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1.0 Purpose 

1.0.1 Natural Resources Wales’ (NRW) Marine Licensing Team (MLT), through the Marine Licence 
determination process, has requested further clarification on effects on fisheries as identified 
below: 

i. NRW (TE) request that overall impacts assessments, as reported in the ‘Revised Summary
Impacts on VERs_V2 without AFD mitigation’ are updated to reflect the new modelled
scenario impacts and the qualitatively assessed elements.

ii. For impacts qualitatively assessed using expert opinion, the assumptions made should be
clearly identified and evidenced in the Revised Appendix 7.7.1.

1.0.2 This note provides further clarification in respect of the overall impacts for valued ecological 
receptors (VERs), identified in Table 9.2 of Chapter 9 of the Environmental Statement (ES), which 
was submitted with the Development Consent Order and Marine Licence applications. The 
technical note, 'Summary of Fisheries Impact Assessments for Valued Ecological Receptors', was 
prepared and submitted during Examination (Appendix 7.7.1, Deadline II) to show how all the 
potential impacts on VERs were considered and to give the overall conclusion of impact (turbine 
mortality, together with loss of habitat, predation etc).  As requested by NRW (TE) this technical 
note was updated during the marine licence process (Summary of Fisheries Impact Assessments 
for Valued Ecological Receptors V2, June 2015) to provide further overall assessments, taking 
into consideration improvements from the use of variable speed turbines and the removal of 
AFD mitigation on the turbine house.  

1.0.3 Subsequent to this, to address further concerns raised regarding the uncertainty of some 
elements of the Individual Base Modelling (IBM), further assessment has been undertaken using 
two different modelling approaches, termed  ‘Draw Zone’ and ‘Alternative Draw Zone’.  The 
modelling approaches have been developed as alternatives to the use of IBM to calculate 
encounter rates with the lagoon turbines. In addition to this TLSB has also updated the STRIKER 
IV modelling outputs reflecting the most up-to-date TLSB turbine selection, which is a 7.2m 
diameter variable-speed, 3-bladed bi-directional axial flow bulb turbine manufactured by 
Andritz. This updated STRIKER IV information is provided in 'STRIKER IV Fish Injury Assessment 
for 7.2 m Diameter Turbines', Document 580N2204 (THA Aquatic, July 2016).   

1.0.4 The results from each of the two alternative modelling approaches have been combined with 
the most recent STRIKER IV data to provide a comparison to  the IBM and STRIKER IV approach 
and to generate a range of possible impacts for each species from turbine entrainment and 
injury, against which appropriate offsetting to address uncertainty, can be identified.  The 
alternative assessment methodologies and results are reported in ‘Alternative Fish Impact 
Assessment Results’ (TLSB, July 2016), with the summary impacts on VERs discussed herein 
(addressing point i. above). 

1.0.5 To address point ii. above, signposting is provided (see Table 2.2 below) to the relevant parts of 
the ES where the qualitatively assessed impacts have been discussed using scientific research 
and expert opinion. 

2.0 Background 

2.0.1 Chapter 4 of the ES, provides a description of the Project (Section 4.3), with details of its 
construction (Sections 4.4 - 4.7), operation (Section 4.8) and decommissioning (Section 4.9).  In 
Chapter 9 of the ES Section 9.5.7 provides a summary of impacts of the Project on fish and 
shellfish. 

2.0.2 As stated in the chapter, those species of particular conservation interest have been assessed 
individually in ES Tables 9.28 to 9.36. A group assessment has been undertaken for all other 
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regional and local VERs of fish and commercial shellfish, and the results of these assessment are 
summarised in ES Table 9.37 and ES Table 9.38 respectively.  

2.0.3 To avoid both repetition, and the tables becoming excessive in length, some impacts were 
summarised in the relevant chapter section and the tables were simplified. For the avoidance of 
doubt, clarification, particularly with respect to the removal assessment is provided below in 
combined Tables 3.1 to 3.11 and associated text. 

2.0.4 Table 2.1 below summarises the mitigation for fish and commercial shellfish, which has been 
applied to the assessment of impact on VER.  

Table 2.1 Mitigation/enhancement to minimise impacts on fish and commercial shellfish 

Potential Impact Mitigation/Enhancement Code 

Suspended sediment 
and deposition. 

a) Selection of dredging equipment by the contractor will be appropriate 
to the depths and material types to be dredged and to minimise the 
creation of plumes. 

b) Marine habitat or seafloor disturbance clearing for the construction of 
the Project will be limited to the red line footprint of the development. 
Operations outside the scheme footprint will be prohibited. Boundaries 
will be enforced and distribution of worker awareness information. 

c) The Project will adhere to Best Practice Guidance identified in Marine 
Minerals Guidance 1: Extraction by dredging from the English seabed 
(Office of the Deputy Prime Minister, 2002), or other industry standards 
with respect to dredging and disposal of dredged material. 

d) Preventing on-board screening or minimising material passing through 
spillways when outside the dredging area to reduce the spread of the 
sediment plume. 

A 

Increases in 
underwater noise and 
vibration. 

a) Low-noise piling techniques (e.g. vibropiling) would be the preferred 
method for offshore construction to reduce impacts on wildlife.  

b) Soft start’ piling procedures will be adopted for percussive impact piling 
to minimise impacts when this technique is used. 

B 

Habitat modification. a) Design of seawall will be adapted to increase heterogeneity and 
potential for fish spawning: 

I. Avoid smooth rock material/increase roughness; and 
II. Introduce gravel/appropriate media at the base of the western 

seawall for fish which use substrate to spawn (e.g. herring). 
b) Targeted oyster dredge trawls to be undertaken of the proposed 

dredging areas prior to commencement of construction and the 
translocation of native oysters.  

c) Inclusion of a lobster hatchery within the design of the Lagoon. 
d) Mariculture facilities would indirectly provide suitable forage and refuge 

habitat to juvenile fish and shellfish. 
e) The use of concepts similar to BioReefs or BioBlocks will also be 

investigated to enhance the ecology of the area. 

C 

Habitat loss due to 
dewatering of 
cofferdam. 

a) If appropriate in terms of H&S, netting to be carried out at an 
appropriate stage during dewatering in order to remove any trapped 
fish.  

b) Through targeted trawls, shellfish would be removed from the 
temporary cofferdam area. 

D 

Habitat fragmentation 
and isolation. 

a) Periods of sluicing, would allow some free passage of fish between the 
habitat outside and inside the Lagoon. 

E 

Entrainment and 
injury from turbines. 

a) Design of 7.2m variable speed turbine, incorporating significantly 
reduced shear stress (see Technical Note Turbine selection-minimising 
impacts on fish including CFD, November 2015).  Note the mitigation of 
turbine design is embedded and is integral to all of the assessments.  As 
such for turbine entrainment, column 6 'Significance without mitigation' 
and column 9 'Residual significance' incorporate this mitigation. For 
completeness, column 6 and 9 will provide the range of impacts from 

F 
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Potential Impact Mitigation/Enhancement Code 

the 3 methods, with the colouring reflecting this.   

Creation of EMFs. a) As part of the Project design, cables will be buried within the top part of 
the Lagoon wall to avoid stray EMFs in areas frequented by fish. 

b) Cables are kept above the water line where feasible. 
c) Cables crossing beneath Neath Estuary will be placed at a depth of 10m 

below river bed, where possible. 

G 

Waterborne noise and 
vibration from 
recreational activities. 

a) Recreational activities within the Lagoon will be encouraged in 
designated areas, with quieter areas identified in other parts of the 
Lagoon (see Chapter 4 Project Description). 

H 

Increases in light 
emissions. 

a) Illumination of the site would be directional. 
b) The illumination of the water surface, especially outside the Lagoon, 

would be avoided where possible. 
c) The use of white mercury vapour lamps should be avoided. 

I 

 

2.0.5 The assessment of impact from other activities is a qualitative assessment based on information 
presented within Chapter 9 of the ES.  As identified above (point ii) NRW has requested that 
these assessments be clearly identified and evidenced.  Within the ES, each area of potential 
impact is discussed and appropriate modelling (e.g. for noise) or scientific references are 
provided to support the assessment. For ease of reference, sign-posting to the various 
supporting information within the ES is provided in Table 2.2 below. 

Table 2.2 Sign-posting of assessment in ES 

Impact ES Reference/ additional reference 

Construction phase  

Increases in suspended sediment and deposition. Paragraphs 9.5.2.2 - 9.5.2.29 

Increases in underwater noise and vibration. Paragraphs 9.5.2.30 - 9.5.2.58 

Increases in artificial light emissions. Paragraphs 9.5.2.59  

Habitat modification. Paragraphs 9.5.2.60- 9.5.2.71 

Habitat loss due to dewatering of cofferdam. Paragraphs 9.5.2.72- 9.5.2.74 

Entrainment from draghead Paragraphs 9.5.2.75 - 9.5.2.78 

Operational Phase  

Increases in suspended sediment and deposition. Paragraph 9.5.3.1  

Habitat fragmentation and isolation. Paragraphs 9.5.3.2 - 9.5.3.8 

Habitat modification. Paragraphs 9.5.3.9 - 9.5.3.17 

Increased predation. Paragraphs 9.5.3.18 - 9.5.3.24 

Entrainment from draghead Paragraphs 9.5.3.162 - 9.5.3.164 

Entrainment and injury from turbines Background information 9.5.3.25 - 9.5.3.87 
Updated results and alternative assessment 
reported in Alternative Fish Impact 
Assessment Results (TLSB, July 2016). 

Waterborne noise and vibration from turbines.  Paragraphs 9.5.3.122 - 9.5.3.125 

Fluctuations in Lagoon water levels. Paragraphs 9.5.3.126 - 9.5.3.129 

Entrainment and injury from sluices. Paragraphs 9.5.3.130 - 9.5.3.133 

Increases in light emissions. Paragraphs 9.5.3.134 - 9.5.3.136 

Deterioration in water quality. Paragraphs 9.5.3.137 - 9.5.3.143 

Creation of EMFs. Paragraphs 9.5.3.144 - 9.5.3.154 
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Impact ES Reference/ additional reference 

Waterborne noise and vibration from recreational 
activities. 

Paragraphs 9.5.3.155 - 9.5.3.158 

Increased pressure on fish populations as a result of 
recreational angling. 

Paragraphs 9.5.3.159 - 9.5.3.161 

Decommissioning phase  

Increases in suspended sediment and deposition. Paragraphs 9.5.4.2  - 9.5.4.3 

Increases in underwater noise and vibration. Paragraph 9.5.4.4  

Improved connectivity between the habitat within 
and outside of the Lagoon. 

Paragraph 9.5.4.5 

Cumulative  

Increases in suspended sediment and deposition. Paragraphs 9.5.5.3 - 9.5.5.9 

Increases in underwater noise and vibration. Paragraphs 9.5.5.10 - 9.5.5.13 

Habitat modification. Paragraphs 9.5.5.14- 9.5.5.20 

Habitat fragmentation and isolation. Paragraphs 9.5.5.21 - 9.5.5.23 

Entrainment by turbines and water abstractions. Paragraphs 9.5.5.24 - 9.5.5.25 

3.0 Clarification of issues 

3.0.1 A summary of the most significant impacts and a commentary on how they were considered 
within the context of the Project is found below. The overall impact value is provided on the 
understanding that specified mitigation measures have been employed.  

3.0.2 As a visual aid, cells in the right-hand columns have been colour-coded according to Residual 
Significance levels, as per the following key: 

Major 
Negative 
Impact 

Moderate 
Negative 
Impact 

Minor 
Negative 
Impact 

No 
Impact/Insignificant 

Minor 
Positive 
Impact 

Moderate 
Positive 
Impact 

Major 
Positive 
Impact 
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3.0.3 Note in discussion with NRW (TE) and CEFAS it was agreed that the significance criteria used in 
Table 9.4 of the ES (‘Significance of an impact resulting from the combination of receptor 
sensitivity/value and the magnitude of the effect upon it’) should be simplified to a single impact 
category.  Boxes which had two possible impact categories under ‘significance of impacts’ have 
therefore been assigned the higher impact category (Very High x Negligible: Minor; Very High x 
Low: Moderate). It should be noted that adopting the higher impact category means that 
individual impact assessments are artificially increased e.g. negligible impacts on ‘Very 
High/International value’ receptors previously identified as ‘Insignificant’ all become ‘Minor’.  
For each VER, the tables below give a summary of all impacts for the Project phases, from 
construction through operation and decommissioning, also with cumulative effects with other 
non-Project impacts.  Below each table is a brief explanatory narrative which in particular 
considers the results of the IBM/Striker and that of the two alternative assessment methods. For 
the alternative assessments of turbine entrainment and injury, to put the results in to context, 
the impacts have been related to the wider population of the species that could potentially be 
affected. The overall or ‘summary’ Residual Significance level ascribed to each VER uses expert 
judgement, taking into consideration the range of significance levels identified for each impact, 
the potential impact on the wider population, the level of Residual Significance across all impact 
types and project stages, and any mitigation and/or offsetting where applicable. 

3.0.4 A level of confidence is also ascribed to each VER alongside the level of ‘Residual Significance’ 
identified, this is reflective of the assessment undertaken within the ES and describes the level 
of ‘certainty’ that can be given to the data and/or modelling technique used to predict whether 
an impact may occur.  For example some impacts, such as increases in suspended sediment and 
the potential effect this may have on fish are well understood and documented, predictions can 
be modelled using industry standard coastal processes modelling tools and the assessment is 
supported by a large volume of information including field research. Therefore the level of 
certainty and ‘confidence’ in the assessment can be described as ‘high’. Other impacts may be 
less well understood, for example the introduction of new habitat and the potential positive 
effect this may have on fish assemblages, or the potential for increased predation as a result of 
the lagoon structure. In these instances predictions cannot be modelled or substantiated using 
quantitative data and the level of certainty and therefore confidence may be described as 
‘uncertain’ or 'probable'. The level of confidence within the assessment is therefore presented 
accordingly. The definitions of confidence are presented below. 

3.0.5 Confidence in the predictions of the assessment has been assigned according to a three point 
scale based on expert judgement:  

 High – the confidence in the prediction is very high and conclusions are primarily 
informed through data; some expert judgment has been used; 

 Probable – the confidence in the prediction is likely and conclusions are based on a 
balance of data and expert judgement; and  

 Uncertain – the outcome is unclear and conclusions are significantly based on expert 
judgement. 

3.0.6 The original ES assessment used industry recognised IBM and STRIKER tools to model and 
predict the potential for entrainment and injury to fish VERs as a result of the Project. High 
confidence has been ascribed to this assessment for some species (such as salmon) as TLSB 
consider that the IBM and STRIKER tools provide a robust prediction of the potential for turbine 
entrainment and injury. For species where less is known about their behaviour, probable 
confidence has been assigned.  Due to concerns raised around the impact parameters used 
within the IBM tool, impacts have also been assessed using a range of alternative assessment 
approaches developed in discussion with NRW (TE) and CEFAS, the results of which are 
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summarised in the tables below for each VER and are presented in full in Alternative Fish Impact 
Assessment Results (TLSB, July 2016).  

3.0.7 The level of confidence in the outcome of the original ES predictions in terms of injury from 
turbine strike (predicted through the combined use of IBM and STRIKER) is considered to be 
‘high’ as defined above and in ES Chapter 9, paragraph 9.3.4.7.  The confidence or certainty in 
impact levels predicted through the alternative assessment methods is lower, i.e. ‘probable’ as, 
for example, these methods do not factor in the effect of hydrodynamics on fish movement 
(from coastal processes modelling) and assume that fish are evenly distributed.  

3.0.8 In order to take a precautionary approach, any requirement for mitigation by offsetting has 
been developed taking into account the range of impacts predicted, including the alternative 
assessment methodologies. 

3.0.9 Tables 3.1 to 3.11, present the overall assessment of potential impacts on VERs for the various 
activities associated with the construction, operation and decommissioning of the Project.  The 
assessment of impacts from 'Entrainment and injury from turbines' has been divided, with the 
first based on the results of the IBM in combination with the updated Striker IV and the second 
based on the two alternative assessment methods, as reported in Alternative Fish Impact 
Assessment Results (TLSB, July 2016) which incorporates the updated Striker IV.  

Table 3.1 European Eel (Anguilla anguilla) (note the table below is based on Table 9.28 from the ES) 
Impact Characterisation of 

impact 
Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
code (see 
Table 2.1) 

Residual  
Significance* and 
Confidence Level  

Construction phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor High B Insignificant; High 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Minor Probable I Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbance 
to foraging 
habitat. 

Direct Long term/ 
continuous 

Negligible Minor Probable C Insignificant; 
Probable 

i. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - Low Moderate Uncertain n/a Moderate Positive; 
Uncertain 

Habitat loss due 
to dewatering of 
cofferdam. 

i. Injury and 
mortality due to 
dewatering. 

Direct Long term/ 
intermittent 

Negligible Minor Probable D Insignificant; 
Probable 

Entrainment 
from draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation of 
migratory routes. 

Direct Long term/ 
continuous 

Negligible Minor Probable E Minor; Probable 

Habitat 
modification. 

i. Loss/disturbance 
to foraging 
habitat. 

Direct Long term/ 
continuous 

Negligible Minor Probable C Insignificant; 
Probable 

i. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - Medium Major  Probable n/a Major Positive; 
Probable 

Increased 
predation. 

i. Injury and 
mortality  

ii. Decreased fitness. 

Direct Long term/ 
intermittent 

Low Minor 
(juvenile) 

Uncertain n/a Minor (Juvenile); 
Uncertain 

Low Minor (adult) Uncertain Minor (adult); 
Uncertain 

Entrainment 
from draghead 

i. Injury and 
mortality. 

ii. Reduced fitness. 

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Entrainment and 
injury from 
turbines. 
IBM/Striker 

i. Injury and 
mortality. 

ii. Decreased fitness 

Direct Long term/ 
intermittent 

Negligible 
(Elver, 0.07%) 

Minor High F Minor; High 
(Elver) 

Negligible 
(Silver, 0.2%) 

Minor   High F Minor; High 
(Silver) 
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Impact Characterisation of 
impact 

Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
code (see 
Table 2.1) 

Residual  
Significance* and 
Confidence Level  

Entrainment and 
injury from 
turbines 
 
Alternative 
assessments 

i. Injury and 
mortality; 

ii. Reduced fitness  
 

Direct Long term/ 
intermittent 

Negligible 
(0.90 - 0.92%) 

Minor (Elver) Probable F Minor; Probable 
(Elver) 

Low 
(1.41 - 1.57%) 

Moderate 
(Silver) 

Probable F Moderate; Probable 
(Silver) 

Low 
(1.76 - 1.95%) 

Moderate 
(Resident) 

Probable F Moderate;  
Probable (Resident) 

Waterborne 
noise and 
vibration from 
turbines.  

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Fluctuations in 
Lagoon water 
levels. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality 

Direct  Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Entrainment and 
injury from 
sluices. 

i. Injury and 
mortality. 

ii. Reduced fitness 

Direct Long term/ 
intermittent 

Low Minor Probable n/a Insignificant; 
Probable1 

Increases in light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term/ 
continuous 

Negligible Minor Probable I Insignificant; 
Probable 

Deterioration in 
water quality. 

i. Behavioural 
disturbance. 

ii. Increased 
mortality 

Direct 

Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Creation of 
EMFs. 

i. Behavioural 
avoidance. 

Direct long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Waterborne 
noise and 
vibration from 
recreational 
activities. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increased 
pressure on fish 
populations as a 
result of 
recreational 
angling. 

i. Increased 
mortality. 

Direct Long term/ 
intermittent 

Negligible  Insignificant  Uncertain n/a Insignificant; 
Uncertain 

Decommissioning phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
continuous 

Negligible Minor Probable A Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Improved 
connectivity 
between habitat 
within and 
outside the 
Lagoon. 

i. Increased access 
to foraging 
grounds 

Direct Long term/ 
continuous 

Positive - Low Moderate Probable n/a Moderate Positive; 
Probable 

Cumulative 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality.  

Direct Long term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor Probable B Minor; Probable 

Habitat 
modification. 

i. Loss/disturbance 
to foraging 
habitat. 

Direct Long term/ 
intermittent 

Negligible Minor Probable C Insignificant; 
Probable 

i. Gain of foraging 
habitat. 

Direct Short term/ 
intermittent 

Positive - 
Negligible 

Minor Probable n/a Minor positive; 
Probable 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation of 
migratory routes. 

Direct Long term/ 
continuous 

Negligible Minor Probable E Insignificant; 
Probable 

Increased 
predation. 

i. Injury and 
mortality. 

ii. Reduced fitness. 

Direct Long term/ 
intermittent 

Negligible Minor Probable n/a Minor; Probable 

Entrainment by 
turbines/ water 
abstractions. 

i. Injury and 
mortality.  

ii. Decreased fitness. 

Direct Long term/ 
intermittent 

Negligible Minor Probable n/a Minor; Probable 

(* adverse unless stated otherwise) 

                                                           
1 This significance was changed from that in the ES in light of evidence based on the resistance of eel to sheer stress (Turnpenny et al. 1992 

cited in ES Chapter 9: Turnpenny, A.W.H., Davis, D. M., Fleming, J. M., & Davies, J. K. (1992). Experimental Studies Relating to the Passage of 
Fish and Shrimps Through Tidal Power Turbines. National Power PLC, Fawley, Hampshire, United Kingdom.) 
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3.0.10 The European eel population within Swansea Bay has been identified as a species of 
international conservation importance. Eels are found in all of the rivers flowing into Swansea 
Bay, migrating to the sea to spawn. They are considered to be relatively tolerant to changes in 
their habitat (e.g. sediment), and the habitat within the Lagoon is not considered as particularly 
important for them. Thus, many of the effects during construction and operation do not have a 
significance level above Minor.  

3.0.11 Overall the biggest impacts are likely to be caused by turbine passage injury and predation. For 
predation, the impact has been assessed as Minor negative. In terms of turbine passage for the 
updated IBM/Striker assessment the results indicate a 0.07% annual mortality for elvers and 
0.2% annual mortality on adult silver eels, which is the lower end of the 'Negligible' magnitude 
of impact (Table 9.5, ES chapter 9) which results in a 'Minor' residual adverse impact on the 
international species (Table 9.4).  For the two alternative approaches the annual mortality rates 
were 0.90% - 1.57% for elvers and adult silver eel, and were between 1.76% and 1.95% for 
resident eel which would be a Negligible to Low magnitude of effect (Table 9.5) resulting in a 
Minor to Moderate adverse effect. Notwithstanding this in terms of the species as a whole, it is 
considered that entrainment would result in Minor adverse significance impact at most. A 
potentially beneficial effect of the scheme is the increased habitat and food supply which the 
sea wall would provide to the local eel populations. Overall, it is considered that the residual 
impact on eel populations will be of Minor Adverse Significance.   

3.0.12 As the annual mortality rate from turbine entrainment and injury for this species is <2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), no mitigation is required for this 
species.  

3.0.13 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the potential impact over a number of years on a cohort of 
this species based on knowledge of their life history. This equates to a potential 0.15% impact 
on silver eel escapement numbers for the Western Wales River Basin District (RBD), for a 
population of eels that arrive as elvers, remain resident for eight years then leave as silver eels 
in their 10th year.  

Table 3.2 Allis & Twaite Shad (Alosa alosa and Alosa fallax) (note the table below is based on Table 
9.29 from the ES) 

Impact Characterisation 
of impact 

Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance* 
and 
Confidence 
Level  

Construction Phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term / 
intermittent 

Medium Major High B Minor; High 

Increase in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term / 
intermittent 

Low Minor Probable I Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/ 
disturbance to 
foraging 
habitat. 

Direct Long term/ 
continuous 

Negligible Minor Probable C Insignificant; 
Probable 

i. Gain of 
foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Minor Probable n/a Minor 
Positive; 
Probable 

Habitat loss due 
to dewatering of 
temporary 
cofferdam. 

i. Injury and 
mortality due 
to dewatering. 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; 
High 

Entrainment i. Injury and Direct Long term/ Negligible Insignificant Probable n/a Insignificant; 
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Impact Characterisation 
of impact 

Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance* 
and 
Confidence 
Level  

from draghead mortality. 
ii. Reduced 

fitness. 

intermittent Probable 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic 
costs. 

iii. Fragmentation 
of migratory 
routes. 

Direct Long term/ 
continuous 

Negligible Minor Probable E Minor; 
Probable 

Habitat 
modification. 

i. Loss/ 
disturbance to 
foraging 
habitat. 

Direct Long term/ 
continuous 

Negligible Minor Probable C Insignificant; 
Probable 

i. Gain of 
foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Minor Probable n/a Minor 
Positive; 
Probable 

Increased 
predation. 

i. Injury and 
mortality 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Low Minor Probable n/a Minor; 
Probable 

Entrainment 
from draghead 

i. Injury and 
mortality. 

ii. Reduced 
fitness. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment 
and injury from 
turbines. 
IBM/Striker 

i. Injury and 
mortality. 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible 
(0.04%) 

Minor High F Minor; High 
  

Entrainment 
and injury from 
turbines 
 
Alternative 
assessments. 

i. Injury and 
mortality; 

ii. Reduced 
fitness  

 

Direct Long term/ 
intermittent 

Negligible  
(0.01 %) 

Minor 
(juvenile) 

Probable F Minor; 
Probable 
(juvenile) 

Negligible 
(0.13 -0.15%) 

Minor  (adult 
pre and post 
spawners) 

Probable F Minor; 
Probable 
(adult) 

Negligible 
(0.79-0.89%) 

Minor  (adult 
resident) 

Probable F Minor; 
Probable 
(Resident) 

Waterborne 
noise and 
vibration from 
turbines. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Minor High n/a Minor; High 

Fluctuations in 
Lagoon water 
levels. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; 
High 

Entrainment 
and injury from 
sluices 

i. Injury and 
mortality. 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term/ 
continuous 

Low Minor Probable I Insignificant; 
Probable 

Deterioration in 
water quality. 

i. Behavioural 
disturbance. 

ii. Increased 
mortality 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; 
High 

Creation of 
EMFs. 

i. Behavioural 
avoidance. 

Direct long term/ 
intermittent 

Neutral No impact High n/a No impact; 
High 

Waterborne 
noise and 
vibration from 
recreational 
activities. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Minor High H Minor; High 

Increased 
pressure on fish 
populations as a 
result of 
recreational 
angling. 

i. Increased 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor Uncertain n/a Minor; 
Uncertain 

Decommissioning Phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 
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Impact Characterisation 
of impact 

Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance* 
and 
Confidence 
Level  

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Minor Probable n/a Insignificant; 
Probable 

Improved 
connectivity 
between the 
habitat within 
and outside of 
the Lagoon. 

i. Increased 
access to 
foraging 
grounds 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Minor Probable C Minor 
Positive; 
Probable 

Cumulative 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Minor Probable n/a Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturban
ce to foraging 
habitat. 

Direct Short term/ 
intermittent 

Negligible Minor Probable C Insignificant; 
Probable 

i. Gain of 
foraging 
habitat. 

Direct Short term/ 
intermittent 

Positive - 
Negligible 

Minor Probable n/a Minor 
Positive; 
Probable 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic 
costs. 

iii. Fragmentation 
of migratory 
routes. 

Direct Long term/ 
Continuous 

Negligible Minor Probable E Insignificant; 
Probable 

Increased 
predation. 

i. Injury and 
mortality 

ii. Reduced 
fitness 

Direct Long term/ 
intermittent 

Negligible Minor Probable n/a Minor; 
Probable 

Entrainment by 
turbines and 
water 
abstractions. 

i. Injury and 
mortality 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible Minor Probable n/a Minor; 
Probable 

(* adverse unless stated otherwise) 

3.0.14 Both shad species have been identified as species of international conservation importance 
within Swansea Bay. Shad spawn in freshwater and migrate to the sea to grow. Spawning 
populations are found within several rivers in Wales, including the Rivers Wye and Usk. No 
spawning populations are known to exist within rivers flowing into Swansea Bay, and so they are 
considered as transient visitors, present seasonally at low densities. They are likely to be 
dispersed throughout the Bristol Channel and along all of the Welsh coast. Although they are 
known to occur within Swansea Bay, the overall importance of the Bay as a foraging ground, 
given the extent of the likely home range of the species, is considered negligible. Populations of 
shad are known to show regional stock structure and homing to natal rivers; given the 
hydrographic isolation of waters circulating within the Bay, it is considered likely that during 
their migrations between the sea and rivers, only a limited proportion of shad from populations 
further within the Severn Estuary or out towards West Wales would be at risk of entering the 
tidal circulation of the Bay, potentially coming into contact with the Lagoon. Shad are sensitive 
to underwater noise and vibration and as such it could be assumed that they are more likely to 
avoid the immediate vicinity of operating turbines.  

3.0.15 In terms of turbine passage for the updated IBM/Striker assessment the results indicate a 0.04% 
annual mortality rate for juveniles and adults which is the lower end of the 'Negligible' 
magnitude of impact (Table 9.5, ES chapter 9). As the species is of international significance it 
has been assessed as having a residual Minor adverse impact (Table 9.4).  For the two 
alternative assessment options the annual mortality rates were all less than 1% ranging from 
0.01% to a maximum of 0.89% for juveniles and adults. Overall taking into consideration that it 
is likely only a limited proportion of shad from populations would be at risk of entering the tidal 
circulation of the Bay, and the potential avoidance due to noise/vibration, it is considered that in 
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reality the impact from turbines would be insignificant. However, following the classifications 
set out in Table 9.4, this would result in a Minor impact from turbines.  Overall, it is considered 
that the residual impact on shad populations will be of Minor Adverse Significance.  

3.0.16 As the annual mortality rate from turbine entrainment and injury for this species is <2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), no mitigation is required for this 
species.  

3.0.17 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the potential impact over a number of years on a cohort of 
this species based on knowledge of their life history. This equates to a potential 1.57% on egg 
loss for a population of shad that are residents for two years, before spawning in each of three 
years, returning to residency in between.  

 

Table 3.3 Sea Lamprey (Petromyzon marinus) (note the table below is based on Table 9.30 from the ES) 
Impact Characterisation of 

impact 
Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance * and 
Confidence Level  

Construction phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor High B Insignificant; High 

Increases in 
artificial light 
emissions 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Minor Uncertain I Minor; Uncertain 

Habitat 
modification. 

i. Loss/ disturbance 
to foraging 
habitat. 

Direct Long term/ 
continuous 

Negligible Minor Probable C Insignificant; 
Probable 

i. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Minor Probable n/a Minor Positive; 
Probable 

Habitat loss 
due to 
dewatering of 
cofferdam. 

i. Injury and 
mortality due to 
dewatering. 

Direct Long term/ 
continuous 

Negligible Minor Probable D Insignificant; 
Probable 

Entrainment 
from draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation of 
migratory routes. 

Direct Long term/ 
continuous 

Negligible Minor Probable E Minor; Probable 

Habitat 
modification. 

i. Loss/disturbance 
to foraging 
habitat. 

Direct Long term/ 
continuous 

Negligible Minor Probable C Insignificant; 
Probable 

i. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Minor Probable n/a Minor Positive; 
Probable 

Increased 
predation 

i. Injury and 
mortality. 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Low Minor 
(juvenile) 

Uncertain n/a Minor; Uncertain 
(juvenile) 

Low Minor (adult) Uncertain Minor; Uncertain 
(adult) 

Entrainment 
from draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Entrainment 
and injury 
from the 
turbines. 
 

IBM/Striker 

i. Injury and 
mortality. 

ii. Reduced fitness 

Direct Long term/ 
intermittent 

Negligible 
(0.15%) 

Minor  
(transformer) 

Probable F Minor; probable 
(juvenile) 

Low 
(1.61%) 

Moderate  
(adult- 
migrant) 

Probable F Moderate; Probable 
(adult-migrant) 
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Impact Characterisation of 
impact 

Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance * and 
Confidence Level  

Entrainment 
and injury 
from the 
turbines. 
 
Alternative 
assessments. 

i. Injury and 
mortality. 

ii. Reduced fitness 

Direct Long term/ 
intermittent 

 Negligible 
 (0.76-0.85%) 

 Minor (juvenile) Probable F Minor; 
Probable (juvenile) 

 Negligible  
 (0.22- 0.25%) 

 Minor (adult-  
migrant) 

Probable F Minor;  Probable 
(adult - 
migrant) 

 Low 
 (1.32 -1.49%) 

  Moderate 
(adult- resident) 

Probable F Moderate; Probable 
(adult  - resident) 

Waterborne 
noise vibration 
from turbines.  

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Fluctuations in 
Lagoon water 
levels. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Entrainment 
and injury 
from sluices. 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
artificial light 
emissions 

i. Behavioural 
disturbance. 

Direct Long term/ 
continuous 

Negligible Minor Uncertain I Insignificant; 
Uncertain 

Deterioration 
in water 
quality. 

i. Behavioural 
disturbance. 

ii. Increased 
mortality 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Creation of 
EMFs. 

i. Behavioural 
avoidance. 

Direct long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Waterborne 
noise and 
vibration from 
recreational 
activities. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Decommissioning phase 

Increases in 
suspended 
sediment and 
deposition. 
 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Increase in 
underwater 
noise and 
vibration 
 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Improved 
connectivity 
between the 
habitat within 
and outside of 
the Lagoon. 

i. Increased access 
to foraging 
grounds 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Minor Probable n/a Minor Positive; 
Probable 

Cumulative 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality.  

Direct Long term/ 
intermittent 

Negligible Minor Probable A Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

i. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Minor Probable B Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbance 
to foraging 
habitat. 

Direct Long term/ 
intermittent 

Negligible Minor Probable C Insignificant; 
Probable 

i. Gain of foraging 
habitat. 

Direct Short term/ 
intermittent 

Positive - 
Negligible 

Minor Probable n/a Minor Positive; 
Probable 

Habitat 
fragmentation 
and isolation 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation of 
migratory routes. 

Direct Long term/ 
continuous 

Negligible Minor Probable E Insignificant; 
Probable 

Increased 
predation 

i. Injury and 
mortality. 

ii. Reduced fitness. 

Direct Long term/ 
intermittent 

Negligible Minor Probable n/a Minor; Probable 

Entrainment 
by turbines 
and water 
abstractions. 

i. Injury and 
mortality. 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Negligible - 
Low 
 

Minor - 
Moderate 

Probable F Minor - Moderate; 
 

Probable  

(* adverse unless stated otherwise) 
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3.0.18 The sea lamprey occurring within Swansea Bay has been identified as a species of international 
conservation importance. Sea lamprey spawn in freshwater and migrate to the sea to grow. 
Spawning populations are found within several rivers in Wales, including the Rivers Tywi, Wye 
and Usk. No spawning populations are known within rivers flowing into Swansea Bay (though 
anecdotal accounts indicate some sporadic spawning by few fish being undertaken). Thus, they 
are considered as transient visitors, present seasonally, at low densities. Similar to shad, they 
are likely to be dispersed throughout the Bristol Channel and along all of the Welsh coast, and, 
although they are known to appear within Swansea Bay, the overall importance of the Bay as a 
foraging ground, given the extent of the likely home range of the species, is negligible. Sea 
lamprey are not considered to be particularly sensitive to any of the changes to habitats 
resulting from the project, with the most notable impacts projected to be predation, and injury 
as a result of turbine collision.   

3.0.19 In terms of turbine passage for the updated IBM/STRIKER assessment the results indicate annual 
mortality of 0.15% for juveniles which is considered to have a 'Negligible' magnitude of impact 
(Table 9.5, ES chapter 9). This is been assessed as having a residual 'Minor' adverse impact based 
on Table 9.4.  For adults the predicted IBM/STRIKER assessment indicates an annual mortality of 
1.61%, which equates to a low impact. This higher % mortality is a direct result of the use of a 
length-frequency distribution taken from data from the River Tywi during 2009 and 2010 
(Environment Agency (2011), which indicates this river has a population of larger fish than were 
originally used. Sea lamprey are identified as an Annex II species which is present in the River 
Tywi SAC, but it is not a qualifying feature. For the alternative assessment options the annual 
mortality rates were all less than 1% for juveniles that migrate out of rivers in Swansea Bay, 
ranging from 0.76% to a maximum of 0.85%. For adult residents, having left these rivers, annual 
mortality ranged from 1.32% to 1.49%. For adults returning to spawn, annual mortality ranged 
from 0.22 to 0.25%, which is lower as sea lamprey do not exhibit natal homing behaviour to 
spawn so they could choose another river to return in to spawn. This is considered likely due to 
their believed attraction to the pheromones of adults already in the rivers when returning to 
spawn (Maitland, 2003) with the larger populations of lamprey present within the Carmarthen 
Bay and Severn Estuary rivers being more attractive.  

3.0.20 Whilst the annual mortality rate above has given an impact of Minor to Moderate for adult fish, 
based on Table 9.4, the maximum impact (1.61%, adult migrant) is of the Swansea Bay 
population.  In reality the population range is likely to be wider, namely the Celtic Sea and as 
such the impacts would be lower based on this more likely population range.  

3.0.21 In addition to this, taking into consideration the rarity of their presence in coastal waters, and 
their solitary behaviour, in reality only a negligible proportion of lamprey from populations 
would be at risk of impact from the lagoon, and the residual impact on adult sea lamprey from 
turbines has therefore been assessed as Minor adverse.  Overall, it is considered that the impact 
on sea lamprey populations will be of Minor Adverse Significance. 

3.0.22 As the annual mortality rate from turbine entrainment and injury for this species is <2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), no mitigation is required for this 
species.  

3.0.23 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the potential impact over a number of years on a cohort of 
this species based on knowledge of their life history. This equates to a potential 2.80% impact 
on egg loss for a population of sea lamprey that leave Swansea Bay rivers as transformers, 
before residing for between one and three years within the marine environment and then 
spawning. 
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Table 3.4 River Lamprey (Lampetra fluviatilis) (note the table below is based on Table 9.31 from the ES) 
Impact Characterisation of 

impact 
Direct/ 
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

  Confidence Mitigati
on Code 
(see 
Table 
2.1) 

Residual 
Significance* and 
Confidence Level  

Construction phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increases in 
artificial light 
emissions 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Habitat 
modification. 

i. Loss/ 
disturbance to 
foraging habitat. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant 
Positive; Probable 

Habitat loss due 
to dewatering 
of cofferdam. 

i. Injury and 
mortality due to 
dewatering. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment 
from draghead 

i. Injury and 
mortality 

ii. Reduced fitness 
 

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation 
of migratory 
routes. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbanc
e to foraging 
habitat. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant 
Positive; Probable 

Increased 
predation 

i. Injury and 
mortality. 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Low Minor (juvenile) Uncertain n/a Minor; Uncertain 
(juvenile) 

Low Minor (adult) Uncertain Minor; Uncertain 
(adult) 

Entrainment 
from draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Entrainment 
and injury from 
the turbines. 

IBM/Striker 

i. Injury and 
mortality. 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible 
(0.02%) 

Minor (juvenile) Probable F Minor; Probable 
(juvenile) 

Low 
(1.31%) 

Moderate 
(adult) 

Probable F Moderate; 
Probable (adult) 

Entrainment 
and injury from 
the turbines. 
 

Alternative 
assessments 

i. Injury and 
mortality. 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Low 
(1.07-1.19%) 

Moderate 
(Transformer) 

Probable F Moderate; 
Probable 
(juvenile) 

Negligible  
(0.08-0.09%) 

Minor (adult - 
migrant) 

Probable F Minor; Probable 
(adult - migrant) 

Negligible  
(0.48-0.54%) 

Minor (adult- 
resident) 

Probable F Minor; Probable 
(adult resident) 

Waterborne 
noise and 
vibration from 
turbines.  

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Fluctuations in 
Lagoon water 
levels. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Entrainment 
and injury from 
sluices 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
artificial light 
emissions 

i. Behavioural 
disturbance. 

Direct Long term/ 
continuous 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Deterioration in 
water quality. 

i. Behavioural 
disturbance. 

ii. Increased 
mortality 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Creation of 
EMFs. 

i. Behavioural 
avoidance. 

Direct long term/ 
intermittent 

Neutral No impact High n/a No impact; High 
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Impact Characterisation of 
impact 

Direct/ 
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

  Confidence Mitigati
on Code 
(see 
Table 
2.1) 

Residual 
Significance* and 
Confidence Level  

Waterborne 
noise and 
vibration from 
recreational 
activities. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Decommissioning phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increase in 
underwater 
noise and 
vibration 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Improved 
connectivity 
between the 
habitat within 
and outside of 
the Lagoon. 

i. Increased access 
to foraging 
grounds 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant 
Positive; Probable 

Cumulative 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality.  

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

ii. Behavioural 
disturbance. 

iii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbance 
to foraging 
habitat. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of foraging 
habitat. 

Direct Short term/ 
intermittent 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant 
Positive; Probable 

Habitat 
fragmentation 
and isolation 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation of 
migratory routes. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increased 
predation 

i. Injury and 
mortality. 

ii. Reduced fitness. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment by 
turbines and 
water 
abstractions. 

i. Injury and 
mortality. 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Negligible Minor Probable n/a Minor; 
Probable 

(* adverse unless stated otherwise) 

 
3.0.24 The river lamprey population within Swansea Bay has been identified as a species of national 

conservation importance. River lamprey spawn in freshwater and migrate to brackish and 
coastal areas in proximity of their natal rivers to grow. Spawning populations are found in rivers 
flowing into Swansea Bay including the Afan, Tawe and Kenfig.  Following mitigation, no adverse 
impacts have been identified as having a significance level above Minor. There is some 
uncertainty surrounding predictions about this species as they are considered relatively cryptic 
during their adult phase until they re-enter freshwater. Their exposure to impacts from the 
Project is likely to be limited by the fact that they typically remain in proximity to estuaries. The 
most severe impacts during construction, operation and decommissioning affecting river 
lamprey have been identified as injury through turbines and predation.  
 

3.0.25 In terms of turbine passage for the updated IBM/Striker assessment the results indicate less 
than 0.02% annual mortality for juveniles which is considered to have a 'Negligible' magnitude of 
impact (Table 9.5, ES chapter 9), which based on Table 9.4 would have a Minor residual effect.  
For adults a low annual mortality rate (1.31%) is predicted which based on Table 9.4 would 
equate to a Moderate residual effect.  For the alternative assessment options the annual 
mortality rates for both juveniles and adults were between 0.08 and 1.19%, resulting in a 
negligible to low magnitude of impact which would give a Minor to Moderate residual effect 
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(Table 9.4). Considering the apparent preference of river lamprey to residing in freshwater or 
estuaries from the transformer phase, overall, it is considered that the residual impact on river 
lamprey populations will be of Minor Adverse Significance. 

3.0.26 As the annual mortality rate from turbine entrainment and injury for this species is <2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), no mitigation is required for this 
species.  

3.0.27 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the impact over a number of years on a cohort of this 
species based on knowledge of their life history. This equates to a potential 1.47% impact on egg 
loss for a population of river lamprey that leave Swansea Bay rivers as transformers, before 
residing for one to two years in the estuarine and coastal environment and then spawning. 

Table 3.5 Atlantic salmon (Salmo salar) (note the table below is based on Table 9.32 from the ES) 

Impact Characterisation 
of impact 

Direct/ 
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
code (see 
Table 2.1) 

Residual 
Significance* and 
Confidence Level  

Construction phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater noise 
and vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Low Minor High B Insignificant; High 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance.  

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Habitat loss due to 
dewatering of 
cofferdam. 

i. Injury and 
mortality during 
dewatering. 
 

Direct Long term/ 
continuous 

Negligible Insignificant High n/a Insignificant; High 

Entrainment from 
draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant High n/a Insignificant; High 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Injury and 
mortality 

ii. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
fragmentation and 
isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation 
of migratory 
routes. 

Direct Long term/ 
continuous 

Low Minor Probable E Minor; Probable 

Increased 
predation. 

i. Injury and 
mortality 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Low Minor 
(smolts) 

Uncertain n/a Minor (smolts); 
Uncertain 

Negligible Insignificant 
(adult) 

Uncertain n/a Insignificant 
(adult); Uncertain 

Entrainment from 
draghead 

i. Injury and 
mortality 

ii. Reduced 
fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant High n/a Insignificant; High 

Entrainment and 
injury from 
turbines. 

IBM/Striker 

i. Injury and 
mortality. 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Negligible 
(0.07%) 

Insignificant 
(smolts) 

High n/a Insignificant; High 
(smolt) 

Negligible 
(0.51-0.63%) 

Insignificant 
(adult) 

High Insignificant; High 
(adult) 

Entrainment and 
injury from 
turbines. 
 

Alternative 
assessments. 

i. Injury and 
mortality. 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Negligible 
(smolts) 
(0.22 -0.23%) 

Insignificant 
(smolts) 

Probable n/a Insignificant; 
Probable (smolts) 

Medium  
(adults) 
(4.40-5.75%) 

Moderate 
(adults) 

Probable Moderate; 
Probable (adults) 

Waterborne noise 
and vibration from 
turbines.  

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Fluctuations in 
Lagoon water 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 
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Impact Characterisation 
of impact 

Direct/ 
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
code (see 
Table 2.1) 

Residual 
Significance* and 
Confidence Level  

levels. ii. Injury and 
mortality. 

Entrainment and 
injury from sluices 

i. Injury and 
mortality 

ii. Reduced 
fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance.  

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Deterioration in 
water quality. 

i. Behavioural 
disturbance. 

ii. Increased 
mortality 

Direct/ 
Indirect 

Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Creation of EMFs. i. Behavioural 
avoidance. 

Direct long term/ 
intermittent 

Neutral No impact Probable n/a No impact; 
Probable 

Waterborne noise 
and vibration from 
recreational 
activities. 

i. Behavioural 
disturbance.  

Direct long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increased 
pressure on fish 
populations as a 
result of 
recreational 
angling. 

i. Increased 
mortality. 

Direct Long term/ 
intermittent 

Negligible  Insignificant  Uncertain n/a Insignificant; 
Uncertain 

Decommissioning phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater noise 
and vibration. 

i. Behavioural 
avoidance. 

ii. Injury and 
mortality 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Cumulative 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater noise 
and vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
fragmentation and 
isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic 
costs. 

iii. Fragmentation 
of migratory 
routes. 

Direct Long term/ 
continuous 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Increased 
predation. 

i. Injury and 
mortality  

ii. Reduced 
fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment by 
turbines and 
water 
abstractions. 

i. Injury and 
mortality  

ii. Reduced 
fitness 

Direct Long term/ 
intermittent 

Negligible to 
Low 

Insignificant 
to Minor 

Probable  n/a  
Insignificant to  

Minor; probable 

(* adverse unless stated otherwise) 
 
3.0.28 The Atlantic salmon population within Swansea Bay has been identified as a species of national 

conservation importance. Atlantic salmon are migratory fish, which spawn in freshwater and 
migrate to the sea to grow to maturity.  Spawning populations are found in several rivers 
flowing into Swansea Bay, including the Tawe, Afan and Neath. They are seasonal visitors to the 
Bay and are therefore absent during certain times of the year: during their adult phase they are 
thought to migrate out of the Bristol Channel in a north-westerly direction into the open ocean 
to feed.  In terms of potential impact from turbine operation, the combined IBM and Striker 
model predicts insignificant impacts (0.07% and up to 0.63%) for smolts and adults respectively.  
The results of the alternative assessment models indicate that there would be a Negligible 
impact on smolts (0.22 to 0.23%) and a Moderate impact on adults (impacts ranging from 4.40% 
to 5.75% for individual lifestages; a weighted average annual mortality of all adults from the 
Alternative Draw Zone approach of 5.69%, and a weighted average annual mortality of inward 
migrating spawners of 5.70%).  
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3.0.29 While it is possible that out-migrating smolt would be exposed to increased predation by any 

piscivorous fish, such as bass, that might be attracted to the strong flows around the turbines, a 
study of this effect in relation to bass attracted to the warm-water outfall at Shoreham Power 
Station, West Sussex, in relation to R. Adur smolt runs, showed no evidence of increased 
predation losses. A factor in this may have been differences in the timings of smolt emigration 
and seasonal inshore movement of bass (Fawley Aquatic Research, 2000) as the timing of smolt 
migration is likely to be earlier than bass movements inshore. This temporal separation is likely 
to be similar in Swansea Bay. Considering their seasonal presence within the Bay, behaviour, 
swimming capacity and other characteristics, the overall impact on Atlantic salmon is predicted 
to range from Minor to Moderate Adverse Significance.  Taking into account offsetting proposed 
above, the overall residual impact is predicted to be Minor Adverse. 

3.0.30 As the annual mortality rate from turbine entrainment and injury for this species is >2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), mitigation is required for this 
species. This mitigation will be in the form of offsetting for the egg losses from lost inward 
migrating fish each year through, for example, barrier removal, or from predator reduction or 
habitat improvements. 

3.0.31 Overall, evidence about how Atlantic salmon react to shear stress, turbine collision, increased 
sediment, water quality and sound have been thoroughly investigated in the ES.  Based on the 
IBM/STRIKER approach it is considered that impacts would be Insignificant to Minor.  However, 
taking into account the impacts predicted by the alternative assessment methods, the project 
could result in entrainment impacts by turbines of up to Moderate Adverse Significance.  
Appropriate offsetting to provide additional spawning opportunities (by removing barriers to 
migration and implementing measures to improve existing habitat), sufficient to provide an 
increase in egg production to offset for the annual loss of 3.70% of adults, would reduce the 
predicted impact on salmon from 5.70% (weighted average) to 2%, a level considered not 
significant. The overall residual adverse impact for salmon following mitigation is therefore 
predicted to be Minor Adverse.  Calculations of the offsetting requirements to achieve this are 
provided in the Mitigation, Monitoring and Offsetting Framework (TLSB, July 2016). 

 

3.0.32 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the potential impact, without offsetting, over a number of 
years on a cohort of this species based on knowledge of their life history. This has identified a 
5.91% impact on egg loss for a population of salmon that leave Swansea Bay rivers as smolts 
then return in any one year after either a single year at sea or multiple years at sea to spawn. 

 

Table 3.6 Common (Dover) Sole (Solea solea) (note the table below is based on Table 9.33 from the ES) 
Impact Characterisation of 

impact 
Direct/  
Indirect 

Frequency     Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance* and 
Confidence Level  

Construction phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother spawning 
grounds and benthic 
fauna. 

ii. Impact on 
larval/juvenile fish. 

iii. Behavioural 
disturbance. 

iv. Injury and mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increases in 
underwater noise 
and vibration. 

i. Behavioural 
disturbance. 

ii. Injury and mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increases in 
artificial light 
emissions 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 
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Impact Characterisation of 
impact 

Direct/  
Indirect 

Frequency     Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance* and 
Confidence Level  

Habitat 
modification. 

i. Loss/disturbance to 
spawning habitat 

ii. Loss/disturbance to 
foraging habitat. 

Direct Long term/ 
continuous 

Low Minor Probable n/a Minor; Probable 

i. Gain of spawning 
habitat. 

ii. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant Positive; 
Probable 

Habitat loss due to 
dewatering of 
cofferdam. 

i. Injury and mortality 
due to dewatering. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment from 
draghead 

i. Injury and mortality 
ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother spawning 
grounds and benthic 
fauna. 

ii. Impact on 
larval/juvenile fish. 

iii. Behavioural 
disturbance. 

iv. Injury and mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbance to 
spawning habitat. 

ii. Loss/disturbance to 
foraging habitat. 

Direct Long term/ 
continuous 

Low Minor Probable C Minor; Probable 

i. Gain of spawning 
habitat. 

ii. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant Positive; 
Probable 

Increased 
predation 

i. Injury and mortality. 
ii. Decreased fitness. 

Direct Long term/ 
intermittent 

Negligible 
 

Insignificant Probable n/a Insignificant; 
Probable 

Entrainment from 
draghead 

i. Injury and mortality 
ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Entrainment and 
injury from the 
turbines. 
IBM /Striker 

i. Injury and mortality. 
ii. Decreased fitness 

Direct Long term/ 
intermittent 

Negligible 
(0.003%) 

Insignificant High F Insignificant; High 

Entrainment and 
injury from the 
turbines. 
 

Alternative 
assessments 

i. Injury and mortality. 
ii. Decreased fitness 

Direct Long term/ 
intermittent 

Negligible 
(0.06%) 

Insignificant Probable F Insignificant; 
Probable 

Waterborne noise 
and vibration from 
turbines.  

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Fluctuations in 
Lagoon water 
levels. 

i. Behavioural 
disturbance. 

ii. Injury and mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Entrainment and 
injury from sluices 

i. Injury and mortality 
ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increases in 
artificial light 
emissions 

i. Behavioural 
disturbance. 

Direct Long term/ 
continuous 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Deterioration in 
water quality. 

i. Behavioural 
disturbance. 

ii. Increased mortality 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Creation of EMFs. i. Behavioural 
avoidance. 

Direct long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Waterborne noise 
and vibration from 
recreational 
activities. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increased 
pressure on fish 
popln as a result 
of recreational 
angling. 

i. Increased mortality. Direct Long term/ 
intermittent 

Low  Minor  Uncertain n/a Minor; Uncertain 

Decommissioning phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increase in 
underwater noise 
and vibration 

i. Behavioural 
disturbance. 

ii. Injury and mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Improved 
connectivity 
between the 
habitat within and 
outside of the 
Lagoon. 

i. Increased access to 
spawning grounds. 

ii. Increased access to 
foraging grounds. 

Direct Long term/ 
continuous 

Positive - 
Low 

Minor Probable n/a Minor Positive; 
Probable 
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Cumulative 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother spawning 
grounds and benthic 
fauna. 

ii. Impact on larval/ 
juvenile fish. 

iii. Behavioural 
disturbance. 

iv. Injury and mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater noise 
and vibration. 

i. Behavioural 
disturbance. 

ii. Injury and mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbance to 
spawning habitat. 

ii. Loss/disturbance to 
foraging habitat. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of spawning 
habitat. 

ii. Gain of foraging 
habitat. 

Direct Short term/ 
intermittent 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant Positive; 
Probable 

Increased 
predation 

i. Injury and mortality. 
ii. Reduced fitness. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment by 
turbines /water 
abstractions. 

i. Injury and mortality. 
ii. Decreased fitness. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

(* adverse unless stated otherwise) 

 
3.0.33 The common sole population within Swansea Bay is considered a species of national 

conservation importance owing to the fact that the Bay has been identified as one of a number 
of high intensity nursery grounds on the coast of South Wales. Fish surveys carried out for the 
Project have shown them to be amongst the ten most common fish species within the Bay. 
Tagging studies indicate that sole undertake seasonal movements from deeper offshore areas to 
shallower feeding and spawning grounds during certain times of the year. In Swansea Bay they 
have been shown to be more abundant during summer and autumn seasons.   With regard to 
lagoon operation, both the IBM/STRIKER modelling and the alternative assessment methods 
conclude that there will be Insignificant impacts in terms of turbine mortality levels. In reality 
Sole are very tolerant towards the majority of impacts identified within the ES; the biggest 
effects are expected to be as a result of habitat modification and increased pressure from fishing 
activity.  
 

3.0.34 Habitat used by common sole within the footprint of the project is extensive, meaning that a 
very detailed baseline assessment is not appropriate. However, though they are known to feed 
on benthic invertebrates which are plentiful in the area. As such a precautionary principle has 
been applied. Therefore, even though habitat types found within the bounds of the Lagoon are 
common within the whole of Swansea Bay, an effect of Minor Adverse Significance has been 
attributed to habitat modification. There is uncertainty as to how much effect increased 
recreational angling will have on sole stocks. As they are a fish which is typically targeted by 
shore fishermen, the added fishing pressure may impact stocks, thus it has been recognised as 
an effect of Minor Adverse Significance, although this would result in a positive benefit for 
recreational angling. It should however be considered that only a proportion of fish are liable to 
being caught, and the majority are not likely to be affected by the increase in recreational 
fishing. The overall impact on common sole is considered as being of Minor Adverse 
Significance. 

3.0.35 As the annual mortality rate from turbine entrainment and injury for this species is <2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), no mitigation is required for this 
species.  

3.0.36 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the potential impact over a number of years on this species 
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based on knowledge of their life history. This has identified a 0.0018% mortality for a population 
of juvenile sole present for three years before migrating to reside in deeper waters. 

Table 3.7 Sea Trout (Salmo trutta) (note the table below is based on Table 9.34 from the ES) 
Impact Characterisation of 

impact 
Direct/ 
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
code (see 
Table 2.1) 

Residual Significance 
* and Confidence 
Level  

Construction Phase 
Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Low Minor High B Insignificant; High 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant  Uncertain n/a Insignificant; 
Uncertain 

Habitat 
modification. 

i. Loss/disturbance 
to foraging 
habitat. 

Direct Long term/ 
continuous 

Medium Moderate Uncertain C Minor; Uncertain 

i. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Low 

Minor  Uncertain n/a Minor Positive; 
Uncertain 

Habitat loss 
due to 
dewatering of 
cofferdam. 

i. Injury and 
mortality due to 
dewatering. 

Direct Long term/ 
continuous 

Negligible Insignificant  High n/a Insignificant; High 

Entrainment 
from draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant  High n/a Insignificant; High 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation of 
migratory routes. 

Direct Long term/ 
continuous 

Low Minor Probable E Minor; Probable 

Habitat 
modification. 

i. Loss/disturbance 
to foraging 
habitat. 

Direct Long term/ 
continuous 

Medium Moderate Uncertain C Minor; Uncertain 

i. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Medium 

Moderate  Uncertain n/a Moderate Positive; 
Uncertain 

Increased 
predation. 

i. Injury and 
mortality  

ii. Reduced fitness. 

Direct Long term/ 
intermittent 

Low Minor 
(smolt) 

Uncertain  n/a Minor; Uncertain 
(smolt) 

Negligible Insignificant 
(adult) 

Uncertain Insignificant; 
Uncertain (adult) 

Entrainment 
from draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Entrainment 
and injury from 
turbines. 
 
IBM/Striker 

i. Injury and 
mortality; 

ii. Reduced fitness  
 

Direct Long term/ 
intermittent 

Negligible  
(0.08%) 

Insignificant 
(smolt) 

High F Insignificant; High 
(smolt) 

Low to 
Medium 
(1.15 - 
2.62%) 

Minor to 
Moderate 
(adult) 

High F Minor to Moderate; 
high  

(adult) 

Entrainment 
and injury from 
turbines 
 
Alternative 
assessment 

i. Injury and 
mortality;  

ii. Reduced fitness  
 

Direct Long term/ 
intermittent 

Negligible  
(0.19 – 
0.21%) 

Insignificant 
(smolt) 

Probable  Insignificant; 
probable (smolt) 

 Medium 
(2.08 -
7.72%) 

Moderate 
(adult) 

Probable F Moderate -  probable 

 (whitling to adult) 

Waterborne 
noise and 
vibration from 
turbines.  

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
continuous 

Negligible Insignificant High n/a Insignificant; high 

Fluctuations in 
Lagoon water 
levels 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Entrainment 
and injury from 
sluices. 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance.  

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Deterioration 
in water 
quality. 

i. Behavioural 
disturbance. 

ii. Increased 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 
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Impact Characterisation of 
impact 

Direct/ 
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
code (see 
Table 2.1) 

Residual Significance 
* and Confidence 
Level  

mortality 

Creation of 
EMFs. 

i. Behavioural 
disturbance. 

Direct long term/ 
intermittent 

Neutral No impact Probable n/a No impact; Probable 

Waterborne 
noise and 
vibration from 
recreational 
activities. 

i. Behavioural 
disturbance.  

Direct Long term/ 
continuous 

Negligible Insignificant High n/a Insignificant; High 

Increased 
pressure on 
fish 
populations as 
a result of 
recreational 
angling. 

i. Increased 
mortality. 

Direct Long term/ 
intermittent 

Negligible  Insignificant  Uncertain n/a Insignificant; 
Uncertain 

Decommissioning phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible  Insignificant  Probable n/a Insignificant; 
Probable 

Increases in 
under water 
noise and 
vibration 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible  Insignificant  Probable n/a Insignificant; 
Probable 

Improved 
connectivity 
between the 
habitat within 
and outside of 
the Lagoon. 

i. Increased access 
to foraging 
grounds. 

Direct Long term/ 
continuous 

Positive - 
Low 

Minor  Uncertain n/a Minor Positive; 
Uncertain 

Cumulative  

Increases in 
suspended 
sediment and 
deposition. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality.  

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbance 
to foraging 
habitat. 

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

i. Gain of foraging 
habitat. 

Direct Short term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation of 
migratory routes. 

Direct Long term/ 
Continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increased 
predation. 

i. Injury and 
morrtality  

ii. Reduced fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment by 
turbines and 
water 
abstractions. 

i. Injury and 
mortality  

ii. Decreased fitness 

Direct Long term/ 
intermittent 

Negligible 
to Medium 

Insignificant 
to Moderate 

Probable n/a Insignificant to 
Moderate probable 

 (whitling to adult) 

(* adverse unless stated otherwise) 
 
3.0.37 The sea trout population within Swansea Bay has been identified as a species of national 

conservation importance. Like salmon, sea trout are migratory fish which spawn in freshwater 
and migrate to the sea to grow to maturity. Spawning populations are found in several rivers 
flowing into Swansea Bay, including the Tawe, Afan, Neath and Kenfig. Unlike salmon, during 
their adult phase, sea trout are known to utilise coastal waters to forage, this would make them 
more liable than salmon to be affected by the Lagoon. At sea, sea trout are known to feed on a 
number of prey species, including crustaceans and fish. Although sea trout may be partially 
excluded from the bounds of the Lagoon, overall it is considered that the food supply to sea 
trout will increase as a result of the sea wall being introduced in to the Bay, owing to 
colonisation by invertebrates and subsequent increase in forage fish. Thus, the net effect is likely 
to be beneficial. It should be noted that there is uncertainty regarding these effects as there is 
little published data, and that the impact of tidal range energy schemes on trout has not been 
investigated. The interactions between the Project and salmonids will be investigated through 
the AEMP which will be developed in discussion with NRW. Updated IBM/STRIKER IV modelling 
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reflecting the final selection of turbine design has reduced the predicted annual mortality for 
adult sea trout such that there is predicted to be an Insignificant impact on smolts (0.08%) and 
with a Minor to Moderate effect on adults (annual mortality of 1.15% - 2.62%). The alternative 
assessment methods  maintains the impact on smolts as Insignificant (annual mortality of 0.19% 
to 0.21%), but increases the impact on adults to Moderate (annual mortality of 2.08% to 7.72%, 
with a weighted average annual mortality across lifestages from the Alternative Draw Zone 
approach of 5.04%). 
 

3.0.38 As the annual mortality rate from turbine entrainment and injury for this species is >2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), mitigation is required for this 
species. This mitigation will be in the form of offsetting for the egg losses from lost inward 
migrating fish each year through, for example, barrier removal, or from predation reduction or 
habitat improvements. 

3.0.39 As described above, mitigation by offsetting proposed to provide additional spawning 
opportunities for salmon (by removing barriers to migration and implementing measures to 
improve existing habitat) would also represent appropriate mitigation for sea trout.  
Implementation of offsetting to a level sufficient to provide an increase in egg production in sea 
trout to offset for an annual mortality of 3.03%, would reduce the predicted weighted annual 
mortality on sea trout from 5.03%, to 2%, a level considered not significant.  The overall residual 
adverse impact for sea trout following mitigation is therefore predicted to be Minor Adverse. 
Calculations of the offsetting requirements to mitigate at this level are provided within the 
Mitgation, Monitoring and Offsetting Framework (TLSB, July 2016) 

3.0.40 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the potential impact, without offsetting, over a number of 
years on a cohort of this species based on knowledge of their life history. This has identified a 
potential 10.15% impact on egg loss for a population of sea trout that leave Swansea Bay rivers 
as smolts then return either as whitling, one sea-winter or two sea-winter individuals to spawn 
and then spawn each year thereafter throughout their whole life. The higher value compared to 
other species is a direct consequence of the repeat spawning nature of sea trout, with sea trout 
in the Tawe spawning up to seven times meaning repeat exposure to the Project over a number 
of years. 

 Table 3.8 Herring (Clupea harengus) (note the table below is based on Table 9.35 from the ES) 
Impact Characterisation 

of impact 
Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation 

Confidence Mitigation Code 
(see Table 2.1) 

Residual 
Significance* 
and 
Confidence 
Level  

Construction Phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds 

ii. Impacts on 
larval/juv  fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term / 
intermittent 

Medium Moderate High B Minor; High 

Increase in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term / 
intermittent 

Low Minor Probable I Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbance 
to spawning 
habitat. 

ii. Loss/ 
disturbance to 
foraging habitat. 

Direct Long term/ 
continuous 

Medium Moderate Probable C Minor; 
Probable 
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Impact Characterisation 
of impact 

Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation 

Confidence Mitigation Code 
(see Table 2.1) 

Residual 
Significance* 
and 
Confidence 
Level  

i. Gain of  
spawning 
habitat 

ii. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - Low Minor Uncertain n/a Minor 
Positive; 
Uncertain 

Habitat loss - 
dewatering of 
temporary 
cofferdam. 

i. Injury and 
mortality due to 
dewatering. 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; 
High 

Entrainment 
from 
draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juvenile 
fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation 
of migratory 
routes. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

 Habitat 
modification. 

i. Loss/disturbance 
to spawning 
habitat. 

ii. Loss/ 
disturbance to 
foraging habitat. 

Direct Long term/ 
continuous 

High Moderate High C Minor; 
Uncertain 

i. Gain of 
spawning 
habitat. 

ii. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Medium 

Moderate Uncertain n/a Moderate 
Positive; 
Uncertain 

Increased 
predation. 

i. Injury and 
mortality 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Low Minor Probable n/a Minor; 
Probable 

Entrainment 
from 
draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment 
and injury 
from the 
turbines. 
IBM/Striker 

i. Injury and 
mortality. 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible 
Juveniles 
(0.11%) 

Insignificant High F Insignificant; 
High 

Negligible 
(adult) (0.82%) 

Insignificant High Insignificant; 
High 

Entrainment 
and injury 
from the 
turbines. 
 

Alternative 
assessments. 

i. Injury and 
mortality. 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible 
(Juveniles) 
(0.04%)) 

Insignificant Probable F Insignificant; 
Probable 

Negligible 
(adult) 
(0.05-0.07%) 

Insignificant Probable Insignificant; 
Probable 

Waterborne 
noise and 
vibration from 
turbines. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; 
High 

Fluctuations 
in Lagoon 
water levels. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; 
High 

Entrainment 
and injury 
from sluices. 

i. Injury and 
mortality. 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Low Minor Probable n/a Minor; 
Probable 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term/ 
continuous 

Low Minor Probable I Insignificant; 
Probable 

Deterioration 
in water 
quality. 

i. Behavioural 
disturbance. 

ii. Increased 
mortality 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; 
High 

Creation of 
EMFs. 

i. Behavioural 
avoidance. 

Direct long term/ 
intermittent 

Neutral No impact High n/a No impact; 
High 
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Impact Characterisation 
of impact 

Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation 

Confidence Mitigation Code 
(see Table 2.1) 

Residual 
Significance* 
and 
Confidence 
Level  

Waterborne 
noise and 
vibration from 
recreational 
activities. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; 
High 

Increased 
pressure on 
fish 
populations 
as a result of 
recreational 
angling. 

i. Increased 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Decommissioning Phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juvenile 
fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Improved 
connectivity 
between the 
habitat within 
and outside of 
the Lagoon. 

i. Increased access 
to spawning 
grounds. 

ii. Increased access 
to foraging 
grounds. 

iii.  

Direct Long term/ 
continuous 

Positive - 
Medium 

Moderate Uncertain n/a Moderate 
Positive; 
Uncertain 

Cumulative 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juv fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbance 
to spawning 
habitat 

ii. Loss/disturbance 
to foraging 
habitat. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of 
spawning 
habitat. 

ii. Gain of foraging 
habitat. 

Direct Short term/ 
intermittent 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant 
Positive; 
Probable 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic costs. 

iii. Fragmentation 
of migratory 
routes. 

Direct Long term/ 
Continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increased 
predation. 

i. Injury and 
mortality 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment 
by turbines 
and water 
abstractions. 

i. Injury and 
mortality 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible  Insignificant Probable n/a Insignificant; 
Probable 

(* adverse unless stated otherwise) 

 
3.0.41 Herring are widespread within the Swansea Bay area and are considered as a species of regional 

conservation importance. Anecdotal evidence previously suggested the presence of a  local 
Swansea Bay spring spawning stock which spawns at multiple sites within the Bay (see Section 
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9.5.2.67 in Chapter 9 of the Environmental Statement), one of which was identified as being 
directly within the bounds of the Lagoon. A more recent, wider review of the herring literature 
(Technical Note herring remodel background) indicates that herring found in Swansea Bay are 
part of the much larger Celtic Sea spawning stock for which the ICES Herring Working Group 
Report reported a spawning stock biomass (which excludes immature fish) in 2012 of 246,000 
tonnes. Local fishermen have indicated that herring spawn in Swansea Bay only intermittently 
and this is supported by a series of intensive ichthyoplankton surveys carried out in Spring 2015 
and Spring 2016. The results show no evidence of herring having spawned in Swansea Bay 
during Spring 2015, or Spring 2016.  The most likely explanation of herring spawners appearing 
In the Bay is that the area falls on the fringe of the Celtic Sea stock and that herring only 
occasionally venture into the Bay to spawn.  

3.0.42 Herring are very sensitive to sound and mechanical damage, and individuals present are likely to 
be affected throughout the construction and operation of the Project. The most severe impact 
would be likely to be associated with passage through the turbines. Given their relatively low 
swimming capacities, if in the vicinity of the turbine they are likely to be entrained in relatively 
high numbers and incur significant mortalities owing to their sensitivity to hydraulic shear stress, 
which can cause e.g. scale loss. However, significant improvements have been made in the 
design of the proposed turbine which has reduced shear stress to well below the levels which 
would cause significant harm to this species (see Technical Note Turbine selection-minimising 
impacts on fish including CFD, November 2015). The results of this improvement can be seen in 
the IBM/Striker results where an Insignificant impact is predicted from turbine entrainment 
(0.11%-0.82% mortality).  The methods of alternative assessment result in the same low level of 
impact (0.04% - 0.07%), giving an Insignificant residual impact from turbine entrainment. 
 

3.0.43 Notwithstanding the above, in terms of reproduction, anecdotal evidence (Thornton et al. 2010) 
suggests that older spawning male herring scout along the coast and mark suitable sites for 
spawning with milt, several days before leading the majority of the spawning population into 
the coast. Also, Aneer et al, (1983) and Nøttestad et al, (1996) describe various behaviour 
patterns in spawning shoals, including searching for suitable spawning sites. This adaptive 
behavioural strategy should serve to provide a mechanism whereby most herring avoid any 
dangerous or unsuitable sites for spawning even if they may have been used extensively in the 
past.  In addition, it is anticipated that there will be an overall increase in spawning habitat for 
herring within the Bay as a result of the Project, which should mitigate potential impacts to 
some degree. The overall residual impact on herring, based on a precautionary approach, is 
considered to be of Minor Adverse Significance. 

3.0.44 As the annual mortality rate from turbine entrainment and injury for this species is <2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), no mitigation is required for this 
species.  

3.0.45 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the potential impact over a number of years on this species 
based on knowledge of their life history. This has identified a potential 1.18% mortality for a 
population of herring that mature at age 6 and then reside for a further 19 years within the 
Bristol Channel. 

 Table 3.9 Sandeel (Ammodytes spp.) (note the table below is based on Table 9.36 from the ES) 
Impact Characterisation 

of impact 
Direct/  
Indirect 

Frequency   Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance and 
Confidence Level  

Construction Phase 

Increases in 
suspended 

i. Smother 
spawning 

Direct Long term/ 
intermittent 

Low Insignificant Probable n/a Insignificant; 
Probable 
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Impact Characterisation 
of impact 

Direct/  
Indirect 

Frequency   Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance and 
Confidence Level  

sediment and 
deposition. 

grounds 
ii. Impacts on 

larval/juvenile 
fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 
 

Direct Long term / 
intermittent 

Low Insignificant Probable n/a Insignificant; 
Probable 

Increase in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term / 
intermittent 

Low Insignificant Uncertain n/a Insignificant; 
Uncertain 

Habitat 
modification. 

i. Loss/disturbanc
e to spawning 
habitat. 

ii. Loss/ 
disturbance to 
foraging 
habitat. 

Direct Long term/ 
continuous 

Low Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of 
spawning 
habitat 

ii. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Low 

Insignificant Uncertain n/a Insignificant 
Positive; Uncertain 

Habitat loss due 
to dewatering of 
temporary 
cofferdam. 

i. Injury and 
mortality due 
to dewatering. 

Direct Long term/ 
intermittent 

Low  Insignificant Uncertain n/a Insignificant; 
Uncertain 

Entrainment 
from draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
Intermittent 

Low Insignificant Probable n/a Insignificant; 
Probable 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juvenile 
fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Low Insignificant Probable n/a Insignificant; 
Probable 

 Habitat 
modification. 

i. Loss/disturban
ce to spawning 
habitat. 

ii. Loss/ 
disturbance to 
foraging 
habitat. 

Direct Long term/ 
continuous 

Medium Minor Probable n/a Minor; Probable 

i. Gain of 
spawning 
habitat. 

ii. Gain of 
foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Low 

Insignificant Uncertain n/a Insignificant 
Positive; Uncertain 

Increased 
predation. 

i. Injury and 
mortality 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Low Insignificant Probable n/a Insignificant; 
Probable 

Entrainment 
from draghead 

i. Injury and 
mortality 

ii. Reduced 
fitness 

Direct Long term/ 
Intermittent 

Low Insignificant Probable n/a Insignificant; 
Probable 

Entrainment 
and injury from 
the turbines. 
IBM/Striker 

i. Injury and 
mortality. 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible 
(0.01%)  

Insignificant High n/a 
 

Insignificant; High 

Entrainment 
and injury from 
the turbines. 
Alternative 
assessments. 

i. Injury and 
mortality. 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible 
(0.18-
0.20%)  

Insignificant Probable n/a 
 

Insignificant; 
Probable 

Waterborne 
noise and 
vibration from 
turbines. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Fluctuations in 
Lagoon water 
levels. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Medium Minor Probable n/a Minor; Probable 
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Impact Characterisation 
of impact 

Direct/  
Indirect 

Frequency   Magnitude Significance 
without 
mitigation  

Confidence Mitigation 
Code (see 
Table 2.1) 

Residual 
Significance and 
Confidence Level  

Entrainment 
and injury from 
sluices 

i. Injury and 
mortality 

ii. Reduced 
fitness 

Direct Long term/ 
Intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Uncertain 

Deterioration in 
water quality. 

i. Behavioural 
disturbance. 

ii. Increased 
mortality 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Creation of 
EMFs. 

i. Behavioural 
avoidance. 

Direct long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Waterborne 
noise and 
vibration from 
recreational 
activities. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; High 

Increased 
pressure on fish 
populations as a 
result of 
recreational 
angling. 

i. Increased 
mortality. 

Direct Long term/ 
intermittent 

Neutral No impact Probable n/a No impact; 
Probable 

Decommissioning Phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juvenile 
fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Improved 
connectivity 
between the 
habitat within 
and outside of 
the Lagoon. 

i. Increased 
access to 
spawning 
grounds. 

ii. Increased 
access to 
foraging 
grounds. 

Direct Long term/ 
continuous 

Positive - 
Medium 

Minor Uncertain n/a Minor Positive; 
Uncertain 

Cumulative 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juvenile 
fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturban
ce to spawning 
habitat 

ii. Loss/disturban
ce to foraging 
habitat. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of 
spawning 
habitat. 

ii. Gain of 
foraging 
habitat. 

Direct Short term/ 
intermittent 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant 
Positive; Probable 

Increased 
predation. 

i. Injury and 
mortality 

ii. Reduced 
fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment by 
turbines and 
water 
abstractions. 

i. Injury and 
mortality 

ii. Decreased 
fitness 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

(* adverse unless stated otherwise) 
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3.0.46 Sandeel are considered as a species of local importance. They have been found at several sites 

across the study area (See section 9.4.1 in Chapter 9 of the Environmental Statement), with 
most being caught at sites outside the bounds of the Lagoon. Evidence indicates that they are 
sensitive to habitat change. Modelling has shown that increases in fine sediments are likely to 
occur within the bounds of the Lagoon. This has the potential to have some effect on sandeel, as 
they are known to show particular preference for granular sediment. However, it should be 
noted that modelling indicates that only 5% of optimal habitat for sandeel is found within the 
Lagoon, the remainder being within the wider Bay area. The management of tidal regimes 
within the Lagoon may also have some effect on sandeel, which typically bury into the substrate 
on ebbing tides.  
 

3.0.47 With regard to turbine entrainment, the results of the IBM/Striker and the alternative 
assessment methods predict that there will be annual mortalities of 0.2% or below, resulting in 
an Insignificant residual magnitude of effect.  Taking into consideration other potential effects 
on the species, the overall residual impact on sandeel is considered as being of Minor Adverse 
Significance. 

3.0.48 As the annual mortality rate from turbine entrainment and injury for this species is <2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), no mitigation is required for this 
species.  

3.0.49 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the potential impact over a number of years on this species 
based on knowledge of their life history. This has identified a 1.39% mortality for a population of 
sandeel that live for seven years. 

Table 3.10 Other Demersal and Pelagic Fish Species (note the table below is based on Table 9.37 from 
the ES) 
Impact Characterisation 

of impact 
 

Direct/ 
indirect 

Frequency Magnitude Significance 
without 
mitigation  

  Confidence Mitigation 
code (see 
Table 2.1) 

Residual 
significance and 
confidence level  

Construction phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juvenile 
fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible to 
low 

Insignificant 
to Minor. 

Probable A Insignificant; 
Uncertain 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible to 
low 

Insignificant 
to Minor 

High B Insignificant; High 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Negligible to 
low 

Insignificant 
to Minor 

Uncertain I Insignificant; 
Uncertain 

Habitat 
modification. 

i. Loss/disturban
ce to 
spawning 
habitat.  

ii. Loss/disturban
ce to foraging 
habitat. 

Direct Long term/ 
continuous 

Negligible to 
Medium 

Insignificant 
to Moderate 

Uncertain C Insignificant to 
Minor; Uncertain  

i. Gain of 
spawning 
habitat.  

ii. Gain of 
foraging 
habitat. 

Direct Long term/ 
continuous 

Positive – 
Negligible to 
low 

Insignificant 
to Minor 

Uncertain n/a Insignificant to 
minor Positive; 
Uncertain 
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Impact Characterisation 
of impact 
 

Direct/ 
indirect 

Frequency Magnitude Significance 
without 
mitigation  

  Confidence Mitigation 
code (see 
Table 2.1) 

Residual 
significance and 
confidence level  

Habitat loss due 
to dewatering of 
cofferdam. 

i. Injury and 
mortality 
during 
dewatering.  

Direct Long term/ 
intermittent 

Negligible to 
low 

Insignificant 
to Minor 

High D Insignificant; High 

Entrainment 
from draghead 
 

i. Injury and 
mortality. 

ii. Reduced 
fitness. 

Direct Long term/ 
intermittent 

Negligible to 
low 

Insignificant 
to Minor 

Uncertain n/a Insignificant to 
Minor; Uncertain 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juvenile 
fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible to 
Low 

Insignificant 
to Minor 

Probable A Insignificant to 
minor; Uncertain 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic 
costs. 

iii. Fragmentation 
of migratory 
routes.  

Direct Long term/ 
continuous 

Negligible to 
Low 

Insignificant 
to Minor 

Probable E Insignificant to 
Minor; Uncertain 

Habitat 
modification. 

i. Loss/disturba
nce to 
spawning 
habitat. 

ii. Loss/disturban
ce to foraging 
habitat. 

Direct Long term/ 
continuous 

Negligible to 
Medium 

Insignificant 
to Moderate 

Probable C Insignificant to 
Minor; Uncertain 

i. Gain of 
spawning 
habitat.  

ii. Increase of 
foraging 
habitat. 

Direct Long term/ 
continuous 

Positive – 
Negligible to 
Medium 

Insignificant 
to Moderate 

Probable n/a Insignificant to 
Moderate Positive; 
Probable 

Increased 
predation. 

i. Injury and 
mortality. 

ii. Reduced 
fitness. 

Direct Long term/ 
intermittent 

Negligible to 
low 

Insignificant 
to Minor 

Uncertain n/a Insignificant to 
Minor; Uncertain 

Entrainment 
from draghead 

i. Injury and 
mortality. 

ii. Reduced 
fitness. 

Direct Long term/ 
intermittent 

Negligible to 
low 

Insignificant 
to Minor 

Uncertain n/a Insignificant to 
Minor; Uncertain 

Entrainment 
and injury from 
turbines. 
IBM/Striker 

i. Injury and 
mortality. 

ii. Reduced 
fitness. 

Direct Long term/ 
intermittent 

Negligible  Insignificant  High F Insignificant High 

Entrainment 
and injury from 
turbines. 
Alternative 
assessments. 

iii. Injury and 
mortality. 

iv. Reduced 
fitness. 

Direct Long term/ 
intermittent 

Negligible  Insignificant  Probable F Insignificant 
Probable 

Waterborne 
noise and 
vibration from 
turbines. 

i. Behavioural 
disturbance. 

 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Fluctuations in 
Lagoon water 
levels. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Neutral to 
Negligible 

No impact 
to 
Insignificant 

High n/a No impact to 
insignificant; High 

Entrainment 
and injury from 
sluices 

i. Injury and 
mortality. 

ii. Reduced 
fitness. 

Direct Long term/ 
intermittent 

Negligible to 
low 

Insignificant 
to minor 

Probable n/a Insignificant to 
minor; Probable 

Increases in 
artificial light 
emissions. 

i. Behavioural 
disturbance. 

Direct Long term/ 
continuous 

Negligible to 
low 

Insignificant 
to Minor 

Probable I Insignificant; 
Probable 

Deterioration in 
water quality. 

i. Behavioural 
disturbance. 

ii. Increased 
mortality. 

Direct Long term/ 
intermittent 

Neutral to 
Negligible 

No impact 
to 
insignificant 

High n/a No impact to 
insignificant; High 

Creation of 
EMFs. 

i. Behavioural 
avoidance. 

 

Direct Long term/ 
Intermittent 

Neutral No impact High n/a No impact; High 

Waterborne 
noise and 
vibration from 
recreational 

i. Behavioural 
disturbance. 

 

Direct Long term/ 
intermittent 

Negligible to 
low 

Insignificant 
to Minor 

High n/a Insignificant to 
Minor; High 
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Impact Characterisation 
of impact 
 

Direct/ 
indirect 

Frequency Magnitude Significance 
without 
mitigation  

  Confidence Mitigation 
code (see 
Table 2.1) 

Residual 
significance and 
confidence level  

activities. 

Increased 
pressure on fish 
populations as a 
result of 
recreational 
angling. 
 
 

i. Increased 
mortality. 

 

Direct Long term/ 
intermittent 

Neutral to 
low 

No impact 
to Minor 

Uncertain n/a No impact to 
Minor; Uncertain 

Decommissioning phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juv fish 
and shellfish. 

iii. Injury and 
mortality. 

iv. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Neutral to 
Negligible 

No impact 
to 
Insignificant  

Probable n/a No impact to 
Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Neutral to 
Negligible 

No impact 
to 
Insignificant  

Probable n/a No impact to 
Insignificant; 
Probable 

Improved 
connectivity 
between the 
habitat within 
and outside of 
the Lagoon. 

i. Increased 
access to 
spawning 
grounds 

ii. Increased 
access to 
foraging 
grounds. 

Direct Long term/ 
continuous 

Positive – 
Negligible to 
low 

Insignificant 
to minor 

Uncertain n/a Insignificant to 
minor Positive; 
Uncertain 

Cumulative impacts 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother 
spawning 
grounds. 

ii. Impact on 
larval/juv fish 
and shellfish. 

iii. Injury and 
mortality. 

iv. Behavioural 
disturbance. 

Direct Long term/ 
intermittent 

Neutral to 
Negligible  

No impact 
to 
Insignificant  

Probable n/a No impact to 
Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
avoidance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Neutral to 
Negligible  

No impact 
to 
Insignificant  

Probable n/a No impact to 
Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturb 
to spawning 
habitat.  

ii. Loss/disturb 
to foraging 
habitat. 

Direct Long term/ 
intermittent 

Neutral to 
Negligible  

No impact 
to 
Insignificant  

Probable n/a No impact to 
Insignificant; 
Probable 

i. Gain of 
spawning 
habitat. 

ii. Gain of 
foraging 
habitat. 

Direct Long term/ 
intermittent 

Positive – 
Negligible to 
low 

Insignificant 
to minor 

Uncertain n/a Insignificant to 
minor positive; 
Uncertain 

Habitat 
fragmentation 
and isolation. 

i. Delays to 
migration. 

ii. Increased 
energetic 
costs 

iii. Fragmentation 
of migratory 
routes. 

Direct Long term/ 
continuous 

Neutral to 
Negligible  

No impact 
to 
Insignificant  

Probable n/a No impact to 
Insignificant; 
Probable 

Increased 
predation. 

i. Injury and 
mortality. 

ii. Reduced 
fitness. 

Direct Long term/ 
intermittent 

Neutral to 
Negligible  

No impact 
to 
Insignificant  

Probable n/a No impact to 
Insignificant; 
Probable 

Entrainment by 
turbines and 
water 
abstractions. 

i. Injury and 
mortality. 

ii. Decreased 
fitness. 

Direct Long term/ 
intermittent 

Negligible  Insignificant  Probable n/a Insignificant; 
Probable 

(* adverse unless stated otherwise) 
 
3.0.50 Finfish, which have not been considered individually, based on their lack of prevalence or 

particular sensitivity within the context of Swansea Bay, have been assessed collectively. These 
include both demersal and pelagic species. There is limited data available for use in assessments 
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for some of the species in question. The evidence, e.g. reported by the French fisheries 
organisation IFREMER in relation the walls of La Rance tidal barrage is that the walls will function 
as an artificial reef system2, and will typically benefit the coastal areas in which they are built, 
primarily by increasing heterogeneity and allowing the colonisation of many different 
invertebrate species, which in turn serve as food for fish, including finfish.  
 

3.0.51 The most significant potential negative impact for finfish in general is risk of entrainment and 
injury through turbines, and effects of habitat modification, both of which have been judged as 
Insignificant.  At a fish population/community level, the likely effects are expected to be 
minimal, based on experience at the La Rance tidal power scheme. Here, ongoing monitoring 
has demonstrated that fish communities have stabilised both inside and immediately outside 
the tidal barrage to a community composition found in equivalent habitats on the north Brittany 
coast. The expectation at Swansea is that that the increases in biological productivity are likely 
to offset mortality through turbines and changes to habitat conditions within the bounds of the 
Lagoon. Furthermore, most marine fish populations experience high natural variability, and 
inter-annual variation is primarily dictated by spawning success over much wider geographic 
areas and by climatic patterns. Consequently it is unlikely that within this context the Project will 
have a significant impact on finfish. Considering the above, an overall precautionary residual 
significance level would be set between Insignificant to Minor Adverse.  

3.0.52 As the annual mortality rate from turbine entrainment and injury for these species is <2%, based 
on Table 9.5 of the TLSB Environmental Statement (TLSB, February 2014) and Table 5.2 of the 
Alternative Fish Impact Assessment Results (TLSB, July 2016), no mitigation is required for these 
species.  

3.0.53 Notwithstanding this, consideration has been given within the Alternative Fish Impact 
Assessment Results (TLSB, 2016) to the potential impact over a number of years on these 
species based on knowledge of their life history. This has identified a potential 0.96% mortality 
for a population of bass that mature at six years of age and then lives for a further 24 years; a 
2.36% mortality for a population of cod/whiting that live for seven years in the Bristol Channel 
(based on age data from the Bristol Channel / Celtic Sea); and a 0.03% mortality for a population 
of juvenile place that live within their nursery ground for three years before moving into deeper 
waters. 

Table 3.11 Commercial Shellfish (note the table below is based on Table 9.3 from the ES) 
Impact Characterisation of 

impact 
Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation Code 
(see Table 2.1) 

Residual 
Significance* and 
Confidence Level  

Construction Phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother spawning 
grounds 

ii. Impacts on 
larval/juvenile fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance 

ii. Injury and 
mortality 

Direct Long term/ 
intermittent 

Neutral No impact Uncertain n/a No impact; 
Uncertain 

Increases in 
artificial light 
emissions.  

i. Behavioural 
disturbance 

Direct Long term/ 
intermittent 

Neutral No impact Uncertain n/a No impact; 
Uncertain 

Habitat 
modification. 

ii. Loss/disturbance to 
spawning habitat. 

iii. Loss/ disturbance 
to foraging habitat. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of spawning 
habitat 

ii. Gain of foraging 

Direct Long term/ 
continuous 

Positive - 
Medium 

Moderate Probable n/a Moderate 
Positive; 
Probable 

                                                           
2 Jensen, A. Artificial reefs of Europe: a perspective and future. ICES Journal of Marine Science, 59: S3-S13. 
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Impact Characterisation of 
impact 

Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation Code 
(see Table 2.1) 

Residual 
Significance* and 
Confidence Level  

habitat. 

Habitat loss 
due to 
dewatering of 
temporary 
cofferdam. 

i. Injury and 
mortality due to 
dewatering. 

Direct Long term/ 
intermittent 

Negligible  Insignificant Probable n/a Insignificant; 
Probable 

Entrainment 
from 
draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
intermittent 

Low Minor Uncertain n/a Minor; Uncertain 

Operational phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother spawning 
grounds. 

ii. Impact on 
larval/juvenile fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
fragmentation 
and isolation 

i. Fragmentation of 
habitat 

Direct  
Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

 Habitat 
modification. 

i. Loss/disturbance to 
spawning habitat. 

ii. Loss/ disturbance 
to foraging habitat. 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of spawning 
habitat. 

ii. Gain of foraging 
habitat. 

Direct Long term/ 
continuous 

Positive - 
Medium 

Moderate Probable n/a Moderate 
Positive; 
Probable 

Increased 
predation 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment 
from 
draghead 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
intermittent 

Low Minor Uncertain n/a Minor; Uncertain 

Entrainment 
and injury 
from turbines. 

i. Injury and 
mortality. 

ii. Reduced fitness. 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Waterborne 
noise and 
vibration from 
turbines. 

i. Behavioural 
disturbance. 

 

Direct Long term/ 
intermittent 

Neutral No impact Uncertain n/a No impact; 
Uncertain 

Fluctuations 
in Lagoon 
water levels. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Long term/ 
intermittent 

Low Minor Uncertain n/a Minor; Uncertain 

Entrainment 
and injury 
from sluices 

i. Injury and 
mortality. 

ii. Reduced fitness. 

Direct Long term/ 
intermittent 

Negligible Insignificant Uncertain n/a Insignificant; 
Uncertain 

Increases in 
artificial light 
emissions.  

i. Behavioural 
disturbance 

Direct Long term/ 
intermittent 

Neutral No impact Uncertain n/a No impact; 
Uncertain 

Deterioration 
in water 
quality. 

i. Behavioural 
disturbance. 

ii. Increased mortality 

Direct Long term/ 
intermittent 

Negligible Insignificant High n/a Insignificant; 
High 

Creation of 
EMFs 

i. Behavioural 
disturbance 

Direct Long term/ 
continuous 

Neutral  No impact Probable n/a No impact; 
Probable 

Waterborne 
noise and 
vibration from 
recreational 
activities. 

i. Behavioural 
disturbance. 

 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Increased 
pressure on 
commercial 
shellfish 
popln from 
recreational 
angling. 

i. Increased 
mortality. 

 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

Decommissioning Phase 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother spawning 
grounds. 

ii. Impact on 
larval/juvenile fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance 

ii. Injury and 
mortality 

Direct Long term/ 
intermittent 

Neutral No impact Uncertain n/a No impact; 
Uncertain 
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Impact Characterisation of 
impact 

Direct/  
Indirect 

Frequency Magnitude Significance 
without 
mitigation  

Confidence Mitigation Code 
(see Table 2.1) 

Residual 
Significance* and 
Confidence Level  

Improved 
connectivity 
between the 
habitat within 
and outside of 
the Lagoon. 

i. Increased access to 
spawning grounds 

ii. Increased access to 
foraging grounds. 

Direct Long term/ 
continuous 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant 
Positive; 
Probable 

Cumulative 

Increases in 
suspended 
sediment and 
deposition. 

i. Smother spawning 
grounds. 

ii. Impact on 
larval/juvenile fish. 

iii. Behavioural 
disturbance. 

iv. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increases in 
underwater 
noise and 
vibration. 

i. Behavioural 
disturbance. 

ii. Injury and 
mortality. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
modification. 

i. Loss/disturbance to 
spawning habitat 

ii. Loss/disturbance to 
foraging habitat. 

Direct Short term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

i. Gain of spawning 
habitat. 

ii. Gain of foraging 
habitat. 

Direct Short term/ 
intermittent 

Positive - 
Negligible 

Insignificant Probable n/a Insignificant; 
Probable 

Habitat 
fragmentation 
and isolation 

i. Fragmentation of 
habitat 

Direct Long term/ 
intermittent 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Increased 
predation 

i. Injury and 
mortality 

ii. Reduced fitness 

Direct Long term/ 
continuous 

Negligible Insignificant Probable n/a Insignificant; 
Probable 

Entrainment 
by turbines 
and water 
abstractions 

i. Injury and 
mortality 

ii. Decreased fitness 

Direct Long term/ 
intermittent 

Neutral No impact High n/a No impact; High 

(* adverse unless stated otherwise) 

 
3.0.54 Shellfish of commercial importance form a significant part of the invertebrate community found 

in Swansea Bay. Exploited species include edible crab, whelk and lobster. Commercial fish 
landings records and stakeholder engagement have indicated that the majority of fishing for 
species preferring hard substrates (e.g. edible crab and lobsters) occurs to the west of the Bay, 
past Mumbles head; whilst within the Bay, whelk are amongst the most important target 
species. The introduction of the sea wall as part of the Project is likely to increase the numbers 
of lobster and crab in the Bay, structures analogous to the proposed sea wall are known to have 
had this effect (e.g. the La Rance Tidal Barrage, and more locally, the Port Talbot Port walls). 
Sessile organisms living on the substratum, such as whelk and cockle, may be negatively 
affected, but the overall impacts are likely to be small. The overall residual impact on 
commercial shellfish is predicted to be of Minor Adverse Significance. 
 

4.0 Conclusions 
 

4.1 The predicted overall residual impacts on fish VER species range from Insignificant to Minor 
Adverse Significance. Monitoring is proposed as set out within the Mitigation, Monitoring and 
Offsetting Framework (TLSB, July 2016) to provide information to further understand fish 
behaviour around the turbine house/sluice gates, to further understand the impact performance 
of the Andritz turbine to validate predictions made in the ES through the STRIKERv.4 model, to 
reduce uncertainty with respect to the IBM model, to understand broad scale changed within 
the bay as a result of the Project, to gain an understanding of the effectiveness of the lagoon 
seawall and spawning media as habitat to support herring spawning activities and to confirming 
the effectiveness of any offsetting proposed. This monitoring will be further developed and 
implemented through the Adaptive Environmental Management Plan process proposed by TLSB. 

4.2 Offsetting is proposed to provide additional spawning opportunities for salmon and sea trout, as 
the only species with annual mortality rates of greater than 2%, by removing barriers to 
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migration and implementing measures to improve existing habitat.  This will be provided by 
selecting sufficient schemes from a range of feasible offsetting options.  The package of 
offsetting measures proposed will be sufficient to deliver an increase in egg production that will 
reduce predicted losses to a level that is not considered significant. The approach to developing 
offsetting proposals, the method for determining offsetting requirements and appropriate 
measures to provide sufficient offsetting requirements is set out within the mitigation, 
monitoring and offsetting framework (Tidal Lagoon Swansea Bay, Fisheries Assessment: 
Mitigation, Monitoring and Offsetting Framework, July 2016).  This framework also provides 
worked calculations showing how offsetting could be provided. 

4.3 For salmon, an increase in egg production would be necessary to reduce the predicted annual 
mortality from a weighted average of 6.30% to a level considered not significant i.e. from 6.30% 
to 2%.  The overall residual adverse impact for salmon following offsetting is predicted to be 
Minor Adverse. 

4.4 The offsetting proposed for salmon would also reduce impacts on sea trout to levels that are not 
significant. For sea trout, offsetting for 3.04% annual mortality would be required to reduce the 
predicted impact on sea trout from 5.04% to 2%. The overall residual adverse impact for sea 
trout following offsetting is predicted to be Minor Adverse. 
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