 

However, it is evident that on current timetables that this will no longer be the case. 

There may be a short overlap between the operation of Hinkley Point B and the 

Project. 

11.3.5 Key information regarding the likely effects of the Hinkley Point B alone or in-

combination with the Project are summarised below: 

 The effects of Hinkley Point B operation on the populations of all designated 

fish species, and in particular twaite shad and sea lamprey were not 

considered significant at the population level; 

 The long-term impacts of fish impingement and entrainment in Hinkley Point 

B are not considered to have adversely affected the conservation status of 

fish species within the Severn Estuary or beyond and therefore the integrity 

of the SACs are unaffected; and 

 On the current lagoon construction programme there would only be an 

overlap with the Swansea Bay Tidal Lagoon of approximately one to two 

years at present and therefore there would be no long-term in-combination 

population level effects, even if any effects on individual fish species from 

either project were considered significant. This does not take into account 

further delays to the Hinkley Point C construction programme. 

11.3.6 As a result, there will be no adverse effect on the integrity on any of the designated 

fish features of of Pembrokeshire Marine SAC, Cleddau Rivers SAC, Afon Tywi SAC, 

Carmarthen Bay and Estuaries SAC, River Usk SAC, River Wye SAC and Severn 
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Estuary SAC/Ramsar, as a result of in-combination effects of the operation of the 

Project with the continued operation of Hinkley B. 

11.4 Assessment of in-combination effects with operation of Hinkley Point C 

11.4.1 The HRA for Hinkley Point C considered effects on the Severn Estuary SAC/Ramsar, 

River Tywi SAC, River Usk SAC and River Wye SAC. No impacts on other SACs beyond 

this were identified for inclusion within the assessment. As the conclusions of this 

assessment were accepted by the regulatory authorities, in-combination effects 

with the Project can be ruled out for the Cleddau Rivers SAC, Pembrokeshire 

Marine SAC and the Carmarthen Bay and Estuaries SAC.  

11.4.2 The HRA was informed by the CIMP and historic impingement and entrainment 

data from Hinkley Point B. During the process, Cefas concluded that, without 

mitigation, Hinkley Point C would result in four times the impingement of Hinkley 

Point B simply as a result of the increased abstraction of cooling water (EDF, 2011).  

As a result, Hinkley Point C intakes have been designed with a low flow velocity and 

combined with the use of Automatic Fish Deterrent (AFD) devices and a fish 

recovery and return system. The aim of these mitigation measures is to reduce the 

impingement of all species for Hinkley Point C to levels that are less than or equal 

to that of Hinkley Point B. These losses were not considered to be significant at the 

population level (see Table 11.1).  

Table 11.1 Predicted population level impacts of Hinkley C (concluded not significant)  

Species  Population level impact 

Atlantic 

salmon 

No salmon were recorded in long-term impingement or from more frequent 

monitoring carried out between 2009 and 2010. 

Twaite shad  0.15% local population. 

Allis shad  Not possible to derive any estimate for the population in the vicinity of Hinkley as 

there are no recent records of presence. 

River Lamprey 0.014% 

Sea lamprey 0.27% 

European Eel 0.01% local Spawning Stock Biomass (SSB) 

(EDF, 2011) 

11.4.3 For the purposes of this Report, each of the potential in-combination effects on 

individual fish species of the identified SACs has been considered. 

Atlantic salmon  

11.4.4 No significant effects identified through operation of the Project on its own as the 

population effect is limited to Swansea Bay rivers, which are not designated. No 

salmon have been recorded during monitoring of impingement and entrainment 

at Hinkley Point B, therefore no adverse effect on integrity of the Atlantic salmon 

feature of the River Usk SAC, River Wye SAC or Severn Estuary SAC/Ramsar as a 

result of in-combination effects with the operation of Hinkley Point C. 
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Twaite shad 

11.4.5 No adverse effect on integrity identified through operation of the Project as the 

predicted impacts on the Bristol Channel SAC populations are below 0.5% at the 

99th percentile confidence limit.  

11.4.6 Given the insignificant impacts predicted on the populations of this species, and 

the predicted future trends of increased sea temperatures and potential 

expansion of twaite shad population, it is concluded that there will be no adverse 

effect on integrity of the twaite shad feature of the River Tywi SAC, River Usk SAC, 

River Wye SAC or Severn Estuary SAC/Ramsar as a result of in-combination effects 

with the operation of Hinkley C. 

Allis shad 

11.4.7 No spawning population of Allis shad in the Bristol Channel or its tributaries, nor 

any recent records from any of the SACs considered within the assessment. It was 

assumed for the Hinkley Point C assessment that there were no Allis shad present 

in the Usk or the Wye and they were only occasionally found in the Severn Estuary. 

No impact from the Project on its own and therefore no possible in-combination 

effects with Hinkley Point C on the Allis shad feature of the River Usk SAC, the River 

Wye SAC or the Severn Estuary Ramsar. 

River lamprey 

11.4.8 No effects identified through operation of the Project on its own as the population 

range for assessment was the local population of river lamprey from Swansea Bay 

rivers, therefore no possible in-combination effects with Hinkley Point C on the 

river lamprey feature of the River Usk SAC, the River Wye SAC or the Severn Estuary 

SAC/Ramsar. 

Sea lamprey 

11.4.9 No significant effects on the integrity of the sea lamprey feature of any of the 

European sites within the Bristol Channel were identified from the Project on its 

own due to the small scale of effects, the resilience of the species to exploitation 

and the modelled impact assessment assuming a discrete Bristol Channel 

population, when in fact the wide-ranging marine phase migrations of sea lamprey 

means that extensive mixing beyond the Bristol Channel is more likely to occur. 

Losses to the sea lamprey populations of the Bristol Channel rivers may therefore 

be far lower than modelled as replenishment from wider population units would 

take place. 

11.4.10 The predicted impact of Hinkley Point C was a loss of 0.27% of the estimated sea 

lamprey population, based on a scaled-up CIMP dataset and assuming a 

conservative estimate of 80% reduction in impingement mortality through an 

appropriate fish recovery system.  
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11.4.11 In this case both assessments quantified the risk to integrity from the individual 

Projects as being low enough to not consider them to be significant. Taking into 

consideration both Projects together, the fact that both impact predictions are 

conservative, the resilience of the species, and the wide range of other variables 

that directly affect the population dynamics of this species, such as barriers to 

migration, annual variability etc. it can be concluded that there will be no adverse 

effect on integrity of the sea lamprey feature of the River Tywi SAC, River Usk SAC, 

River Wye SAC or Severn Estuary SAC/Ramsar as a result of in-combination effects 

with the operation of Hinkley C. 

Sea trout  

11.4.12 No significant effects identified through operation of the Project on its own as the 

population effect is limited to Swansea Bay rivers, which are not designated. No 

sea trout have been recorded during monitoring of impingement and entrainment 

at Hinkley Point B, therefore no adverse effect on integrity of the sea trout 

assemblage feature of the Severn Estuary Ramsar as a result of in-combination 

effects with the operation of Hinkley Point C. 

European eel 

11.4.13 No effects identified through operation of the Project on its own as the population 

range for assessment was agreed to be the local population of eel from Swansea 

Bay rivers, therefore no possible in-combination effects with Hinkley Point C on the 

European eel feature of the Severn Estuary Ramsar as a result of in-combination 

effects with the operation of Hinkley Point C. 
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12 Summary and Conclusions 

12.1.1 This HRA Report documents the assessment process that has been undertaken in 

respect of the Project, in order to meet the purposes of the Conservation of 

Habitats and Species Regulations 2010 (as amended) (the Habitats Regulations). It 

provides the information necessary to allow NRW(PS) (as the Competent Authority 

under the Habitats Regulations) to determine whether there will be an adverse 

effect on any Natura 2000 sites as a result of the Project. The Report should be 

read in conjunction with the Alternative Fish Impact Assessment Results (TLSB, July 

2016) and Alternative Fish Impact Assessment Addendum 1: Monte Carlo analysis 

of Alternative Draw Zone Models (TLSB, June 2017). 

12.1.2 As noted above, the HRA for other European Sites was reported in the conclusions 

of the Report to Inform Habitats Regulations Assessment Document 5.5 (TLSB, July 

2014). Its conclusions were accepted by the SoS (DECC, 2015) and no material 

change in circumstances has occurred such as would vary its conclusions. 

12.1.3 The only outstanding matter under discussion with respect to the Marine Licence 

and HRA is the potential impact on migratory and marine fish population in 

Swansea Bay and the Bristol Channel as a result of turbine operation and the 

subsequent effects on SAC/Ramsar populations of the wider marine environment. 

All other potential effects and in-combination effects on SACs, SPAs and Ramsar 

sites and their features throughout construction, operation and decommissioning 

of the Project were accepted by the SoS in 2014 (DECC, 2015) as having ‘no adverse 

effect on the integrity’ of those sites, following the conclusions of the Report to 

Inform Habitats Regulations Assessment Document 5.5 (TLSB, July 2014). On the 

basis of the ongoing design work submitted as part of the Marine Licensing process 

in relation to the variable speed turbines, and the latest modelling undertaken, 

TLSB maintain that this conclusion remains unchanged. The conclusions in this 

Report are based upon the use of variable speed turbines and updated sheer 

stress data but without the use of AFDs, demonstrating the absence of effect even 

without such devices.  

12.1.4 In order to provide a thorough and robust assessment of the remaining matter for 

the determination of the Marine Licence, TLSB have undertaken an updated Likely 

Significant Effect (LSE) screening assessment which included consideration of 

potential impact pathways and the population of the species that was assessed 

within the ADZv.2 model.  

12.1.5 The results of the LSE screening ruled out potential impacts of the Project on all 

migratory fish features with the exception of twaite shad and sea lamprey. As these 

species also form part of the Severn Estuary Ramsar ‘assemblage of migratory fish’ 

feature, this feature was also taken forward to appropriate assessment stage. 

12.1.6 The appropriate assessment included within this report follows on from the 

screening stage of the HRA process. It looks in more detail at the results of the 
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modelling, takes into account other parameters and makes an assessment of 

adverse effect on the integrity of a site in light of the conservation objectives for 

each site. 

12.1.7 The appropriate assessment of the Project on its own concluded that there would 

be no adverse effect on integrity of twaite shad, sea lamprey or migratory fish 

assemblage features of any European designated site. 

12.1.8 A screening process was then undertaken for the potential effects of the Project 

as a result of turbine operation in-combination with other plans and projects 

identified since the DCO was granted in June 2015. The screening process 

considered all special interest features of the designated sites. The only project 

taken forward to appropriate assessment was the operation of Hinkley Point B and 

C nuclear power stations. It was considered appropriate to assess these in order 

to determine whether a series of ‘insignificant’ effects can, in-combination, lead to 

a significant effect. 

12.1.9 The appropriate assessment for in-combination effects concluded that there 

would be no adverse effect on the integrity of any features of any European 

designated site, including those with fish and marine mammal features 

12.1.10 The HRA has considered impacts on fish from turbine entrainment and injury at 

the percentiles specified by NRW(PS), and the risk level considered acceptable by 

NRW(PS) in determining the Marine Licence for the Project, as confirmed in their 

letter of 25 April 2017. It is considered that for impacts at or below these specified 

percentiles, the Project does not have an adverse effect on site integrity. No 

monitoring within the designated site is required to confirm the absence of adverse 

impacts on site integrity given the evidence presented above, and it is not normal 

practice to monitor where an absence of impact or significant impact is predicted. 

It is concluded, on the basis of the information presented, that there would be no 

adverse effect on the integrity of any Natura 2000 sites or migratory fish features 

as a result of the Project, alone or in-combination with other plans and projects.  
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Appendix 1 Location of European designated sites in relation to 

the Project 




