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4. Project Description (Chapter 4 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB NRW 24/12/13 The Master-plan contains aspirations for a number of buildings, incorporating 
operational and public amenities including cafe and toilet facilities. However no 
mention has been made detailing how sewage would be conveyed from these 
buildings. 
 
If a foul sewer system is to be included within the lagoon construction, 
consideration would have to be given to where this would connect to the main 
sewerage network. Currently there is no foul sewer system within the ABP land 
at the western landfall. A new foul sewer system, designed to serve the under 
construction University of Swansea Science and Innovation campus, will be in 
place at the eastern landfall. A feasibility study, in conjunction with DCWW 
would need to be undertaken and Planning Policy Wales advocates that 
connection to the foul sewer network is a priority in these circumstances. 

The appropriate sewerage works 
agreements in relation to the Project will 
be sought at the appropriate time.  

1.  

   We note paragraph 4.3.5.13 refers to the location of the Eastern landfill 
Building and that “the extent and final design of the facility will be configured 
to minimise potential pressures on the SSSI” This is welcomed, however further 
detail needs to be provided in relation to its location within a “dune and 
grassland area to be provided/retained” and how access will be controlled 
alongside information relating to Crymlyn Burrows SSSI. Please refer to detailed 
comments in paragraph 18 of our comments on Chapter 12.0: Terrestrial. This 
is needed so that the final ES addresses the in-combination effects and any 
mitigation measures required for any proposals that could increase Eastern 
landfall recreational access pressures to the SSSI. The access controls are not 
clear from the information provided. 

An Eastern Landfall building will no longer 
be provided in response to consultation 
with the relevant authorities. The Project 
will minimise impact while providing 
enhancement through the provision of 
viewing platforms and information 
boards to allow enjoyment of the area.  

2.  
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5. Planning and Policy Context (Chapter 5 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB NRW 24/12/13 Consider adding a reference to Wales Spatial Plan – People, Places, Futures 
within the planning context for the project. It is a principle of the Wales Spatial 
Plan that development should be sustainable and is about improving wellbeing 
and quality of life by integrating social, economic and environmental objectives 
in the context of more efficient use of natural resources. 

This reference has been added to Chapter 5 
of the ES and is discussed in the Planning 
Statement.  

3.  
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6. Coastal Processes, Sediment Transport and Contamination (Chapter 6 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB CCSC 17/12/13 General comment 
The sections of the report need to be linked. Some effects have been identified in 
one section but not recognised potentially affecting another e.g. effects of the 
lagoon on the herring spawning area could have a negative effect on both harbour 
porpoise and great crested grebe. The bay needs to be treated as a whole 
ecosystem and with the effect of the changes to each part described in the other 
parts. Effects which may be additive also need to be discussed e.g. increase in wave 
height and changes to sediment type. Some of the conclusions are based on a four 
point scale certain, probable, unlikely and extremely unlikely. Unlikely is defined as 
having a probability of happening of between 5% and 50%. This means that an 
event could have a probability of happening of 49% and be described as unlikely, 
this could be misleading. The potential long term effect of construction need to be 
described in more detail, it for instance possible for there to be a year on year 
change in sediment distribution and levels which could be deleterious. 

Comment noted. Every effort has been 
made to link the relevant sections of the 
document. 
 
 
 
 
 
 
 

 

4.  

Due to the potential negative effect on two nationally important sites, Crymlyn 
Burrows and Black Pill there must be a very high degree of confidence in the 
modelling of sediment movement in order to evaluate any impact on them. There 
may be long term accumulative changes to the beach sediment patterns, these 
needs to be assessed. It is also possible a small change in e.g. wave height could 
have a disproportionate effect on a sensitive habitat this is not discussed in the 
report there is an assumption that because the wave height increase is small the 
effect of this is also small this is not necessarily correct. 

Chapter 6 has been updated to include 
further consideration of medium and 
long term effects on morphology. 

5.  

  18/12/13 The offshore processes chapter concludes that there will be a loss of sand from the 
current east to west movements which top up the area around West Cross, 
Blackpill, etc.  Can the author give me a quantitative assessment of the likely loss of 
sand cover on those clay beds in mm/year? Or the mass difference estimate for 
that part of the system? 

The assessment of effects on sediment 
transport has been expanded upon to 
more fully consider the potential short, 
medium and long-term effects on 
morphology. Section 6.3.4 describes the 
approach to the assessment of long-term 
effects, with the findings of the 
assessment detailed in Section 6.5.2. 

6.  
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   Not sure what the stated increase in dredging impact is on the Upper estuary i.e. 
the impoundment and the barrage lock entrance. 

The potential effects of sedimentation 
(and any associated effect on 
maintenance dredging requirements) 
across the study area have been assessed 
in regard to potential effects over short 
medium and long term (Section 6.5.1 and 
6.5.2). 

7.  

SB Swansea 
University & 
St Modwens 

17/12/13 One of the fundamental aspects of a lagoon is that water is held at high water for a 
number of hours. This allows suspended sediment to settle out. This is a key impact 
of the lagoon, and MIGHT have detrimental effects on the beach front to the 
second campus IF there is mud deposition. 
The amount of sediment deposition also dictates the dredging regime and 
maintenance cost for the lagoon owner. 
The report contains very little information regarding sediment transport within the 
lagoon. Figure 6.50 shows results for mud transport a single 24 hour period. The 
plot shows erosion approx. 1km north east of the turbines, and deposition another 
1km further NE. This location is on the beach close to the dock area and this shows 
that there WILL be mud placed on the sand WITH THE CURRENT DESIGN. 
Results for sand transport were presented at the Liberty Stadium event, but they 
were not quite complete and are not reported in this report. 

The assessment of effects on sediment 
transport has been expanded upon to 
more fully consider the potential short, 
medium and long-term effects on 
morphology. 

8.  

Some recommendations: 

 The model should be checked for mesh sensitivity in the region 2km 
downstream of the jet exit from the turbines inside the lagoon. 

A new section considering the potential 
uncertainty in assessment approaches 
has been added to Chapter 6 (Section 
6.3.5), which includes discussion of the 
numerical modelling approach. 

9.  

 TLSB should run a more extensive sand and mud model for at least a 
spring/neap cycle. 

The assessment of effects on long-term 
morphological changes (for both mud 
and sand) has been expanded (Section 
6.5.2) 

10.  

 The design team should consider options to reduce the mud transport onto 
the beach, this could include realignment of the wall on the intertidal area. 

Design option 11.  

 The eastern landfall could be moved further west, away from the bay 
campus. 

Design option 12.  
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 Smaller embankments could be built on the intertidal, to limit the northern 
edge of the lagoon and to make the whole structure more offshore. 

Design option 13.  

 Sediment curtains could be placed inside the lagoon to limit transport. Design option 14.  

 A beach management regime could be developed, removing mud and 
replenishing sand. 

Design option 15.  

 The turbines could be split into more than one location, reducing the jet 
size (and possibly improving flow rates and energy yield). 

Design option 16.  

 Sluices could be moved and built into the western and eastern walls of the 
embankment, again to control sediment movement. 

Design option 17.  

LA NPTCBC 20/12/13 Whilst a significant volume of work and information with respect to the existing 
situation is presented the report as the title declares, contains only preliminary 
environmental information.  The report does identify and present a long list of 
issues that are subject to ongoing, detailed assessment and ongoing consultation.  
The report is therefore unable to deal with many of the most significant questions 
regarding the impact of the Project.  The items identified as requiring further work 
include the following: 
• Changes in wave climate and tidal circulations. 
• Change in siltation. 
• Assessment of sediment accumulation within lagoon – 
  Maintenance Dredging/Disposal. 
• Changes in erosion and deposition patterns in the immediate 
   vicinity of the Project. 
• Changes in the littoral drift patterns that might alter the feed 
   sediments to Crymlyn Burrows, Baglan Dunes, Aberavon and 
   Margam, the beaches of Swansea Bay and other similar areas in 
   the near-field such as Port Talbot and Mumbles. 
• Possible far field effects and potential changes to littoral drift on 
  Margam Sands, Kenfig and the local beaches. 
It should be noted that some of the assessments relate specifically to the 
designated areas.  The assessment may therefore be designed to address only the 
matters covered in the citations for these protected sites.   

Comments relate to the PEIR, which has 
been updated and superseded by the ES. 
The specified items have been assessed 
and are included in the ES. 

18.  

4SB NRW 24/12/13 We recognise that generally very little is known about the impacts of tidal 
barrages, it is therefore difficult to determine the levels of a range of impacts 

A new section (6.3.5) has been added 
into Chapter 6 to include discussion of 

19.  
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which may result from the proposal with any certainty. We would recommend the 
final ES clearly sets out, for each impact, a narrative which outlines the relative 
proportion of evidence, assumption and expert knowledge which has been used to 
reach the conclusion of the assessment. The purpose of this being to ensure 
uncertainties are acknowledged and relevant levels of confidence can be 
considered by the Examining Authority. 

accuracy, assumptions and uncertainty in 
the approaches used within the 
assessment. 
 

 NRW Annex 1  1. Assessment approach  
A broad scale assessment has been undertaken to determine potential impacts of 
the Project on coastal processes, sediment transport and contamination. The draft 
ES assessment presented in Chapter 6.0 has primarily focussed on short-term 
impacts (informed by short-term modelling and expert judgement) associated with 
the construction phase and the operational phase with limited consideration to the 
decommissioning phase impacts. This approach limits the identification of the full 
range of potential impacts to coastal processes and morphology and sensitive 
receptors within the draft ES. An example of one of the limitations of the 
assessment approach undertaken is that the construction phase assessment within 
the draft ES has not fully considered the potential aggregate and total effects of 
potential construction activities to coastal processes receptors. Another limitation 
of the assessment is that potential cumulative impacts of the Project on coastal 
processes and morphology on medium to long term timescales have not been fully 
identified. A number of recommendations are provided in point 2 below in order to 
address the issues discussed above and highlight other issues that should be 
addressed before finalising ES. 

A new section (Section 6.3.4) has been 
included to provide a description of the 
approach taken to the assessment of 
morphological change, along with cross-
reference to the relevant sections where 
the results of the assessment can be 
found. 

20.  

2. Recommendations for further information/assessment  
In relation to point 1 above, a further addendum to KPAL Report No: 160719 has 
also been prepared by KPAL (KPAL Report No: 160719A). Within this addendum a 
summary of key issues that remain to be addressed, including requirements for 
further modelling, have been identified in order of perceived priority (which forms 
Section 4 of KPAL Report No: 160719A). These relate to requirements for further 
modelling and relevant extracts from the KPAL Report No: 160719A are 
summarised below in points 2.1 to 2.8. These points and recommendations should 
be taken to form a part of our advice in response to the draft ES and should be 
considered alongside points, conclusions and recommendations provided within 

Noted – see responses to specific 
comments below. 

21.  



7 
 

KPAL Report No: 160719. 

2.1 Revision of the Baseline understanding to include:  
(a) a more detailed discussion of the physical and nature conservation features of 
interest, including the historical development, intertidal and supratidal 
morphology, present process and sediment transport regime, of the key sites at 
Kenfig Burrows SAC, Crymlyn Burrows SSSI and Blackpill SSSI, together with the 
coast between Baglan dunes and Kenfig, and the coast between Blackpill SSSI and 
the entrance to Swansea Docks.  
 
b)the key features/characteristics of the subtidal area, including dredged / un-
dredged channels and sand banks  
 
c) the key features/characteristics of the Neath estuary up to the tidal limit.  

 

(d) a consideration of spatial, vertical and variations in water temperature and 
salinity, and their importance with regard to baseline hydrodynamics and sediment 
transport in Swansea Bay.  

 

(e) more information about present spatial and temporal variations in suspended 
sediment concentrations around the Bay.  

 

(f) better data coverage relating to particle size distribution and contaminant levels 
in near-surface (uppermost 1m) sediments of intertidal and subtidal parts of the 
Bay. 

The baseline section of Chapter 6 (Section 
6.4) has been expanded to include 
further consideration of the baseline 
environment. 
Further information on suspended 
sediment concentrations has not been 
obtained to date, meaning the basis of 
the baseline description of this remains 
based on the existing available 
information. Should latter analysis of any 
additional information reveal 
fundamental differences to the present 
understanding, these can be clarified. 

22.  

2.2 Expansion of the discussion on Construction impacts in Section 6.5.1 of the 
Draft CP chapter to include the aggregate effects of sequential dredging and filling 
of a series of Geotubes over at least a 30 day time period. The modelling should 
fully reflect the range of high and low tidal stages and neap-spring variations. The 
effect of variations in wave conditions on suspended sediment concentrations and 
dispersion should be considered, through sensitivity conditions ranging from calm 
to very stormy conditions. The sensitivity of dispersion to particle size variations 
should also be quantified. 

Clarification has been added to Chapter 6 
(Section 6.5.1 > Construction) to provide 
further justification of the approach used. 

23.  

2.3 Further modelling should be undertaken to quantify possible sediment It is considered that the construction 24.  
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dispersion over a period of up to 30 days during construction of the landward part 
of the eastern wall, where Geotubes will not be used; the sensitivity of the placed 
material to storm waves and high water level conditions should be investigated 
and quantified. Details on how the landward end of the wall will be ‘attached’ 
should be provided. 

activity with the use of Geotubes® 
represents the worst case scenario with 
respect of potential effects on SSC (as a 
result of the dredging and filling activity. 
As such, specific assessment of the 
construction method that does not use 
Geotubes® is not considered. The text in 
Section 6.5.1 (Construction) has been 
updated to include justification for the 
assessment method used. 
Details on the landward attachment 
method are provided in Chapter 4. 

2.4 The assessment of the impacts of capital dredgings disposal should be 
extended to include (a) sequential disposal of the full anticipated total requirement 
of 0.5 x 106 m3, rather than the 0.25 x 106 m3 (half the estimated total 
requirement) considered to date. This assessment should also include possible in-
combination effects with dredgings from port entrance areas in Swansea Bay. The 
results of the short-term modelling should be used to provide an assessment of the 
long-term impact of maintenance dredgings over the lifetime of the Project, 
including possible long-term changes to the mobility of sediment on the sea bed 
west of Kenfig SAC. 

Clarification has been added to Chapter 6 
(Section 6.5.1 > Construction) to provide 
further justification of the approach used. 

25.  

2.5 A further Model-Setup, Validation and Calibration report should be produced 
which clearly outlines the nature, methods and limitations associated with all of 
the modelling tools used, including the Mike 21 mud transport, sand transport and 
particle tracking modules, outputs from which have already been reported. 

Relevant sections of Chapter 6 have been 
updated to include further information 
on assessment parameters (including 
model setup information). Further 
information on model setup parameters 
is also included in Appendix 6.4. 

26.  

2.6 Additional wave modelling should be undertaken for a variety of present and 
future scenarios; this may require the use of other models (e.g. SWAN) in addition 
to the Mike 21 spectral wave model. The outputs of further wave and nearshore 
sediment transport modelling should be presented for each local area of interest 
(i.e. Northwest Swansea Bay, northeast Swansea Bay, Kenfig frontage). 

The model scenarios undertaken are 
considered sufficient for EIA purposes. 
These include a number of wave events 
from two directions and up to the 1 in 20 
year return period. 
Further assessment has been undertaken 

27.  
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to consider storm surge and climate 
change effects on waves, and the 
predicted effects on waves have also 
informed the assessment of medium to 
long-term changes in morphology. 

2.7 Further model runs are required for the decommissioning phase, with and 
without the lagoon walls in place, and for at least two future climate change 
scenarios. This may require several runs using alternative scenario future 
bathymetries. If no 3D modelling is employed, a detailed justification of the 
reasons, and the potential confidence which can be placed in the interpretation in 
the 2D modelling results, should be provided. The 95th percentile model output 
scenario for the UKCP09 medium emissions scenario does not represent a “worst 
case” scenario; a consideration of the H+ sea level rise scenario would provide a 
better representation of unlikely but credible ‘worst case’ future conditions. 

The assessment of effects from 
decommissioning has been based on the 
outputs of the operational phase (since 
removal of the lagoon is not being 
considered as a decommissioning 
option). Climate change effects have 
been included in the assessment of 
effects in Chapter 6 (Section 6.5.2), using 
the medium emissions scenario, 95th% 
prediction (as recommended by EA). 
 

28.  

2.8 Other morphological modelling tools should be employed to assess medium to 
long-term changes in the coastal and subtidal morphology. Wherever possible, the 
potential long-term changes should be assessed quantitatively rather than 
qualitatively. 

Chapter 6 has been updated to include 
further consideration of medium and 
long term effects on morphology. 

29.  

Key information about the assessment and predicted impacts within Chapter 6 is 
missing. This outstanding information prevents a detailed review of the impact 
assessment presented in the draft ES. A number of examples are provided below: 

Noted. The assessment of effects within 
Chapter 6 has been updated. 

30.  

3. 3.1 Within the CCW’s EIA Scoping consultation response, PEIR consultation 
response and meetings with TLSB on 16th of January 2013 and 18th of November 
2012, a copy of the ABPmer 2012 report detailing the initial high level modelling 
undertaken to identify study boundaries was requested. This report has not been 
provided to date and an explanation of the nature of this modelling is not provided 
in the draft ES chapter. This information is required given the importance of 
defining appropriate study boundaries in the EIA. 

Copy of the high-level feasibility study 
report has since been provided. 

31.  

3.2 Chemical and particle size results of the sediment surveys undertaken to inform 
the impact assessments in the draft ES are not discussed within Chapter 6. 
Discrepancies also exist between the number of sediment samples collected 

The contaminant data are summarised in 
Chapter 6 (Section 6.4.4, and in Figures 
6.16 and also 4.7b), the PSA data are 

32.  
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discussed within chapter 6 and that provided in other technical reports such as the 
Benthic Survey Report and Draft Factual Ground Investigation Report. It is of 
paramount importance that these discrepancies are resolved given the need to 
accurately record the contamination status of the sea bed sediments within the 
construction area. 

summarised in Chapter 6 (Section 6.4.3 
and in Figures 6.8 and 6.9) and both 
datasets are provided in Appendix 6.3. 
Where relevant the text referred has 
been clarified with due regard to the 
benthic survey report and the draft 
factual GI report. 

3.3 No information is provided concerning the validation of the sand transport 
module used within the assessment. Results of the sand transport module should 
be presented as figures within chapter 6 and discussion of these results is too 
limited.  
 
The previous validation report: ‘Appendix 6.1: Swansea Bay Tidal Lagoon Coastal 
Processes: Model Setup, Calibration and Validation’ associated with PEIR stated 
that the application of these modelling tools would be provided in association with 
the draft ES, however as stated above this additional information has not been 
made available. 

The discussion of predicted effects on 
sand transport has been expanded in 
Section 6.5.2, including further 
consideration of medium to long-term 
effects on associated morphology. 
A new section (6.3.5) has been added 
into Chapter 6 to include discussion of 
accuracy, assumptions and uncertainty in 
the approaches used within the 
assessment. 

33.  

3.4 No information is provided concerning the validation of the Mike 21 Particle 
Tracking Module which is applied to determine the movement of sediment plumes 
during the construction phase. Further to this, no information is provided about 
the assumed particle size distribution of the disturbed sediment or waves impacts 
to particle settling velocities. 

A new section (6.3.5) has been added 
into Chapter 6 to include discussion of 
accuracy, assumptions and uncertainty in 
the approaches used within the 
assessment. 
Further information has also been added 
to Section 6.3.2 to include the assumed 
particle size distribution of the release 
material. 

34.  

4. Consideration of potential climate change impacts  
Limited consideration and assessment of potential climate change impacts has 
been undertaken. The present assessment is therefore inadequate at this stage for 
determining potential impacts of climate change over the 120 year period of the 
development to coastal processes, morphology and sensitive receptors. This 
conclusion is based on the observations below: 

See responses to specific comments, 
below. 

35.  

4.1 Only one climate change UKCP09 scenario has been considered - the medium Consideration of surge and sea-level rise 36.  
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emissions scenario 50th and 95% model output estimate. Within our PEIR response 
(see KPAL Report No: 160713, paragraph 3.35) it was recommended that a more 
precautionary approach to assess potential impacts should be adopted with 
consideration of a more extreme scenario based on UKCP09 high emissions 
scenario 50th and 95th percentile model output values. 

effects on the hydrodynamics has been 
included in Chapter 6 (Section 6.5.2 > 
operation). 

4.2 Potential impacts of sea level rise effects are identified but have not been 
modelled and compared with baseline conditions to determine potential impacts 
with or without the lagoon in place. Neither have potential changes of climate 
change to coastal erosion been considered. 

Consideration of both surge and sea-level 
rise effects on the hydrodynamic and 
wave climate has been included in 
Chapter 6 (Section 6.5.2 > Changes to the 
coastal hydrodynamics). 
Long-term changes in the natural 
environment (including as a result of 
climate change) has been considered in 
the assessment of potential effects on 
long-term morphology (Section 6.52 > 
Changes to morphology) 

37.  

4.3 Whilst potential changes to precipitation and peak river flow are identified, 
resultant impacts to salinity are qualitatively assessed. No modelling has been 
undertaken to determine the effects of increased river discharge on salinity with or 
without the lagoon in place. 

The potential effects on salinity of 
increased freshwater flows with and 
without the lagoon in place have been 
considered in Chapter 7 (Water Quality). 

38.  

5. Significance of predicted impacts  
At this stage it is not possible to provide comment or agreement on the judgement 
of significance applied to predicted impacts within the draft ES chapter 6.0. The 
reasons for this are outlined above and in KPAL Report No: 160719, and relate to 
several outstanding concerns raised by ourselves within previous consultation 
responses that have not been addressed within the draft ES. More general points 
however can be made in relation to the approach to determine the significance of 
predicted impacts at this stage. 

Noted. It is believed outstanding 
comments raised have now been 
addressed. 

39.  

5.1 Careful consideration should be given to the application of significance 
terminology used to describe the predicted impacts identified. For example, 
‘Minor/Neutral Adverse’ is applied to describe the significance of several predicted 
impacts within the assessment, however this term appears to be contradictory and 
the significance of the impact needs to be more clearly communicated in a final ES. 

Noted. The term ‘minor / neutral 
adverse’ has been amended to ‘minor 
adverse / neutral’. 

40.  
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5.2 Predicted impacts to areas outside of designated areas are sometimes 
interpreted as of low importance and this influences calculation of the overall 
significance of the impact (please see paragraph 6.5.1.49 of the draft ES as an 
example). However this conclusion should be treated with caution in areas 
adjacent to designated sites. It should also be noted that if impacts to 
undesignated areas are considered to be of low importance and not significant in 
relation to coastal processes parameters and receptors, the significance of the 
impact may change in relation to the assessment in other topic areas and therefore 
careful cross-referencing is required between the final ES chapters. 

Noted. The assessment of significance 
has been undertaken with regard to the 
framework set out in Section 6.3.3 (taking 
account of factors including exposure, 
sensitivity and significance). The 
assessment of significance for other 
chapters follows a similar approach, but 
taking account of the characteristics of 
the topic-specific receptors. Every effort 
has been made to include sufficient 
cross-referencing between linked topics 
within the ES. 

41.  

5.3 Predicted intertidal and subtidal habitat loss discussed within draft ES chapter 
6.0 as a result of the project are often reported in the context of % loss within 
Swansea Bay (please see paragraph 6.5.1.36 of the draft ES as an example). Whilst 
this method reports the losses in the context of a regional scale, these impacts and 
their significance should also be considered on a local scale. 

The consideration of habitat losses is 
provided in further detail within Chapter 
8 (Intertidal and Subtidal Ecology) 

42.  

6. Previous consultation responses  
6.1. Our PEIR consultation response  - We also raised a number of comments 
within the consultation response to the PEIR (dated 5th August 2013). Following 
review of the draft ES we consider that a number of points listed below (6.1-6.3) 
remain outstanding. Rather than provide the full text of the points that are 
outstanding, the paragraph references in relation to PEIR response- Annex 1- NRW 
Advisory Detailed Comments (Section 6.4) are provided. 
 

(a) It is presently unclear whether the available data listed in points 6.4 b) and 
c) have been requested in inform the ES, we recommend clarification is 
provided in the final ES.  

 

(b) The following numbered points also remain outstanding and should be 
addressed in the draft ES assessment: 6.4 e); 6.4 f); 6.4 j).  

 

(c) The majority of key points, comments and recommendations provided 

The ES Chapter 6 has been updated to 
provide additional information and 
assessment where requested throughout 
the consultation stages. Additional 
technical appendices have also been 
included to provide further information 
on sediment and contamination results, 
model run scenarios and setup 
parameters and further information and 
sensitivity testing on the model 
bathymetry. 

43.  
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within KPAL Report No: 106713 which formed a part of our advice in 
relation to the PEIR consultation response (provided in Annex III of our 
PEIR consultation response) have not been addressed in the draft ES.  
 

Rather than list all of the outstanding issues associated with this report, we 
strongly recommend that you review KPAL Report No: 106713 to ensure that all of 
the comments previously raised have been addressed in the final ES. 

6.2 CCW’s EIA scoping consultation response  
CCW also raised a number of comments in response to the EIA Scoping 
consultation in relation to Coastal Processes, Sediment Transport and 
Contamination (dated 13th November 2012). We consider certain points raised in 
relation to the EIA Scoping response remain outstanding. A summary of 
outstanding points were determined previously in relation to the PEIR consultation 
response, therefore the points referenced below relate to the PEIR consultation 
response, Annex 1- NRW Advisory Detailed Comments (Section 6.5). These points 
remain relevant for consideration in relation to the draft and final ES. For a full 
description of the comments raised please see the EIA Scoping consultation 
response itself (dated 13th November 2012). Outstanding points are as follows: 6.5 
b); 6.5 c); 6.5 d); 6.5 e). 

The ES Chapter 6 has been updated to 
provide additional information and 
assessment where requested throughout 
the consultation stages. Additional 
technical appendices have also been 
included to provide further information 
on sediment and contamination results, 
model run scenarios and setup 
parameters and further information and 
sensitivity testing on the model 
bathymetry. 

44.  

6.3 Bathymetry Data Preparation consultation response  
Prior to the PEIR consultation we reviewed and commented on: Swansea Bay Tidal 
Lagoon: Bathymetry Data Preparation (BDP) Report R.2111TN, response dated 
14th May 2013. Within our response we highlighted a number of significant 
reservations concerning the composite bathymetric dataset which has been 
developed specifically for input to the ABPmer detailed numerical model. One of 
the comments and recommendations was that a further validation exercise be 
undertaken to demonstrate that the bathymetric data used are representative of 
the current seabed/ foreshore elevation. Whilst an attempt has been made to 
address this concern in the form of a further validation exercise reported within 
the Bathymetry Validation Review (BVR) (see comment 6.4 below), all of the other 
points raised remain outstanding. These points remain relevant for consideration 
in relation to the draft and final ES. 

Outstanding comments on the model 
bathymetry have been addressed in 
Appendix 6.2 – Model Bathymetry 
Report, which also includes the results of 
the agreed sensitivity tests. 

45.  
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6.4 Bathymetry Validation Review consultation response  
In response to a recommendation provided by us in relation to the BDP report, we 
were consulted on the Swansea Bay Tidal Lagoon Bathymetry Validation Review 
(BVR) prepared by ABPmer. We reviewed and issued a response to the Swansea 
Bay Tidal Lagoon BVR, dated 26 September 2013. In response to the BVR report, 
we provided a number of additional comments and recommendations for further 
consideration and assessment of the validity of the composite bathymetry for input 
to the modelling assessments within the EIA. We also noted that a number of the 
comments raised within our response to the BDP report also remained outstanding 
(see point 6.3 above). 

Outstanding comments on the model 
bathymetry have been addressed in 
Appendix 6.2 – Model Bathymetry 
Report, which also includes the results of 
the agreed sensitivity tests. 

46.  

Following our consultation response on the BVR report, a meeting involving 
ABPmer, TLSB, Cefas and KPAL and ourselves, was held in Southampton on the 18 
of November 2013 to discuss some of these issues and other comments raised in 
relation to coastal processes, sediment transport and contamination. A number of 
requests were made for further information including additional bathymetric 
profile comparisons and hydrodynamic/wave sensitivity tests to quantify the 
variation in results which may arise as a result of nearshore and intertidal 
morphological variation. This exercise was proposed in order to address one of the 
concerns raised in our BVR consultation response (as discussed above). It is 
understood that this additional analysis was to be reported in a Technical Appendix 
to the final ES, but this has not been included. Until further clarification and 
additional information is provided all of our points raised in relation to the BDP and 
BVR (including KPAL Report No: 160715) responses remain outstanding. 

Outstanding comments on the model 
bathymetry have been addressed in 
Appendix 6.2 – Model Bathymetry 
Report, which also includes the results of 
the agreed sensitivity tests. 

47.  

It is strongly recommended that all of the outstanding issues raised by us in 
relation to the consultation responses described above are addressed in relation to 
the final ES. 

Noted. It is believed that the outstanding 
issues have been addressed within the 
relevant sections of the ES. 

48.  

Paragraph 6.1.0.1 states that this chapter “discusses the potential effects of the 
proposed Swansea Bay Tidal lagoon (the ‘Project) on the physical marine 
environment, incorporating hydrodynamic processes (water levels, currents and 
waves) and the effect of these processes on the sediment regime. Within the 
sediment regime, consideration is also given to potential concerns related to 
sediment contamination.”  

This makes no mention in the Introduction of the effects of changes in 

The text in Para 6.1.0.1 has been updated 
to include reference to changes in 
morphology, whilst cross-reference has 
also been included for other assessment 
topics that have been informed by the 
coastal processes study. 

49.  
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hydrodynamic processes and sediment regime on coastal and sub-tidal 
morphology, or of potential effects of the development on the non-marine 
environment (i.e. supra-tidal features / habitats such as sand dunes). It is 
recommended that these are included in the final version of the chapter, and 
appropriate cross-reference made to Terrestrial Ecology (Chapter 12) which 
makes reference to sand dunes, saltmarshes and other features, and to Intertidal 
and Subtidal Ecology (Chapter 8), which refers to tidal flats, channels, banks and 
other marine features,. 

   1. Chapter 6 Coastal Processes  
Para. 6.3.2.9/10/11/12 & Table 6.1 – Wave conditions have been assessed from 2 
directions, the predominant SW and less frequent but locally significant SE. Wave 
event return periods of 0.1 to 20 year and 0.1 to 10 year have been assessed for 
the SW & SE directions respectively. Whilst the assessments provide an indication 
of wave characteristics we would advise that for the purposes of assessing flood 
consequences in line with planning policy the effect of wave action on all tidal 
flood events up to the 1000 year return period, including climate change allowance 
where relevant, must be considered. 

Flood assessment has been considered in 
Chapter 17 (Hydrology and Flood Risk). 

50.  

   Para. 6.4.2.28 – Our normal recommendation, as advised previously, is that the 
flood consequences of non-residential developments are considered over a 75 year 
lifetime of development (LOD) It is however noted that the EIA states that the 
lagoon may have a lifespan in excess of 120 years. As the lagoon would apparently 
be designed to operate for this length of time it may be prudent to consider a 
longer LOD as a precautionary approach to ensure the design is resilient against 
the effect of uncertainties in future predicted sea level rise over the stated lifetime. 

Flood assessment has been considered in 
Chapter 17 (Hydrology and Flood Risk). 

51.  

   Para. 6.4.2.29 & Table 6.11 – For assessment of a planning application predicted 
sea level rises should be based on the incremental figures contained in the 2006 
DEFRA FCDPAG3 guidance. 

Flood assessment has been considered in 
Chapter 17 (Hydrology and Flood 
Risk).This has been based on Defra ’06 
predictions. 

52.  

   Para. 6.5.2 During the construction phases and particularly in the subsequent 
operational period a number of impacts that may affect flood risk within Swansea 
Bay have been identified. The most significant of the impacts is likely to be the 
predicted increase in wave frequency and height at the western side of the bay 
between Mumbles and Blackpill. It is of particular concern that the main increases 

The results of the wave modelling have 
been updated in response to changes in 
the project design (shallower lagoon 
walls resulting in lower reflection), and a 
consideration of potential flood risk 

53.  
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in wave height are associated with the more common SW direction events as 
currently the western side of the bay is largely protected from these waves. The 
lagoon structure will significantly increase the effect of SW direction waves on the 
western side of the bay due to reflection off the sea walls. Table 6.13 shows 
increases in wave heights of up to 0.42m in the SW events assessed whilst Table 
6.15 shows lesser, but still significant, increases of up to 0.12m in the SE events. 
Existing low lying development on the western side of the bay is already vulnerable 
to high tide and wave action and the lower reach of the Clyne River is also sensitive 
to combined tidal/fluvial events. The predicted greater wave frequency and height 
leading to increased flood risk is of significant concern and contrary to the 
requirement of planning policy that new development must result in no increase in 
flooding elsewhere. 

effects has been included in Chapter 6 
(Section 6.5.2 – Operation > Waves) and 
Chapter 17. 

   Reference is also made to changes in tidal flow direction and velocity within the 
wider bay area but particularly adjacent to the lagoon structure which is bordered 
by the Tawe and Neath river estuaries. Whilst sea levels are not significantly 
affected it is possible that increased erosion of coastal structures, deposition of 
sediment or changes to the dynamics of tidal ingress into the river channels may 
affect existing flood risk or maintenance requirements. 

The potential effect of the lagoon on 
maintenance requirements is considered 
in Chapter 6 (Section 6.5.2 > Maintenance 
Dredging), and consideration of changes 
to flood risk have been considered in 
Chapter 17 (Hydrology and Flood Risk). 

54.  

 NRW Annex 2  
 
 
 
 
 

It is stated in paragraph 6.1.0.2 that “the EIA considers all relevant phases of the 
project from construction, to operation and decommissioning. For each of these 
phases the impact is assessed relative to a baseline defined as the environmental 
conditions which are likely to exist without the Project. Necessarily the Project 
lifecycle is likely to extend for several decades, confirmed by the lease from the 
Crown Estate and project design which presently assumes an overall life 
expectancy of around 120 years. Such long-term timescales will recognise 
associated climate change effects.”  
3.5 The above statement recognises the importance of considering the effects of 
the Project over the long term (120 years) but subsequent sections of the chapter 
contains little or no analysis or discussion of the potential cumulative impacts of 
the Project on processes and morphology on medium to longer timescales. The 
majority of the Chapter is concerned with short-term impacts associated with 
construction, and to a lesser extent with effects during the operational phase; 
there is very little consideration of impacts during and after decommissioning 

Noted. The Final ES chapter has been 
updated to include a wider consideration 
of long-term effects. 

55.  
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(which is discussed simply in terms of cessation of maintenance dredging and 
removal of the turbines and 9 sluice gates, leaving the walls in place. The 
assessment of impacts has relied entirely on results from short term hydrodynamic 
and sediment transport modelling (time scales ranging up to a single spring-neap 
tidal cycle), and on expert judgement. Results of short-term sediment deposition 
rates have in some instances been up-scaled to a maximum of one year. 

Paragraph 6.1.03 acknowledges that “Longer term effects may also demonstrate 
changes in the distribution of local sediments and patterns of erosion and 
deposition which results to some areas of the seabed”. However, no evident 
attempt has been made to assess such changes using tools such as morphological 
modelling, or expert geomorphological assessment (EGA) of the likely cumulative 
effects. It is recommended that this is addressed in the final version of the 
chapter 

Chapter 6 has been updated to include 
further consideration of medium and 
long term effects on morphology. 

56.  

It is stated in paragraph 6.1.04 that the study area for the assessment has been 
established from initial high-level modelling of lagoon options (ABPmer, 2012). 
Despite several requests by NRW during the past 12 months, this report has not 
been made available by TLSB and its scope and methodology remain unclear. Given 
the importance of defining appropriate boundaries for the EIA, it is 
recommended that a fuller explanation is provided in the final ES of the nature of 
this ‘high level’ modelling, and the basis for the conclusions drawn from it. 

Copy of the high-level feasibility study 
report has since been provided 
previously. 

57.  

Section 6.2: Legislation, planning policy and guidance  
This section provides a summary of past and current guidance which has been used 
to help define the scope of the EIA and the development of methods to be used in 
the assessment. None of the cited extracts from the guidance refer explicitly to 
potential long-term effects on coastal and sub-tidal morphology or sediment type 
and distribution, which in turn may have a major influence on ecology and other 
receptors. Although this may be a shortcoming of the guidance, the importance 
of carrying out such assessments should be made clear. 

Para 6.2.0.5 has been added to include 
references to this. 

58.  

Section 6.3: Methodology  
3.9 Section 6.3 sets out the methodology used in the EIA to assess the overall 
significance of the potential impacts on each of the identified receptors which may 
be influenced by coastal processes, sediment transport and contamination. The 
process has involved three main stages: (1) literature review and data gathering to 

- 59.  

Para 6.3.1.1 has been updated to include 
additional detail on the datasets, and 
their use within the EIA studies. 

60.  
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develop a Baseline Understanding, (2) numerical modelling of short-term processes 
for the Baseline situation and a number of stages in the construction and operation 
of the Lagoon, and (3) expert judgement to assess the significance of potential 
impacts, incorporating the outcomes of (1) and (2). 
 
Paragraph 6.3.1.1 identifies five specific sources of information which have aided 
development of the evidence base: 
i TLSB geophysical and geotechnical surveys in 2012 and 2013 
ii TLSB metocean survey in 2012 
iii Severn Tidal Power SEA (main reports published 2010 
iv. Bristol Channel Marine Aggregates Resources and Constraints Study (main 
report published in 2000) 
v. Lavernock Point to St Ann’s Head Shoreline Management Plan (main report 
published in 2010) 
 The above studies / reports all provide relevant sources of information, but it is 
recommended that their limitations, outlined below, should be recognized in the 
final ES chapter: 

 The TLSB geophysical and geotechnical surveys (Titan, 2012a; 
Environmental Scientifics Group Ltd., 2013) were essentially limited to the 
part of northern Swansea Bay within, and adjacent to, the footprint of the 
proposed tidal lagoon; Bay-wide bathymetric, geophysical, sediment and 
geotechnical surveys have not been carried out for this study 
 

 The TLSB metocean survey (Titan, 2012b) obtained data only for two 
locations close to the location of the proposed lagoon, and for only a short 
period of time (February to May 2012); this period did not capture any 
strong wind and wave conditions from the southwest and included an 
unusually long period of north-easterly winds (KPAL, 2013a) 

 

 The Severn Tidal Power SEA, prepared on behalf of the Department of 
Energy and Climate Change (DECC) by Parsons Brinkerhoff Ltd. (2010a,b), 
did not obtain detailed field data, or carry out detailed geomorphological/ 
sedimentological assessments within Swansea Bay 
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 The Bristol Channel Marine Aggregates Study (Posford Duvivier and ABP 
Research & Consultancy, 2000) was also a broad regional-scale study 
which contained relatively limited geomorphological and sedimentological 
information specific to Swansea Bay. 

 

 The Lavernock Point to St Ann’s Head Shoreline Management Plan Review 
(Halcrow, 2010) also contained only a high-level desk study review of 
coastalprocesses and shoreline characteristics, together with a preliminary 
analysis of beach profile surveys over the period 1998-2008 (Pye & Blott, 
2009). 

Paragraph 6.3.2.1 states that “To support this EIA a number of modelling studies 
have been completed to assess the hydrodynamic, wave sedimentation and plume 
impacts from the development and to inform the assessment of the potential for 
significant environmental impact.” However, all of the modelling is short-term 
hydrodynamic / sediment transport modelling undertaken using the Danish 
Hydraulic Institute (DHI) Mike 21 modelling suite. This modelling system is widely 
used and highly respected, but it provides only two-dimensional (depth averaged) 
results for current speeds and suspended sediment concentrations, and outputs 
can only be realistically generated using a fixed bathymetry and for relatively short 
time periods (up to c. 30 days). 
 
While 2D hydrodynamic modelling provides useful results for the purpose of 
broad-scale assessment, it lacks the detail which may be required where there is 
significant depth-related variation in salinity, temperature or suspended sediment 
concentration; in such circumstances 3D modelling provides a more sensitive 
investigative tool. A vertical difference of 5PSU (Practical Salinity Units) is often 
considered to be justification for the use of 3D hydrodynamic modelling (e.g. 
George et al., 2012). Near-surface water salinities in Northern Swansea Bay can be 
significantly diluted by freshwater input from the rivers Tawe, Nedd and Afan, 
especially during winter and high flood discharges. The residual circulation and fine 
sediment transport in northern Swansea Bay can also be influenced significantly by 
meteorological conditions (Heathershaw & Hammond, 1979; 1980).  

- 61.  

A section on uncertainty has been 
included in Chapter 6 (Section 6.3.5), 
which includes consideration and 
justification of the use of 2D over 3D 
modelling. In addition, further discussion 
of the lack of evidence to support 
stratification effects has been included in 
Section 6.4 > Temperature and Salinity. 

62.  
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The final version of ES Chapter 6 should therefore provide clearer justification for 
the reliance on 2D modelling for the purposes of the EIA, and the potential 
implications of presenting data only for depth-averaged flow velocity and 
suspended sediment concentrations. 

Paragraph 6.3.2.3 summarises the sources of data used to compile a composite 
bathymetric grid of Swansea Bay and adjoining areas (described in ABPmer, 2012a) 
which has been used in the coastal processes modelling and also in the water 
quality modelling (Intertek, 2013; Chapter 7 and Appendix 7.1 of the DES). Concern 
has been raised previously by NRW about the use of relatively ‘old’ data to compile 
the composite bathymetry of Swansea Bay, particularly intertidal zone data derived 
from the 1991 Coastal Response Study. The Bathymetry Validation Review 
(ABPmer, 2013c) has not fully addressed or satisfied these concerns. At the 
meeting in Southampton on 18 November 2013 it was agreed that ABPmer would 
undertake further bathymetric profile comparisons and hydrodynamic / wave 
sensitivity tests to quantify the variation in results which may arise as a result of 
nearshore and intertidal morphological variation. 
 It is recommended that the results of this exercise, when completed, are 
included as a Technical Appendix to the Final ES Chapter 6. The limitations of the 
modelling undertaken, in terms of capacity to resolve the effects of, and impacts 
on, medium to small-scale morphological features such as intertidal bars, 
megadunes and scour holes, should be made clear. This appendix 12 should also 
address the other outstanding questions relating to bathymetry and 
hydrodynamic modelling which have been raised by NRW but which are not 
addressed in the DES Chapter. 

Outstanding comments on the model 
bathymetry have been addressed in 
Appendix 6.2 – Model Bathymetry 
Report, which also includes the results of 
the agreed sensitivity tests. 

63.  

Hydrodynamic modelling of the baseline conditions and potential impacts of the 
proposed development has been undertaken for a representative spring-neap tidal 
cycle. This is adequate for the purpose. However, no hydrodynamic modelling has 
been undertaken for extreme water level conditions (e.g. a storm surge of 1 or 2 m 
on a high spring tide). It would be useful and informative to include modelling of 
such an ‘extreme’ (worst) case in the final ES chapter 

Consideration of surge and sea-level rise 
effects on the hydrodynamics has been 
included in Chapter 6 (Section 6.5.2 > 
operation). 

64.  

The Mike 21 Spectral Wave module has been used to determine the extent and 
magnitude of changes in significant wave heights and wave period as a result of the 
Project (paragraph 6.3.29). The range of wave conditions considered (for south-

Consideration of surge and sea-level rise 
effects on the wave climate has been 
included in Chapter 6 (Section 6.5.2 > 

65.  
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westerly and south-easterly approach directions and for waves with return 
periods ranging from 10 in one year to 1 in 10 and 1 in 20 years, as summarised in 
Table 6.1. This choice of conditions is adequate for this purpose but it would be 
additionally informative to include the 1 in 20 year south-westerly wave 
conditions combined with an extreme still water level (e.g. high spring tide with 
1.0 or 1.5 m surge). No information is provided in the DES Chapter 6 about 
extreme wave and combined extreme still water level plus wave conditions, but 
Chapter 17 (Hydrology and Flood Risk) makes reference to a technical report 
(ABPmer, 2013d) which includes the results of a Joint Probability Analysis (JPA) of 
extreme water levels. This report should be cross-referenced in ES Chapter 6. The 
present DES Chapter 6 also makes no reference to changes in wave refraction as a 
result of the Lagoon construction and possible implications for littoral drift rates. 
These issues should be commented on in the final ES chapter. 

operation). 

In Section 2 of the Model Set-up, Calibration and Validation report (ABPmer, 
2013b) it was stated that additional modelling tools would be used later in the EIA 
to assess the behaviour of sediment plumes and other potential effects on 
sediment transport, and that “the application of these further modelling tools will 
be reported within the ES (along with a description of any calibration exercises 
undertaken”. While the DES chapter reports information obtained from 
application of the Mike 21 mud transport, sand transport and plume modules, 
only limited information is provided about calibration and validation of these 
modules. The revised ES chapter should provide clearer information about what 
validation has been undertaken, and the implications for confidence in the 
results obtained. 

Relevant sections of Chapter 6 have been 
updated to include further information 
on assessment parameters (including 
model setup information). Further 
information on model setup parameters 
is also included in Appendix 6.4. 
A new section has also been added to 
Chapter 6 (Section 6.3.5) to consider the 
potential uncertainty in the various 
approaches used. 

66.  

The Mike 21 transport modules for mud (cohesive sediment) and sand (non-
cohesive sediment) have been used to assess the potential impact of the proposed 
development on the near-field and far-field sediment regime. Paragraph 6.3.2.13 
states that the model has been validated against suspended sediment 
concentration (SSC) data obtained during the metocean campaign (February - May 
2012), while sedimentation rates have “been factored to validate against the 
annualised maintenance dredging data from the various approach channels in the 
local area”. The meaning of this statement, and the procedures used, are unclear, 
and clarification should be provided in the final ES chapter. It should also be 

The text in Para 6.3.2.13 has been 
updated to include reference to the SSC 
validation locations and to further discuss 
the use of the dredging data in the 
assessment. 
 

67.  
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made clear that no validation has been undertaken against measured suspended 
sediment concentrations in the intertidal areas near Black Pill SSSI, or along the 
Aberavon to Kenfig frontage. 

Section 3 of the chapter makes no mention of validation of the sand transport 
module, which might relate both to transport of fine sand in suspension and 
medium to coarse sand / gravel as bed load. No results for the sand transport 
module are presented as figures in the report, and there is only limited discussion 
in the text. These omissions should be rectified in the final ES chapter. 
Explanation should be provided as to what assumptions have been made about 
sea-bed sediment properties in the sediment transport modelling for grid point 
locations where no observational sediment size data is available 

The discussion of predicted effects on 
sand transport has been expanded in 
Section 6.5.2, including further 
consideration of medium to long-term 
effects on associated morphology. 
A new section (6.3.5) has been added 
into Chapter 6 to include discussion of 
accuracy, assumptions and uncertainty in 
the approaches used within the 
assessment. 

68.  

Paragraph 6.3.2.15 refers to the use of the Mike 21 Particle Tracking Module to 
examine the movement of plumes of sediment which could be generated during 
excavation and filling of the Geotubes. However, no information is provided about 
validation of this model, or sources of uncertainty which may influence 
interpretation of the results. No information is given regarding the assumed size 
distribution of the disturbed sediment, or about the potential effect of waves on 
the particle settling velocities. It is recommended that further information about 
these aspects should be provided in the final ES chapter. 

A section on uncertainty has been 
included in Chapter 6 (Section 6.3.5), 
which includes consideration of the 
uncertainty in the use of the particle 
tracking module in the assessment. In 
addition, Para 6.3.2.15 has been updated 
to include information on the particle size 
distribution of the released material. 
 

69.  

Paragraph 6.3.2.17 refers to modelling of the effects of disposing of up to 5 x 106 
m3 of unsuitable dredged material at the Outer Spoil Ground. The modelled case 
assumes 25 loads, each of 10 x 103 m3 of sediment, disposed of at approximately 6 
hourly intervals over a spring-neap tidal cycle”. It is unclear why only half of the 
potential dredge disposal volume has been considered, and no information is 
provided about the assumed particle size or settling velocity characteristics of the 
disposed material, or about the assumed wave conditions during disposal. It is 
recommended that this information be provided in the revision, together with 
the results of sensitivity tests for different sizes of material and different wave 
conditions. 

The text in para 6.3.2.17 has been 
updated to include justification of the 
approach, information on the assumed 
conditions during the disposal operations 
and the PSD of the released material. 

70.  

Section 6.3.3 describes the methodology for impact assessment which “involves Noted. No action required. 71.  
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the application of ABPmer’s established and standardised protocols which 
recognise the dynamic nature of marine systems and the interconnections 
between physical processes, habitats and species”. 

As noted in paragraph 6.3.3.7, the process for defining the magnitude of an impact 
is inevitably subjective and some impacts that are identified will not fall into the 
four basic criteria (negligible, small, medium, large, as defined in Table 6.2). 
Consequently, expert judgement based on overall system understanding must be 
used to ‘moderate’ the assessment and ensure consistency. Although not explicitly 
stated in this section, the same is true for the assessment of exposure of the 
receptor to change (Table 6.3), sensitivity and vulnerability of the receptor (Table 
6.4), importance of the receptor (Table 6.5), and the overall relative level of 
significance of the impact (Table 6.6). Many of the subjective assessments made in 
the DES Chapter lack adequate justification and may be open to question. 

Noted. The assessment of significance 
has been undertaken with regard to the 
framework set out in Section 6.3.3 (taking 
account of factors including exposure, 
sensitivity and significance). As stated, 
the process of determining significance 
includes the use of expert judgement, 
and it is accepted that the views of one 
practitioner may not necessarily be the 
same as those of another. However, it is 
considered that the application of an 
assessment framework provides the 
reader with an explanation of how the 
significance assessment has been 
reached, in what is ultimately (as stated) 
a subjective process.  

72.  

Paragraphs 6.3.3.18 states that “For the purposes of this assessment, effects are 
only considered to be significant, in the sense of being likely to require some form 
of impact reduction or mitigation, of they are of major or moderate significance”. 

Noted. No action required. 73.  

Section 6.4: Baseline conditions  
3.26 The discussion of baseline conditions in Section 6.4 provides a descriptive 
overview based on selected previous studies. Short sub-sections deal, respectively, 
with physical setting, hydrodynamic regime, tidal dynamics, extreme water levels, 
waves, fluvial inputs, temperature and salinity, climate change and its effects on 
sea level, rivers and wind/wave climate, sediment regime, sea bed sediments, 
suspended sediment concentrations, sediment sources, stores and sinks, sediment 
transport and pathways, morphology, and contamination of sediments. The 
system of sub-headings used in this section is not entirely consistent and revision 
is recommended in the final ES chapter to improve clarity. The section on 
morphology is overly short and does not do justice to the topic, especially in 

The section of Chapter 6 describing 
baseline conditions (Section 6.4) has been 
updated to help improve clarity and the 
discussion of baseline morphology has 
been expanded upon. 

74.  
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relation to intertidal and supratidal morphological features which are amongst 
the most sensitive. It is recommended that this section is expanded in the final 
version of the chapter. 

Although some reference is made to the designated sites under the physical 
heading (paragraph 6.4.1.2), the Baseline discussion does not provide a detailed 
description of the key geomorphological, sedimentological or other environmental 
characteristics of the key receptors within and surrounding Swansea Bay, such 
those within the Kenfig SAC, Crymlyn Burrows SSSI, Blackpill SSSI and the non-
designated areas of sand dunes and saltmarsh at Baglan, Aberavon, Sketty and 
elsewhere. It is recommended that a much better physical description of both the 
designated and non-designated sites is provided. 

The baseline section of Chapter 6 (Section 
6.4) has been updated to provide a more 
detailed description of the sites of 
interest. 

75.  

No detailed description is provided in the Draft Chapter of other features which 
were identified in the PEIR as key receptors, including sandbanks within the Bay, 
the adjoining coastlines of Gower, and the approach channels to the Rivers Tawe, 
River Neath and Port Talbot Harbour. The revised ES chapter should include more 
information about key morphological receptors and the potential impacts on 
them. 

The text in the ES Chapter 6 has been 
updated to include a more detailed 
description of the identified features 
within the study area and the potential 
effects on them. 

76.  

No comprehensive sea bed sediment survey has been carried out for the EIA. In 
paragraph 6.4.4.3 it is stated that a “comprehensive sediment contamination 
analysis of surface samples from the benthic survey and both surface and sub-
surface samples from the geophysical / geotechnical investigations were 
undertaken specifically for the Swansea Tidal lagoon development. In total, 20 
stations were samples from within the proposed Lagoon footprint, with a further 
10 stations (surface samples only) across other areas of Swansea Bay; the locations 
are provided in Figure 6.16. From within the proposed Lagoon footprint, five 
surface samples were analysed from the benthic survey, whilst numerous samples 
were extracted at nine vibrocore stations (with samples taken at approximately 1m 
intervals with depth, to a depth no greater than 5.5m), and from six borehole 
stations (with varying sample depths, to a maximum of 14.5m). No chemical or 
particle size results for any of these reported analyses are reported in the Coastal 
Processes chapter, and the statements above are at variance with information 
given in the Benthic Survey Report and the Draft Factual Ground Investigation 
Report. This confusion needs be addressed as a matter of urgency, given the 

Sediment and contaminant information 
has been collected by the project over a 
number of surveys – including the 
geophysical survey (Titan, 2012a), the 
geotechnical survey (ESG, 2013) and the 
benthic survey (Titan, 2013). The 
contaminant data are summarised in 
Chapter 6 (Section 6.4.4, and in Figures 
6.16 and also 4.7b), the PSA data are 
summarised in Chapter 6 (Section 6.4.3 
and in Figures 6.8 and 6.9) and both 
datasets are provided in Appendix 6.3. 
Where relevant the text referred has 
been clarified with due regard to the 
benthic survey report and the draft 
factual GI report. 

77.  
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importance of accurately documenting the contamination status of the sea bed 
sediments in the proposed construction area. 

Paragraph 6.4.4.4 states that “Results from this analysis indicate that surficial 
sediment contaminant levels within the proposed Lagoon footprint, that are likely 
to be dredged, are similar to those seen across the wider Swansea Bay, with 
slightly elevated levels (i.e. above Cefas Action Level 1) of some heavy metals (e.g. 
Chromium, Copper, Nickel and Zinc). Both surficial and at-depth concentrations of 
organic contaminants (i.e. TBT and DBT) are predominantly below Cefas action 
levels, with some localised increases in DBT along the eastern side of the Lagoon, 
albeit only slightly above Action Level 1. Polyaromatic Hydrocarbons (PAHs) are 
also generally below Cefas action levels, although some individual hydrocarbons 
were found to exceed Action Level 1 in near-surface samples (i.e. less than 1.5 m 
depth), and mostly within the southern extents of the Lagoon (to the rear of the 
turbine array). With respect to Polychlorinated Biphenyls (PCBs), concentrations 
across the proposed Lagoon footprint have been conservatively analysed as being 
higher than Action Level 1, due to uncertainty resulting from the limits of detection 
associated with the analysis.” Paragraph 6.4.4.5goes on to say “In summary, no 16 
analysed sample exceeds Cefas Action Level 2 for any specific contaminant. 
Furthermore, there is clear evidence of lessening contamination levels with depth, 
suggesting that the deeper sediment found across the bay have not been subjected 
to historic anthropogenic activities. As a result, the sediments that will be dredged 
and then subsequently used / disposed in the construction of the Lagoon are not 
considered to be contaminated with respect to using / disposing the sediments 
within the same environment.” 
The above statements are not supported by any data contained within the Draft 
Coastal Processes chapter, or in any of the other documents which have been 
examined as part of this review. It is recommended that the relevant information 
relating to sediment contaminant levels should be drawn together in a separate 
detailed report which could be included as an appendix to Chapter 6 of the ES but 
which should also be provided separately to NRW MLT and Cefas 

The results of the contamination 
analyses, carried out following the 
benthic and geotechnical surveys have 
been provided in Appendix 6.3 

78.  

Section 6.5: Assessment of impacts  
3.32 Potential impacts are considered separately, based on the outputs of short-
term numerical modelling and the baseline understanding, for (a) the Construction 

Noted. No action required. 79.  
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Period, (b) the Operational Period, and (c) the Decommissioning Period. For each 
period, the potential impacts on four receptors are examined: (i) sea bed, (ii) 
coastal hydrodynamics (water levels, flow speeds, flow directions, waves), (iii) 
water column (suspended sediments), and (iv) sediment regime, leading to 
changes in morphology. Consideration is also given to a number of specific 
concerns identified with the Scoping exercise and in responses to the PEIR. These 
include (paragraph 6.5.0.5):  
 

(1) disturbance of contaminated sediments during construction leading to 
raised sediment loads and potential dispersal of contaminants  
 

(2) changes in wave climate and tidal circulations in the vicinity of the 
approach channels to the ports of Swansea, Port Talbot and the River 
Neath  

 
(3) potential effects of changes in wave climate on recreational use of local 

beaches  
 

(4) risk of scouring of the local sea bed around the turbines, potentially 
releasing contaminated sediments  
 

(5) potential sediment accumulation within the Lagoon, creating a 
requirement for maintenance dredging and disposal 17  
 

(6) changes in littoral drift patterns that might alter the feed of sediments to 
the sand dune systems at Crymlyn Burrows, Baglan Burrows, Aberavon and 
Margam Burrows, and to the beaches between Mumbles and Port Talbot  

 
(7) changes in patterns of erosion and deposition in the immediate vicinity of 

the Project which might affect the local and wider intertidal areas of 
Swansea Bay, including areas of muddy sand, clay and peat between 
Mumbles and Swansea (including Blackpill SSSI)  
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(8) potential changes to far-field littoral drift at Margam Sands and Kenfig SAC  
 

(9) potential changes to offshore sandbanks as a result of changes to t 
hydrodynamic regime (tides and waves). 
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The potential effects of the Construction Phase 1 to 3, including capital dredge 
disposal, are considered in some detail in Section 6.5.1 (pages 6-30 to 6.56). 
Potential effects during the Operational Phase, including maintenance dredging 
and disposal, are considered in Section 6.5.2 (pages 6.56 to 6.73), while potential 
effects during the Decommissioning Phase after 120 years are treated very briefly 
in Section 6.5.3 (page 6-73). 
Summaries of the impact significance for the Construction Phase and the 
Operational Phase, and for each identified Receptor and Activity, are provided in 
Tables 6.20 and 6.21. 
None of the impacts are assessed to be greater than Moderate / Minor Adverse 
(the sandy upper beaches in the Black Pill SSSI area which will be deprived of sand 
supply from the east under storm conditions). In Construction Phases I, II, and III, 
Minor/ Neutral Adverse impacts are assessed for the water column (suspended 
sediments), hydrodynamics and sediment (morphological) regime in the area of 
Crymlyn Burrows. Minor / neutral adverse impacts on hydrodynamics and 
sediment (morphological regime) are also assessed for the Blackpill SSSI area.  
During the Operational Phase, Minor / Neutral Adverse impacts on hydrodynamics 
(flow speeds and direction) are assessed at both Crymlyn Burrows SSSI and 
Blackpill SSSI, and Minor Adverse impact significance within the Lagoon itself. 
Impact significance for waves is judged to be Minor Adverse in areas where wave 
reflection from the lagoon walls increases wave heights (mainly close to Mumbles). 
It is suggested that areas where wave heights decrease significantly due to shelter 
provide d by the lagoon walls (e.g. the Crymlyn frontage) could be considered 
either as Minor Adverse or as beneficial. A Moderate / Minor Adverse impact 
significance for sediment (moprhological) regime is assessed for the sandy beaches 
in Blackpill SSSI (due to reduction in sand supply) and the Swansea Channel (due to 
increased sedimentation and dredging requirement). A Minor/Neutral Adverse 
impact significance is assessed for the Crymlyn Burrows SSSI, the entrance to the 
Neath estuary and the Port Talbot Channel.  
Elsewhere across the wider bay the impact significance on sediment 
(morphological regime) is assessed as Neutral. Possible decommissioning of the 
Lagoon after 120 years, involving removal of the turbines and cessation of 
maintenance dredging, is anticipated to result in progressive sedimentation leading 

Where relevant, Chapter 6 has been 
updated to include further information 
on assessment parameters and 
justification of the ‘worst-case’ nature of 
the approach. 

80.  
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to accretion of intertidal flats and saltmarshes, which are both deemed to be 
beneficial. The assessment suggests no impact on the designated dune features of 
Kenfig SAC at any time in the lifetime of the Project. 
It is recommended that the assumptions and value judgements on which these 
assessments are based are given scrutiny. Although the Chapter maintains that 
“worse case” conditions have been considered, such a statement is open to 
challenge. For example, Paragraph 6.3.2.16 states that the construction process 
was replicated in the model for an individual section of the Lagoon wall, at the 
western and eastern limits. However, it would be more appropriate also to 
consider the combined effects of sequential construction of a series of sections of 
wall in each construction phase. For the operational phase, the additive effects of 
the presence of the lagoon over time up to 120 years should also have been 
considered. 
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The modelling results clearly demonstrate that the presence of the Lagoon in the 
north-central part of the bay will cause a general reduction in tidal current speeds 
(Figure 6.34), tidal residuals (Figure 6.41) and wave heights (Figures 6.44 to 6.49) in 
the areas to the east and west of the lagoon (excluding the area near Mumbles 
which will be significantly impacted by wave reflection). A slight reduction in the 
elevation of MHWS and an increase in the elevation of MLWS (i.e. reduction in tidal 
range and width of the intertidal zone is also predicted in north-western Swansea 
Bay (Figures 6.42 & 6.43). The results of the mud transport modelling indicate that 
there is likely to be a significant increase in mud deposition / retention in the 
western (Blackpill SSSI) area of the order of 0.3 to 0.75 mm on two tides (Figure 
6.50). Scaled up over an entire year, this amounts to potential vertical mud 
accretion (increase in bed level) of between 219 and 547 mm. The potential effects 
over the whole 120 year lifetime of the Project are not considered by ABPmer, but 
are clearly considerable. Increased mud deposition in this area would be likely to 
encourage greater susbstrate stability, reduced mobility of the sand bars which are 
a key feature of this area at the present time, with important implications for the 
invertebrate species and bird feeding in the area. Supply of new sand into the area 
from the east and from offshore areas of the Bay is likely to diminish. The 
availability of sand available to be blown from the beach towards the Sketty - Black 
Pill dunes is therefore likely to diminish over time, resulting in an impact which is 
assessed as Minor Adverse in Chapter 12 (paragraph 12.5.4.26) of the DES. The 
form of the intertidal zone in this area is therefore likely to evolve to one with a 
narrower upper (‘high tide’) sand beach fronted by a wide intertidal flat composed 
largely of fine sandy mud. In the medium term, as the elevation of the lower 
intertidal zone rises in the tidal frame, a fringe of saltmarsh could develop on this 
tidal flat. 
The short-term modelling results also suggest it is also likely that, following 
construction of the Lagoon, there will be an increased tendency for fine sand and 
localised mud deposition between the eastern wall of the Lagoon and the western 
Neath training wall (Figure 6.50). The significant reduction in wave height in this 
area indicated by the modelling suggests that it is quite likely that the sedimentary 
character of the intertidal zone will change from the present dominantly fine / 
medium sand to muddy sand with a zone of mud adjacent to the eastern Lagoon 

The assessment of changes in medium to 
long-term morphology has been 
expanded upon, taking into consideration 
the potential effects on both mud and 
sand transport pathways (Section 6.5.2). 

81.  
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wall. One or new sand bars may develop towards the south-eastern corner of the 
lagoon, creating a shore-parallel runnel within which muddy sediments can 
accumulate, eventually leading to saltmarsh development. The existing dune 
frontage of Crymlyn Burrows is likely to become less dynamic, with a reduced 
frequency or cessation of episodes of storm-induced erosion and recovery. 
Reduced availability of fine, well-sorted sand which is capable of being blown into 
the dunes will favour a reduction in bare sand extent and progressive stabilization 
of the dune system by vegetation (although this will also be dependent on the 
degree of trampling associated with visitor pressure following the opening of the 
SBIC). Reduced frequency / intensity of aeolian sand transport would also be 
favoured by a reduction in westerly to south-westerly wind velocities in the lee of 
the eastern wall of the Lagoon and the buildings being constructed as part of the 
new Swansea Bay Innovation Campus (SBIC). The results of preliminary airflow 
modelling (URS, 2013), included as Appendix 12.9 of the DES, suggest a reduction 
in mean near-ground winds speeds of up to 25% within a 100 to 200 m zone east of 
the eastern Lagoon wall, with greater reductions leeward of the new SBIC 
buildings.  
3.38 The modelling results relating to suspended sediment concentrations (SSC) 
and maximum predicted sedimentation arising from offshore disposal of the 
construction dredgings (Figures 6.27 & 6.29) indicate that the sea bed seaward of 
Kenfig SAC will be affected by the introduction of additional mud. While the total 
quantities associated with disposal of capital dredgings during the construction 
phases I to III are likely to relatively small (estimated to be up to 0.5 x 106 m3), 
much larger quantities of mud would be deposited as a result of maintenance 
dredging of the Lagoon during the projected 120 year operational lifetime of the 
development (estimated to be 1 x 106 m3 per year, totalling c. 120 x 106 m3 over 
120 years. This should be added the maintenance dredgings from the Swansea and 
Port Talbot approach channels, and from Port Talbot Outer Harbour. The average 
maintenance dredging disposal from the former in recent years is reported by 
ABPmer to be approximately 0.2 x 106 m3 per year, and from Port Talbot 1.555 x 
106 m3 per year. The modelling results suggest that these volumes are likely to 
increase significantly if the Lagoon is built due to increased sedimentation with the 
navigation channels. The results of the ABPmer modelling suggest that most of this 
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material would be dispersed along and east-west pathway rather than moving back 
into northern Swansea Bay (e.g. Fig. 6.27). The cumulative effect of increased 
suspended mud concentrations and thickness of settling mud could, over several 
decades, cause the eastern boundary of mud accumulation to moves eastwards 
towards the Kenfig SAC. 
 Although mud accumulation close to the coast is unlikely if wave energy and 
nearshore tidal current conditions remain similar to present, the onshore 
movement of sand across the sea bed towards the coast might be inhibited by 
increased mud accumulation offshore. This could potentially have a long-term 
negative adverse impact on the designated dune features. This possibility should 
be discussed in the revised ES Coastal Processes chapter. 

The Draft ES Chapter 6 makes only brief reference to climate change and its 
potential impacts in paragraphs 6.4.2.28 to 6.4.2.33. The assessment considers 
only one scenario discussed in UKCP09 (Lowe et al., 2009), namely the medium 
emissions scenario 50th and 95% model output estimates. Table 6.11 summarises 
the potential sea level rise (relative to 2008) by 2020, 2050 and 2100 based on 
these model forecasts. Possible effects of sea level rise are identified in paragraph 
6.4.2.30 as displacement of the high water mark towards the coast, enabling wave 
energy to move further towards the coast (exposing the shoreline to greater 
periods of wave and tidal energy) and increasing flood risk. 
 None of these potential changes have been modelled and compared with the 
present Baseline Conditions, with or without the Lagoon in place. No specific 
consideration has been given to the effects of coastal erosion, with or without 
climate change and sea level rise. It is recommended that greater consideration 
be given to this issue in the revised ES Chapter 6 

Climate change effects on 
hydrodynamics, waves and morphology 
have been included in the assessment of 
effects in Chapter 6 (Section 6.5.2). 

82.  

Section 6.4 on Baseline conditions does not contain a discussion of historical 
climate or sea level change affecting the Swansea Bay area, and there is no 
discussion of recent (last 50 years) sea level trends indicated by tide gauge data 
from southwest England and Wales. Some information relevant to historical sea 
level change is provided in Appendix 2 to Chapter 20 (Marine Archaeology). It is 
recommend further information about historical sea level change, with cross-
reference to Chapter 20, should be made in the revised ES Chapter 6. 

Additional text has been added to 
Chapter 6 (Section 6.4) to include 
information on recent trends in mean 
sea-level and to cross-reference Appendix 
2 of Chapter 20 with regard to longer-
term changes. 

83.  

Estimates of percentage changes in future peak summer and winter precipitation The potential effects on salinity of 84.  
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(relative to 2009), based on data in Lowe et al. (2009), are given in Table 6.12 for 
the periods 2020-2050, 2050-20-80 and 2080-2140. Reference is also made in 
paragraph 6.4.2.31 to DEFRA guidance that beyond 2020 peak river flows will 
increase by 20% relative to the 1990 level. A qualitative assessment is made in 
paragraph 6.4.2.32 that that changes of this magnitude are unlikely to have a 
major effect on the salinity regime within Swansea Bay as a whole, but localised 
changes close to the Neath and Swansea navigation channels may occur. No 
modelling of the effects of increased river discharge or changed salinity has been 
undertaken, with or without the Lagoon in place. It is recommended that further 
consideration should be given to these aspects in the revised ES Chapter 6. 

increased freshwater flows with and 
without the lagoon in place have been 
considered in Chapter 7 (Water Quality). 

Reference is made in paragraph 6.4.2.33 to the UKCP09 assessment that, by 2100 
mean winter and summer significant wave heights within the Bristol Channel and 
Swansea Bay are projected to increase by up to approximately 0.3 m. However, 
ABPmer’s assessment is that an increase of this magnitude is relatively insignificant 
compared with the inter-annual variability in present day (baseline) wave 
conditions where locally the biggest measured wave is over 6 m. As Swansea Bay is 
dominated by longer-period swell waves generated in the Atlantic, a projected 
reduction in local wind speeds of 0 to 0.1 m/s will have little impact on the local 
wave climate. No modelling of the effects of changed hemispherical or local wind 
speeds on wave conditions and wave-induced sediment transport, or of the 
effects on waves of increased water depths due to sea level rise, has been carried 
out, with or without the Lagoon in place. It is recommended that greater 
consideration is given to these issues in the revised ES Chapter 6. Cross-reference 
should also be made to the assessment of present and potential future extreme 
water levels presented in the Hydrology and Flood Risk chapter (Chapter 17) and 
the separate Flood Consequence Assessment (URS, 2013a). 

Further assessment of climate change 
effects on hydrodynamics, waves and 
morphology has been included in Chapter 
6 (Section 6.5.2). Cross-reference to 
Chapter 17 has been included in Chapter 
6, where considered relevant. 

85.  

No hydrodynamic, wave or sediment transport modelling has been undertaken 
to assess the effects of removing part, or all, of the infrastructure, and how the 
effects might vary under different future sea level and wave scenarios. It is 
recommended that this is addressed in the revised ES Chapter 6. 

The assessment of effects from 
decommissioning has been based on the 
outputs of the operational phase (since 
removal of the lagoon is not being 
considered as a decommissioning 
option). Climate change effects have 
been included in the assessment of 

86.  
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effects in Chapter 6 (Section 6.5.2 > 
Operation), and have been further 
considered in the assessment of effects 
on morphology. 
 

A number of the figures which accompany the text of the Coastal Processes 
chapter lack adequate explanation relating to the conditions of the model runs 
being illustrated. For example, it is not clear whether the wind and wave roses 
shown in Figure 6.6 are measured or modelled; this, and the time periods to which 
each plot relates, should be stated explicitly in the caption to figures. Figure 6.9 
shows the relative percentages of “gravel, sand, silt and mud” in the sediment 
samples described in during the Benthic Survey report (Titan, 2013). The term 
“mud” is non-specific but often taken to refer to silt plus clay; greater precision is 
required. All of the figures should be checked to ensure that model conditions / 
assumptions for the specific data shown are clearly described in the figure 
captions (e.g. the particle size and wave conditions assumed in Figures 6.19 and 
6.20). 

Figures have been updated to include 
such information, where relevant. Where 
better served, a more complete 
description of the assessment parameters 
has been included within the Chapter 
text. 

87.  

Figure 2 does not extend sufficiently far south to display the composite bathymetry 
fronting Kenfig SAC. This figure should be amended accordingly and a scale bar 
added. 

Figure 2 has been updated accordingly. 88.  

The figures in the DES Chapter 6 all present information at the scale of Swansea 
Bay and surrounding area. This provides a good overview of processes and changes 
at the regional-scale but does not provide sufficiently detailed information for 
interpretation of local impacts, for example on the Crymlyn and Blackpill SSSI 
frontages. It is recommended that additional figures are provided in the ES 
chapter, or in a further appendix, to more clearly illustrate the present  
bathymetry, process conditions and potential local-scale changes in these 
sensitive areas. 

Updates have been made to a number of 
figures included in the ES chapter 6, and 
the discussion of potential effects within 
the Chapter text has also been updated 
to provide additional focus on specific 
areas of interest. 

89.  
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COMMENTS RELATING TO PREVIOUS CORRESPONDENCE  
5.1 A considerable number of questions relating to coastal processes and their 
consideration in the EIA, HRA and WFD Screening have been raised in previous 
correspondence with the Developer. Some of these questions and issues have 
been addressed in the Draft ES Chapter 6 and other chapters, but responses to 
others have not yet been provided.  
5.2 It was agreed at the meeting held in Southampton on 18th November 2013 
that a tabulated list of questions / issues and responses would be prepared by the 
Developer. It is recommended that in preparing this list careful reference is made 
to the documents listed in paragraph 1.7 to ensure that all key issues and 
questions have been addressed. Appropriate changes to the draft ES chapters 
should also be made and additional technical appendices provided. 

A tabulated list of consultation comments 
and responses has been prepared and 
included in the ES submission. 
Within the ES Chapter 6, updates have 
been made to the relevant sections and 
additional technical appendices have 
been included. 

90.  

   Results of the modelling predict measurable changes in salinity in parts of the Bay 
due to Lagoon operation. Salinity within the Lagoon is increased by the largest 
amount as the area is cut off from the low salinity waters of the Neath and Tawe 
discharges and the lagoon is filled by saline offshore waters entering through the 
turbine structure. Increases in average salinity of 20 psu (Practical Salinity Units) 
are predicted (paragraph 7.7.7.16). Overall the result suggest the Lagoon would 
cause a change in salinity of 1 to 5 psu over shallow areas of the Bay, with slightly 
greater change in the shallow waters of the bay due to displacement of the river 
discharge plumes (paragraph 7.7.7.20). Changes in temperature distribution are 
also predicted by the modelling. The potential effects of these changes on salinity 
and temperature on fine sediment transport and deposition have not been 
evaluated in the Coastal Processes chapter, and it recommended that they are 
addressed 

The text in Chapter 6 (Section 6.5.2) has 
been updated to include consideration of 
the potential for changes in temperature 
and salinity to effect transport and 
deposition of fine material. 

91.  

   Intertidal/Subtidal: Figures 5.2 and 5.3 show the spatial distribution of PSA results 
in terms pie diagrams displaying the relative percentages of gravel, sand and “silt 
and mud”. The latter term is ambiguous but may mean “silt and clay”. Figures 5.4 
to 5.7 show the % Loss on Ignition (LOI) and calculated % Total Organic Carbon in 
the samples. PSA of the sand and gravel fraction was performed by dry sieving and 
analysis of the mud fraction (where > 10% of the sample) analysed by laser 
diffraction. The results were processed using Gradistat software and plotted as 
frequency histograms at half-phi intervals. The concentrations of 13 metals were 

Noted. The term ‘silt and mud’ has been 
clarified in Figure 6.16 as being material 
less than 63µm. 
Cross-reference to Appendix E of the 
Benthic survey report (Titan, 2013) has 
also been included in Chapter 6 (Section 
6.4.2 > Temperature and Salinity). 

92.  



36 
 

determined by inductively coupled plasma spectrometry. Concentrations of Total 
petroleum Hydrocarbons (TPH) and Tributyl Tin (TBT) were also determined. 
Faunal analysis was performed by Marine Ecological Surveys Ltd (MESL). Data and 
photographs are contained in appendices to the Titan (2013) report. The Gradistat 
data summary sheets provide a textural classification and percentage gravel, sand 
and mud contents for each sediment sample analysed. The CSD profiles contained 
in Appendix E show little variation in temperature or salinity with depth; this 
provides some justification for the use of 2D modelling and could be cross-
referenced in the Coastal Processes chapter 

 CEFAS 02/01/14 22. Several issues were raised at previous consultation stages in particular by 
NRW/Prof. K. Pye regarding the quality and timeliness of the bathymetric data 
used as input to the modelling of hydrodynamics and sediment dynamics within 
Swansea Bay. Such issues and new ones arising from the preliminary assessment of 
the project impacts (including a preliminary response/clarification from ABPmer 
regarding the modelling exercise) have been presented and discussed during a 
meeting held on the 18th November 2013 (NRW document emailed to TLSB on 
14/15 November 2013). The Applicant and ABPmer committed to provide a 
response to the previous issues and issues raised at the meeting. To date such a 
response has not been provided. Cefas understand that the meeting was held 
when the draft ES had been already issued. However, the draft ES should have 
included a chapter or appendix with a record of all the comments and issues raised 
by the regulatory bodies at the different stages of the application, and how and 
where the Applicant have addressed such issues in the draft ES or other 
documents. Such a record should be provided within the final version of the ES. 

See responses to specific comments. 
A record of the consultation responses 
has been provided with the ES. 

93.  

23. Appendix 6.1 - The Applicant has provided the calibration and validation report 
of the modelling of hydrodynamics and sediment dynamics in Appendix 6.1. 
Although the modelling settings and results are reported within chapter 6, it would 
be useful to review the original and complete modelling report. 

Further detail on model runs and setup 
parameters are included within the Final 
ES Chapter 6, and also in Appendix 6.4. 

94.  

24. Section 4.3.1.12 and 4.6.2.12 – States that where materials cannot be avoided 
or reused within the construction of the seawalls, the sediments (500,000 m3) will 
be taken for disposal at the Swansea (Outer) licensed deposit ground. A licence to 
dredge and for the disposal of dredged material is being sought from Natural 
Resource Wales (NRW), Marine Licensing Team (MLT). The following points (27 – 

Noted. See responses to specific 
comments below. 

95.  
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30) need to be addressed before a full assessment of the dredge and disposal 
aspects of this proposal can be made and also whether the material is suitable to 
be disposed of at Swansea (Outer) disposal site. 

25. Section 6.4.4.2, 6.4.4.3 and Figure 6.16 – States that „all sediment will be 
obtained from an area of approximately 2.5 km² within the Lagoon, requiring 
dredging to an average depth of 2 m, whilst further excavation down to bedrock 
level (potentially up to 13 m) will also be required around the turbine housing 
area.‟ To characterise this area twenty stations were sampled from within the 
lagoon footprint and a further ten stations (surface) across other areas of Swansea 
Bay. For the lagoon, five surface samples were analysed from the benthic survey, 
numerous samples at 9 vibrocore stations (1 m intervals to 5.5 m) and from six 
borehole stations (varying sample depths to 14.5 m). Figure 6.16 needs to show 
the lagoon footprint, dredge area and turbine housing area in relation to these 
sampling points in order to ensure that the material to be dredged/excavated has 
been characterised sufficiently for contaminants. The ES also needs to include a 
figure that shows the dredge area, where the material to be disposed at sea is 
being dredged/excavated from and from what depth.  

Figure 6.16 has been updated 
accordingly. 

96.  

26. Section 6.4.4.4 – Samples were analysed for trace metals, organotins, 
Polyaromatic Hydrocarbons (PAHs), Polychlorinated Biphenyls (PCBs) and Particle 
Size Analysis (PSA). Results indicate that surficial sediment contaminant levels 
within the proposed Lagoon footprint, that are likely to be dredged, are similar to 
those seen across the wider Swansea Bay, with slightly elevated levels (i.e. above 
Cefas Action Level 1) of some heavy metals (e.g. Chromium, Copper, Nickel and 
Zinc). Both surficial and at-depth concentrations of organic contaminants (i.e. TBT 
and DBT) are predominantly below Cefas action levels, with some localised 
increases in DBT along the eastern side of the Lagoon, albeit only slightly above 
Action Level 1. Polyaromatic Hydrocarbons (PAHs) are also generally below Cefas 
action levels, although some individual hydrocarbons were found to exceed Action 
Level 1 in near-surface samples (i.e. less than 1.5 m depth), and mostly within the 
southern extents of the Lagoon (to the rear of the turbine array). With respect to 
Polychlorinated Biphenyls (PCBs), concentrations across the proposed Lagoon 
footprint have been conservatively analysed as being higher than Action Level 1‟. 
The ES needs to include a summary table showing all sample locations and types, 

A summary table of the results of the 
contaminant analyses has been included 
in Appendix 6.3. 

97.  
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the sample depth, the analyses conducted and the results for each determinand 
(also indicating whether this is above Cefas Action Level 1 or 2). The methodologies 
used and results generated are suitable and comparable to Cefas standards/limits 
of detection, however since the lab used the HF method (which is more aggressive) 
this may generate higher levels of trace metals compared to a partial digestion of 
the whole sediment. 

27. Section 6.4.4.5 – States that „the sediments that will be dredged and then 
subsequent used/ disposed in the construction of the Lagoon are not considered to 
be contaminated with respect to using/ disposing the sediments within the marine 
environment‟. Confirmation is required as to whether the material at depth (up to 
13 m around the turbine housing area) has been characterised with regards to 
contamination and material type and whether this material is to be disposed of at 
sea.  

Figure 6.16 has been updated to include 
the locations of the proposed dredge 
areas, in relation to the benthic and 
geotechnical survey sites. 
Borehole data was collected at the 
turbine housing location and 
characterised for contaminants at depth 
(summary results provided in Appendix 
6.3) 

98.  

28. Section 6.4.4.2 – States that a total of 5 million m3 of material (predominantly 
sands and gravels) will be dredged and used for construction fill, however Section 
4.3.1.12 states that approximately 5.5 million cubic meters of sediment will be 
required for the project as a whole. Clarification is required on the total amount of 
sediment to be dredged. 

Para 6.4.4.2 has been updated based on 
the latest project information. 

99.  

29. Section 6.6 - The assessment of cumulative impacts should include a chart of 
Swansea Bay with all the projects mentioned in Table 6.17 to help the 
identification of the extent of the interaction of the Lagoon with other projects.  

A figure showing the in-combination and 
cumulative projects assessed has been 
included in the ES (Figure 2.1, Volume 3) 

100.  

30. Section 6.7 - No mitigation measures have been suggested to reduce the 
impacts of the proposed tidal lagoon. The Applicant has suggested preparing an 
Environmental Monitoring and Management Plan prior to the construction of the 
project. The full monitoring programme will be agreed with NRW. Suggested 
monitoring measures include beach profile monitoring extending into the Blackpill 
SSSI and areas in front of Crymlyn Burrows, and monitoring of the navigation 
channel to Swansea Docks to determine the amount of additional sedimentation 
that would require an increased maintenance dredging. At this stage, Cefas agree 
with the preliminary monitoring measures suggested.

An adaptive monitoring plan has been 
provided in the ES. 

101.  

31. Appendix 6.1 - Statistical accuracy assessments of both calibration and Noted. No action required. 102.  
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validation of modelled data have been well documented in Appendix 6.1. The 
validation exercises indicated water levels were predicted within 1.4% of the tidal 
range at locations with measured data and the root mean square (RMS) error was 
0.23 m or less. Flow speeds were predicted within 10% of measured speeds with an 
RMS error of 0.12 m/s or better. Flow direction was predicted with a maximum 
error of 7.5°. The validation of the wave model indicated that wave height was 
predicted to within 11% or 0.37 m of measured heights or better at three locations. 
Wave periods were predicted with a maximum bias of 2.1 s (14%) and wave 
directions with a maximum bias of 17.2°.The results indicate that that models 
employed represent accurately the hydrodynamic and wave conditions.  

 RSPB 06/01/14 6.3.2.14 Sediment: The modelling scenarios only addresses the mean spring and 
neap cycles. More extreme but realistic tidal and climatic events should also be 
considered for example, a “worst case scenario” of highest astronomic tide, 
maximum sea level rise and maximum temperature change from climate change 
effect. 

The assessment of climate change effects 
on the hydrodynamic and wave 
conditions has been included in Chapter 6 
(Section 6.5.2 > Changes to coastal 
hydrodynamics). Consideration of climate 
change effects has also been included in 
the assessment of changes to 
morphology (Section 6.5.2 > Changes to 
morphology). 

103.  

Figs 6.40 & 6.41: We question the sedimentation assessment, in relation to fine 
sediment deposition which potentially has a greater impact over time than stated 
here. The baseline and tidal residual flows appear to be more of an issue with fine 
sediments than suggested. The potential effects would extend over the lifetime of 
the project and the final ES should clarify whether the model addresses medium 
and long-term impacts. The RSPB would expect the model to address impacts over 
the lifetime of the project (i.e. 120 years). 

Chapter 6 has been updated to include 
further consideration of medium and 
long term effects on morphology. 

104.  
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7. Marine Water Quality Assessment (Chapter 7 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB CCSC 18/12/13 1. water quality – need to see appendix 7.1 on tracer validation Provided in final EIA 105.  

2. similarly on the yet un-numbered appends 7.xxx etc on the 
model validation exercises 

Provided in final EIA 106.  

3. UV option on storm water treatment within lagoon raises 
key design question on how the design guarantees pathogen 
kill rate during high flow conditions but does not give me any 
idea on how applicant and Dwr Cymru might approach that 
problem?  This is really important if the chapter on 
recreational opportunities is to be realistic. 

See later response to NRW comment on similar. 107.  

4. I need to see the CEFAS comments on contamination issues 
around dredging for creation of lagoon walls etc.  They are 
mentioned in the draft but not included. 

Awaited. 108.  

5. For a health risk assessment I really need to see modelling 
output for Enterococci inside and outside the lagoon – not 
the E Coli runs presented, which are interesting but do not 
relate to the public health issues. 

Results can be provided to CCSC. 
TLSB propose a separate initiative to work with 
CCSC and NRW to undertake a more detailed 
assessment of health risks and better 
understand the implications to water sports in 
the Lagoon.  This would help inform the 
development of a Lagoon Water Quality 
Strategy and the implementation of advisory 
areas for swimming, bathing and other water 
activities.  

109.  

SB NRW 24/12/13 We recognise that generally very little is known about the impacts of 
tidal barrages, it is therefore difficult to determine the levels of a 
range of impacts which may result from the proposal with any 
certainty. We would recommend the final ES clearly sets out, for 
each impact, a narrative which outlines the relative proportion of 
evidence, assumption and expert knowledge which has been used to 

Additional text has been added to the EIA, as 
Section 7.6.8  to provide a broad assessment of 
assumptions and uncertainty and how these 
may affect confidence in the conclusions of the 
study. 
 

110.  
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reach the conclusion of the assessment. The purpose of this being to 
ensure uncertainties are acknowledged and relevant levels of 
confidence can be considered by the Examining Authority. 

NRW  
Annex 2 

 The assessment of potential impacts on water quality has been made 
using a modification of an existing Delft Hydraulics 3D model of 
Swansea Bay which was initially calibrated and validated in the early 
1990s by Dwr Cymru / Welsh Water (DCWW) and Wallace Evans Ltd., 
and updated in 2005-06. The model has been further updated and 
validated for the purposes of the present study, as described in the 
report by Intertek (2013) which is included as Appendix 7.1 in the 
DES. The update has included incorporation of the same bathymetry 
as that used by ABPmer in the Coastal Processes assessment. Model 
runs were undertaken for four scenarios: (a) Baseline conditions, (b) 
with the Lagoon in place and the position of the existing outfall from 
Swansea Sewage Treatment Works (SSTW) unchanged, (c) with a 1.5 
km extension to the Outfall to allow discharge outside the Lagoon, 
and (d) with discharge in its present location but after UV 
disinfection applied. Results are presented as maps for a number of 
physical, chemical and microbial water quality indicators. Maps are 
not provided for hydrodynamic parameters (water levels, current 
speeds, waves), and no direct comparison can be made with the 
results of the ABPmer hydrodynamic modelling presented in Chapter 
6. For the purposes of the EIA, the water quality model appears 
only to have been run in 2D mode, although clarification of this 
point is required and the implications of not using 3D modelling (if 
this is the case), in terms of confidence in the model results, should 
be clearly stated in the final ES Chapter 7. 

Maps of the hydrodynamic variables from the 
water quality model were not provided in the 
EIA, as this would effectively duplicate the 
assessment undertaken in Chapter 6.  No direct 
comparison is presented between the models 
as: 
1. Both models are based on similar numerical 

schemes and use the same bathymetric 
data.   

2. Model grid resolution is broadly similar for 
the two models in Swansea Bay. 

3. Tidal velocity and level in the ABP model 
were compared with the tidal boundaries 
used in the smaller water quality model to 
ensure consistency between the models. 

4. Both models were verified against the same 
velocity and water level survey data sets for 
Swansea Bay. The model validation reports 
for the two models use the same metrics to 
allow direct comparison of model 
performance. 

5. Both models show similar good agreement 
with the observed data and similar 
performance metrics are achieved.  

Given the above, it can be concluded that the 
models will provide similar hydrodynamic 
output for the same input data sets, as the 
models are constructed on a similar basis and 
agree well with observed survey data. 

111.  



42 
 

The use of a 3D model for the assessment was 
not considered to provide any significant 
additional benefit to the study for the following 
reasons. 
1. 3D modelling is normally undertake where 

there is significant variation in 
hydrodynamics and pollutant 
concentrations with depth.  This 
phenomenon typically only occurs in areas 
of strong stratification (high vertical salinity 
or temperature differences), where 
significant variation in vertical velocity is 
observed (e.g. wind effects on low energy 
environments). 

2. Swansea bay is dynamic and well mixed 
coastal water. There is no evidence of 
stratification or significant variation of 
velocity with depth in Swansea Bay that 
would suggest the need for a 3D model.  
and there is no evidence. 

3. Previous modelling of Swansea Bay (since 
1990) has relied on a 2D model that was 
considered fit for purpose by NRW.  The 
addition of the lagoon is an extension to the 
previous model and would not be expected 
to cause any significant 3D effect on 
Swansea Bay. 

4. A 3D model would add significant additional 
modelling time and cost to the EIA and 
would not provide any significant benefit 
given points 1 to 3. 

Additional text on choice of 2D model has been 
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added to the main body of the added to EIA. 
(Section 7.5.3) 
 

Paragraph 7.5.4.1 (c) notes that “Wind speed, direction and 
frequency are potentially important in pollutant transport in coastal 
waters, as wind can modify local hydrodynamics and pollutant 
dispersion. Wind conditions used in the previous 2006 bathing water 
study are adopted in this assessment.” Table 7.12 provides a 
summary of the wind direction, speed an frequency conditions 
selected for the model runs (no wind, south-easterly 5 m/s, south-
easterly 10 m/s, south-westerly 5 m/s, south-westerly 10m/s and 
north-westerly 5 m/s. With regard to the comments made earlier in 
this report in relation to Coastal processes, it should be noted that 
wind effects were not been taken into account by ABPmer in 
assessing the dispersion of suspended fine-gained sediment plumes 
(and potential contaminants) arising from dredging, filling of the 
Geotubes and dredgings disposal. This should be stated as a 
modelling limitation in the ES Chapter 6. 

Results of coastal processes modelling have 
been incorporated into the assessment. 

112.  

Paragraph 7.6.5.6 notes that higher sediment concentrations in the 
water column would lead to a reduction in light penetration and 
bacterial mortality, due to reduced UV levels. Swansea Bay has a 
naturally high suspended sediment concentration and low bacterial 
decay rate. “The sediment transport modelling (Chapter 6) predicts a 
24 peak concentration in suspended solids in the dredging plume of 
approximately 150 mg/l, compared to a background of between 50 
and 100 mg/l. If an average increase in suspended solids of 100 mg/l 
is conservatively assumed then, based on the relationship between 
suspended solids concentration and (bacterial) decay reported by 
Kay et al. (2005), an increase in T90 of approximately 50% would 
occur” (T90 being the time taken for 90% of bacteria to decay). It is 
recommended that comment is made here on the operative 
timescales. 

The effects of construction on decay rate would 
only occur during the construction period, i.e. 
March to October over the 3 years of 
construction.  These effects would also be 
limited by dredging location and interaction of 
dredged plumes with river or outfall plumes.  
The precise timescale of these interactions 
cannot be specified, as these will depend local 
conditions of dredging programme and 
discharge conditions.  Once dredging activates 
are completed each year these effects would 
dissipate rapidly as dredged plumes disperse 
and settle. 
Text has been added to quantify the period 
over which an impact on decay rates might be 

113.  
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expected (Section .7.7.8) 

Results of the modelling predict measurable changes in salinity in 
parts of the Bay due to Lagoon operation. Salinity within the Lagoon 
is increased by the largest amount as the area is cut off from the low 
salinity waters of the Neath and Tawe discharges and the lagoon is 
filled by saline offshore waters entering through the turbine 
structure. Increases in average salinity of 20 psu (Practical Salinity 
Units) are predicted (paragraph 7.7.7.16). Overall the result suggest 
the Lagoon would cause a change in salinity of 1 to 5 psu over 
shallow areas of the Bay, with slightly greater change in the shallow 
waters of the bay due to displacement of the river discharge plumes 
(paragraph 7.7.7.20). Changes in temperature distribution are also 
predicted by the modelling. The potential effects of these changes 
on salinity and temperature on fine sediment transport and 
deposition have not been evaluated in the Coastal Processes 
chapter, and it recommended that they are addressed 

Results of coastal processes modelling have 
been incorporated into the assessment.  

114.  

NRW  
Annex 1 

 1. Model and outputs  
We understand that the water quality model on which the 
environmental statement is based is shared by Dwr Cyrmu Welsh 
Water (DCWW) and has been used to assess the recent asset 
improvement schemes under the DCWW AMP programme and the 
model has made use of an extensive data set provided by the 
Interreg funded Smart Coasts Project. We welcome both the use of 
the model and the enhancements made to it.  
We welcome the intent to maintain and improve water quality 
within the lagoon and are note that the lagoon does not appear to 
have a serious detrimental impact on the bathing water quality in 
Swansea and Aberafan.  
The lagoon is described as having no detrimental effect on shellfish 
flesh quality or class throughout the wider bay, however, the master-
plan (fig 4.2) details a “Mussel Farm” within the impoundment 
directly over the area containing the current Waste Water Treatment 
outfall. Consideration should be given to the effects of mechanical 

 

Noted 
 
 
 
 
 
Noted 
 
 
Mariculture options within the Lagoon are 
currently under review.   Additional text has 
been added to the EIA to assess the effects of 
lagoon water quality on shellfish production in 
the Lagoon (Section 7.7.4). These include 
potential effects of failure of UV or other 
options and how these will be considered in the 

115.  
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failure of the storm treatment option and the consequences on any 
inner lagoon fisheries (see 4 below). 

Lagoon Water Quality Strategy. 

2. Mitigation  
The ES makes reference to a reduction in WQ at the mouth of the 
Tawe after construction of the lagoon. Whilst it explains that the 
extent of this deterioration is likely to be minor we would 
recommend that the ES fully addresses options for mitigating this 
impact. 

 

The reduction in Water quality in the lower 
Tawe estuary is generally small, and affects 
only a small area between the estuary mouth 
and the Tawe barrage.  The barrage limits 
upstream impacts. 
The change is due to a reduction in dispersion 
caused by the presence of the lagoon wall, i.e. 
the river discharge is more constrained at the 
estuary mouth due to the lagoon wall 
preventing plume movement to the east. 
This slight increase should be considered 
against a larger improvement in water quality 
to the west of the Tawe discharge and over the 
bay as a whole. 
Mitigation of this local increase would be 
difficult, as it is a physical effect of the Lagoon 
walls.  Moving the lagoon wall to the east may 
slightly reduce the effect.   
Additional text has been added to the EIA 
(Sections 7.7.4 and 7.7.6) 

116.  

3. Storm overflow  
The model (Fig 7.10) shows a geomean of water quality within the 
lagoon during “dry” conditions. This indicates that the microbial 
water quality within the impoundment will be high for the majority 
of the time. However, the chapter has not gone on to adequately 
describe the water quality in a worst case scenario, for example a 
flooding spring tide. Furthermore this chapter has not related water 
quality back to risks to human health from bathing within the 
impoundment. We would suggest that the relative risks of 
gastrointestinal disease from bathing within the lagoon 

 

The plots in Figure 7.10 are provided as an 
initial indication of water quality sensitivity to 
the effects of the lagoon.  The geomean has 
been included as a reasonable benchmark.  
Maximum concentrations (typical of a spring 
tide) are generally five times the geomean 
value.  An additional set of plots have been 
added to Figure 7.9 and 7.10 to show the 
95%ile concentration during dry weather, 

117.  
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impoundment are investigated and described in line with WHO 
guidance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We would recommend further modelling of water quality within the 
lagoon that includes predicted increase of foul sewage to Swansea 
Wastewater Treatment Works (and therefore increase final effluent 
discharge) over its forecast lifespan. This would give a better 

spring tide – as a worst case.  Additional text 
has also been added. 
A more in depth discussion is provided in 
section 7.7.5 – which has been further 
expanded. This assessment considers a wide 
range of tides, winds and discharge conditions, 
from least to most impact.   
Water quality in this section is not specifically 
related back to relevant risks of gastrointestinal 
disease from bathing within the lagoon 
impoundment under WHO guidance.  However 
water quality is related to bathing water 
directives and standards, to provide an 
assessment of quality in common with all UK 
bathing waters.  This has been applied to the 
entire lagoon area, to identify areas where 
bathing would not be advised under an 
exclusion zone. 
TLSB propose working with NRW and CCSC to 
further quantify risks under the WHO guidance, 
and develop a Water Quality Strategy, should 
the use of the lagoon for water sports be taken 
forward. 
 
The current modelling allows for projected 
increases in population up to 2021.  Projection 
beyond this point is difficult as likely changes in 
population and sewerage infrastructure cannot 
be adequately assessed.  A full assessment of 
the effects of population growth over the 
lifetime of the Lagoon is, therefore, not 
practical at present.  However, Additional text 
has been added (Section 7.5.6) to assess the 
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indication of microbial water quality within the impoundment while 
both the Wastewater Treatment Works and lagoon operational 
phases overlap. Results and conclusions from this should be fed into 
the optimisation/mitigation appraisal regarding the Wastewater 
Treatment Works outfall. 

likely effects of changes in population on water 
quality within the Lagoon 
As part of TLSB’s ongoing  consultation with 
DCWW the likely effects of future population 
growth and how these might affect the lagoon 
will be reviewed. 

4. Outfall options  
On the basis of water quality predictions produced by the model, we 
believe that the 3 main solutions presented to deal with the likely 
water quality issues caused by the current location of the DCWW 
storm discharge are reasonable.  
Whilst the water quality impact of each of the three solutions is 
presented In the ES, we ask that a more comprehensive options 
appraisal be conducted. The appraisal should consider the benefits 
and drawbacks of each option, the likelihood and consequences of 
any risks associated with the solutions (e.g. failure of the UV systems 
or blockage of the long sea outfall) and any other relevant criteria 
not yet presented (public perception issues, energy/climate change 
considerations, upgradeability, etc.)  
 
 
 
 
 
 
 
All three solutions to dealing with the storm sewage are primarily 
concerned with mitigating the effect of storm discharges from 
Swansea Bay STW. We also suggest that the ES considers the 
feasibility of reducing the volume of storm sewage arriving at and 
discharged by the works as part of overall management of storm 
flows.  
 

An outline options appraisal is provided in a 
new section in Chapter 4. 
However, further work on options appraisal is 
currently ongoing in consultation with DCWW.  
DCWW have commissioned their consulting 
engineers to undertake a number of feasibility 
assessments.  The results of these were not 
available at the time of production of the EIA.  
Once this information is available it will be 
shared with NRW. 
Further text has been added to the EIA 
regarding the effects of potential failure modes 
and how these will be incorporated into a 
Water Quality Strategy for the Lagoon. (Section 
7.7.3 and 7.7.4) 
 
It is recognised that reducing the storm effluent 
reaching the WwTW is the most effective way 
of reducing storm discharges.  However, this is 
not within the control of TLSB.  Storm water 
reduction measures proposed by DCWW in 
AMP5 are accounted for in the EIA assessment.  
DCWW will no doubt continue this work in 
AMP6.  However the nature of any further 
storm water reduction is not currently known 
and will depend on future investment 
programmes and changes in current directives 

118.  
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We suggest that the efficacy of UV for removing Faecal Indicator 
Organisms (FIO) (in final effluent) is reasonably well understood. 
However, significantly less is understood about how efficient UV 
disinfection is at killing viruses, such as the Norovirus. We would 
suggest that if UV disinfection is to be used as a mitigation option for 
storm effluent, a study to quantify the efficacy of UV at killing of viral 
pathogens within a screened storm discharge is undertaken.  
We would highlight that DCWW currently hold a permit from us for 
the discharge of treated and storm effluent and you are strongly 
advised to undertake discussions and dialogue with them regarding 
preferred options. 
 

and legislation. It is however reasonable to 
assume that over the lifetime of the lagoon the 
amount of storm water reaching the WwTW 
will be reduced leading to improvements in 
water quality in the lagoon.  The Baseline 
condition modelled is therefore considered 
reasonable in terms of future changes in storm 
flows. 
Additional Text has been added to the EIA to 
this effect (Section 7.7.3). 
 
At present there is relatively little research 
available on Norovirus removal through UV 
treatment.  This is partly due to the seasonal 
nature of Norovirus (which tends to only occur 
at measureable levels in winter months) and 
issues with detection of the virus in effluent.  
Current detection methods do not distinguish 
between the active and inactive virus, which 
makes assessing the efficacy of treatment 
difficult.  Where UV disinfection is adopted as 
an optimisation measure it is proposed to 
review more recent and further studies 
undertaken in relation to Norovirus removal.  
This review would be based on available 
literature, supported by analysis of influent and 
effluent from existing UV plant where 
practicable.  Results of this review will be used 
to develop the Lagoon Operation Environment 
Management Plan. 
However the technology is similar to that used 
for UV disinfection of treated effluent and 
would be expected to have a similar effect on 
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virus.  Storm UV treatment has previously been 
consented on the same basis as consents for 
treated effluent UV. Some initial dialogue has 
been entered into with DCWW and available 
data has been used in the EIA assessment.  
 

5. Other considerations  
During the bathing water season of 2013, the water quality in 
Swansea Bay met the standards required to be classed as sufficient 
under the revised bathing Water Directive. This represents a 
significant improvement on previous years, and is due in part to the 
implementation of a prediction and discounting scheme. The bathing 
water predictions are made by a model which relies on a data-feed 
from a number of environmental parameters and has been 
calibrated by a large dataset collect through direct field 
measurements. If the lagoon is built it is likely that the prevailing 
environmental conditions in the bay will be modified. This may 
render inaccurate both the model and any predictions the model 
makes. We would ask that the ES considers and discusses this 
dependency 

 

The need for the black box model to help 
maintain bathing water status at Swansea is 
recognised and understood, as are the 
potential issues in verifying the continued 
accuracy of the model post lagoon 
construction. At this stage the effects of 
changes in the catchment (asset 
improvements) and from the lagoon on the 
black box model cannot be quantified, but 
would be expected to make black box model 
predictions more conservative. 
Preliminary discussion has been held with CCSC 
and Prof David Kay with regard to the likely 
effects of the lagoon on the black box model 
and how these might be addressed.  
However, the nature of the black box model 
and the Swansea catchment mean that there 
are a number of issues that would need to be 
resolved before a successful conclusion can be 

119.  
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reached.  
TLSB proposes that following completion of 
construction of the Project will make provision 
either to update or replace the model with a 
version that contains the Project as built.  This 
is subject to it being necessary and appropriate 
to do so. 
Additional text has been added to the EIA 
(Section 7.4.2 and 7.8.7) regarding these issues, 
together with a proposed way forward in 
consultation with CCSC.  

SB CEFAS 02/01/14 32. Section 4.3.10.4 and Table 7.13 - Option two is for the UV 
treatment of raw storm water to reduce FIOs and pathogens. Given 
the proximity of shellfish beds including oysters, this option needs to 
be shown to be effective against viral pathogens. 

See previous response 120.  

33. Section 7.2.4.1 - Refers to the requirements under EC Regulation 
No. 854/2004 for Products of Animal Origin but fails to cite the work 
undertaken by „Cefas, 2011. Sanitary Survey of Swansea Bay 
(Wales). Cefas report on behalf of the Food Standards Agency, to 
demonstrate compliance with the requirements for classification of 
bivalve mollusc production areas in England and Wales under 
Regulation (EC) No. 854/2004.’ Available at: 
http://www.cefas.defra.gov.uk/EnglishSS/final%20swansea% 
20bay%20sanitary%20survey%20report%202011.pdf. As a 
consequence of the scheme, a sanitary survey review would need to 
be funded and undertaken to ensure the ongoing hygiene 
monitoring is fit for purpose.  

Noted.  We apologise for the omission of this 
source.  This has now been rectified in the EIA. 
TLSB propose to enter into discussion discuss 
with Cefas the review the requirements of a 
further sanitary survey.   

121.  

34. Section 7.6.3 – Cefas would recommend the following: a) 
baseline sampling of microbiological parameters in this case E. coli, 
in surface sediment of the area to be excavated and area of potential 
impact, and b) monitoring of microbiological parameters in shellfish 
areas impacted by the dredging plume. Requirement for: a) DO 
monitoring in dredging plume and area of impact and b) SS DO 

Provision for microbiological and DO surveys 
has now been made within the proposed 
monitoring strategy. 

122.  

http://www.cefas.defra.gov.uk/EnglishSS/final%20swansea%25
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monitoring in dredging plume and area of impact should be 
considered also. 

35. Section 7.6.3 – Other mitigation options include: a) restricting 
disturbance/dredging to ebb or flood tides to minimise impact over 
key shellfish beds (dependant on their location), b) restricting 
dredging to spring tides to increase spread and hence concentration 
of dredging plume and c) restricting dredging to coincide with fishery 
closed season – if applicable. 

Mitigation measures are presented in Chapter 
23 of the ES.  

123.  
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8. Intertidal and Subtidal Benthic Ecology (Chapter 8 of the ES)  

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 
 
 

 

SB CCSC 19/12/13 Regarding Chapter 8 – P40 – I am not convinced that the sea squirt B. 
violaceus has been recorded in Swansea Bay, having undertaken surveys 
for marine non native species myself across Wales and SW/NW England. 
There may have been historical records when there was an outfall pipe 
with hot water near the docks. But that has long gone, together with the 
non natives in that area. I would possibly question the identification and 
would like a reference of where these records are from. 

The text in Impact Pathway 5 has been 
updated to reflect this information. 

124.  

P41 – Wireweed (Sargassum muticum) is actually present in Swansea Bay, 
and I have recorded it as drift material on Swansea Beach, plus as live, 
attached plants in Bracelet Bay. I did in fact inform TLSB of this fact at 
several meetings. Likewise, I informed them of a few records of the 
Portuguese oyster Crassostrea gigas. 

The text in Impact Pathway 5 has been 
updated to reflect this information. 

125.  

I undertook extensive surveys of Swansea marina in around 2009 and 
because of the brackish water, the only non native occurring here was the 
Australian tube worm Ficopomatus enigmaticus. There is no record of this 
in the TLSB chapter. 

The text in Impact Pathway 5 has been 
updated to reflect this information. 

126.  

A further priority habitat exists on Swansea beach intertidally and offshore 
of Mumbles Pier – ie peat and clay exposures with piddocks. This isn’t 
referred to in the document.  

This priority habitat is referred to in the 
document. Please see section on 
protected habitats and species in Section 
8.4.2.  

127.  

With the majority of confidence levels stated as low to medium and also 
impacts graded as mainly insignificant to minor adverse, I am not 
convinced that the evidence is there in the document to support these 
conclusions. There is also little reasoning outlined which actually draws 
together evidence across the chapters which will have knock-on effects on 
the inter/subtidal ecology ie sediment movement, current movement, 
deposition, etc etc.  

The majority of the 13 impact pathways 
that have been assessed are considered 
to have confidence levels that are 
medium to high or high based on the 
available evidence. Only 3 pathways have 
a moderate confidence level and 2 
pathways have a low confidence level. 
Confidence in the cumulative/in-
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combination assessments are considered 
to be low to medium given the large 
number of variables associated with a 
cumulative assessment and uncertainties 
surrounding the specific impacts 
associated with each of the plans, 
projects and activities. Overall, however 
the conclusions of the majority of the 
assessment are considered to be based 
on a good level of evidence, and where 
this is less of a case, this has been clearly 
indicated and explained in the confidence 
assessment. 
The results of the hydrodynamic and 
sediment modelling have underpinned 
the benthic ecology assessment and 
there is a lot of cross referencing 
between the relevant sections of the 
coastal processes Chapter 6 in this 
chapter. Please refer to the relevant 
project impact assessment sections of 
Impact Pathways 1, 3, 6, 7, 8, 10. 

SB NRW 24/12/13 We recognise that generally very little is known about the impacts of tidal 
barrages, it is therefore difficult to determine the levels of a range of 
impacts which may result from the proposal with any certainty. We would 
recommend the final ES clearly sets out, for each impact, a narrative which 
outlines the relative proportion of evidence, assumption and expert 
knowledge which has been used to reach the conclusion of the 
assessment. The purpose of this being to ensure uncertainties are 
acknowledged and relevant levels of confidence can be considered by the 
Examining Authority. 

A confidence assessment is included at 
the end of each impact pathway 
assessment, which recognises the degree 
of interpretation and expert judgement 
applied. 
 
TLSB recognises the relative uncertainty 
incumbent to a tidal lagoon given that it 
is a precedent Project. That given, TLSB is 
satisfied that a robust assessment of the 
impact of the Project has been carried 
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out.  

 NRW Annex 2  Summaries of the potential impacts during different phases of 
Construction and Operation are provided in Table 8.9. Impact significance 
in the Construction Phase is assessed as Moderate Adverse only for the 
Sabellaria reef communities within the Lagoon footprint, largely due to re-
deposition of suspended sediment. During the Operational Phase, impact 
on Sabellaria is assessed as Major Adverse due to change in habitat 
extent. With the possible exception of introduction on non-native species, 
the significance of all other impacts is considered as Insignificant or Minor 
Adverse.  
4.7. The above assessments appear not to take full account of possible 
long-term directional changes in intertidal and sub-tidal morphology and 
sediment type which may occur due to the cumulative operational effects 
of the Lagoon. 

This long term assessment will be 
included in the coastal processes chapter 
6.  

130.  

Figures 5.2 and 5.3 show the spatial distribution of PSA results in terms pie 
diagrams displaying the relative percentages of gravel, sand and “silt and 
mud”. The latter term is ambiguous but may mean “silt and clay”. Figures 
5.4 to 5.7 show the % Loss on Ignition (LOI) and calculated % Total Organic 
Carbon in the samples. PSA of the sand and gravel fraction was performed 
by dry sieving and analysis of the mud fraction (where > 10% of the 
sample) analysed by laser diffraction. The results were processed using 
Gradistat software and plotted as frequency histograms at half-phi 
intervals. The concentrations of 13 metals were determined by inductively 
coupled plasma spectrometry. Concentrations of Total petroleum 
Hydrocarbons (TPH) and Tributyl Tin (TBT) were also determined. Faunal 
analysis was performed by Marine Ecological Surveys Ltd (MESL). Data and 
photographs are contained in appendices to the Titan (2013) report. The 
Gradistat data summary sheets provide a textural classification and 
percentage gravel, sand and mud contents for each sediment sample 
analysed. The CSD profiles contained in Appendix E show little variation in 
temperature or salinity with depth; this provides some justification for the 
use of 2D modelling and could be cross-referenced in the Coastal 
Processes chapter 

Coastal processes chapter 6 has been 
updated with reference to this Appendix. 
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1. Subtidal Ecology Baseline data (Annex 1) 
There is very little detail presented in terms of the subtidal benthic data, it 
is therefore not possible to comment fully on many of the conclusions 
drawn with respect to benthic ecology. From the information presented to 
date we are not confident that if a habitat of conservation concern was 
present in the lagoon or zone of influence that it would have been 
detected. We have previously asked to see a detailed analysis of the 
geophysical data (section 8.5 of Annex I of the letter from us dated 5th 
August 2013 – PEIR comments). This is needed because the interpretation 
of the geophysical data led to the identification of several different 
sediment facies and this interpretation needs to be checked. If the 
geophysical data has been interpreted on too broad a level of resolution it 
is possible that biogenic habitats may not have been identified. By 
analysing the groundtruthing data in relation to the sediment facies 
initially identified, it should be possible to draw some conclusions as to the 
accuracy of the identification of the sediment facies (for example, if the 
grab sampling shows that the sediment type within each sediment facies 
identified from the geophysical work is the same, then the conclusion 
would be that the interpretation of the geophysical data was good). In 
addition, we would like to see detailed outputs of the geophysical work, so 
that we can examine them for any possible biogenic habitats. 

 

Clarification is provided regarding GEO 
interpretation accuracy. 

Chapter 8 of the ES provides a more 
detailed interpretation of conservation 
regarding Sabellaria reefs and 
comparison with ABPmer data.   

CS0330A Swansea Reinterp report have 
been provided on the data disk. 

 
 
The data has been analysed and the 
conclusion presented in the ES. 
 

132.  

We would also expect to see more information about the methodology 
and statistical analysis of the benthic data. There should be a clear 
description of the methodology and results should be presented in full (in 
appendices if appropriate), including details such as volume of sediment 
collected in each grab and the numbers of each species at each station. 
The report should include more detail about the multivariate analysis, 
along with an attempt to assign biotopes to the biological communities 
identified by the analysis. Maps showing numbers of species, diversity 
indices and other univariate measures at each of the sample points are 
also needed. 

Updated methods pg 10-15 

Appendix C FAUNAL RESULTS, now 
contains full abundance list.  

Statistical break down of faunal groups 
pg35-37 

Univariate charts are provided at pg27- 
30. 
 
Upon request parties can refer to Titan 
Environmental Surveys Ltd Subtidal 
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Benthic Report.  
 

Section 6.4.3.6 of the Coastal Processes chapter describes the sediments of 
the lagoon area. This mentions an “irregular central strip, which represents 
an outcrop of hard sediments (interpreted as boulder clay)”. We would 
expect a survey to have been carried out in this area to confirm whether or 
not the area is, in fact, boulder clay. This is especially important given that 
the habitat “Peat and clay exposures with piddocks” is a Biodiversity Action 
Plan habitat. There is no reference to any drop down video survey work 
which, if undertaken, would provide valuable information. 

The location of the grab samples were 
presented in the various drafts of the 
Titan survey report and through meetings 
and email correspondence the final 
sampling sites were agreed (Titan 
February 2013, Benthic Survey Proposal 
Proposed Tidal Lagoon Development in 
Swansea Bay). The marine licence was 
then obtained and sampling 
undertaken.  The information which was 
discussed in chapter 6 was also presented 
in this benthic sampling report.   With 
regard to drop down camera, as per 
meeting notes 13th December 2012 it was 
suggested “perhaps do grab sampling 
first and then go back to do some video 
tows in areas where it wasn’t possible to 
grab sample”. Samples were collected 
from all sites and as such no video tows 
were undertaken. 
 
Upon request parties can refer to Titan 
Environmental Surveys Ltd Subtidal 
Benthic Report.  

134.  

2. EIA assessment  
The methodology for impact assessment varies between the benthic and 
fish chapters. This needs to be standardised. Our previous concerns (in the 
response to the PEIR, paragraph 8.3 of Annex I) about the estimation of 
significance for a feature of high importance and any level of impact have 
not been addressed (a low level of impact is still assessed as of minor 
significance in this case, meaning that mitigation is not considered 

The impact assessment on benthic 
ecology has been undertaken following a 
standard analysis methodology.  This 
methodology has been developed from a 
range of sources, statutory guidance, 
consultations and ABPmer’s extensive 
Environmental Impact Assessment (EIA) 
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necessary). project experience.  See Section 8.3.3 for 
further information and a list of key 
guidance documents that have been 
drawn upon.  
A category for ‘very high’ importance of 
feature is included in the framework that 
takes account of internationally 
protected habitats and/or species (see 
Table 8.4). Under this category, a low 
vulnerability of the feature to the impact 
will result in a minor to moderate impact 
which would require some form of 
mitigation to reduce the impact to 
acceptable levels. The protected habitats 
and species occurring in the study area 
are nationally important and therefore 
their overall the importance is assessed 
to be high (see introductory text to 
Section 8.5.1). 

Section 8.3.3 - In general, the assessments need to be described in more 
detail, both in terms of the impacts that are being predicted and the 
evidence that supports the assessments (which should include references 
to relevant literature). There also needs to be more clarity over the scores 
given for each of the factors assessed and the reasoning behind each one. 
It may be easier to present this in tabular form. It is therefore not possible 
to comment on the significance values set for the impact pathways until 
this information has been made available. We advise this whole section 
needs revising for the final ES to provide the rationale and evidence for 
each assessment 

For each potential impact pathway, the 
impact assessment has been structured 
in order to provide a clear and 
transparent justification for the 
concluding impact significance statement. 
Each impact pathway begins with a 
general scientific context section that 
provides a review of the latest available 
evidence in the literature on the 
sensitivity of features to changes 
associated with the impact pathway and 
provides supporting background 
information for the assessment. This is 
followed by a project impact assessment 
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section which describes the predicted 
changes (both in terms of magnitude and 
probability of occurrence) brought about 
the Project specifically and then assesses 
the significance of these changes on each 
of the key receptors (plankton, 
macroalgae, intertidal ecology and 
subtidal ecology) based on their 
respective sensitivities and importance. 
The scores given to the ‘magnitude of 
change’ and ‘probability of occurrence’ 
and justification for these scores are 
provided in the project impact 
assessment given that this is where the 
predicted changes brought about by the 
Project are evaluated. The relative 
‘sensitivity’ and ‘importance’ scores of 
each of the features and justification for 
these are provided in the following key 
receptor sub sections. 

The impacts on intertidal and subtidal benthic ecology are critically 
dependent on changes in coastal/physical processes (Chapter 6) and 
therefore the links between the two must be clearly made. We will be 
unable to comment fully on benthic ecology assessments until the 
assessments for coastal processes are complete. Please refer to comments 
below and Chapter 6.0 -Coastal Processes. 

The results of the hydrodynamic and 
sediment modelling have underpinned 
the benthic ecology assessment and 
there is a lot of cross referencing 
between the relevant sections of the 
coastal processes Chapter 6 in the 
benthic ecology Chapter 8. Please refer to 
the relevant project impact assessment 
sections of Impact Pathways 1, 3, 6, 7, 8, 
10. 

137.  

There is little evidence in the draft EIA of a quantitative assessment of the 
potential impacts during the various stages of development (e.g. 
suspended sediments due to dredging/filling geotubes during construction, 

The benthic ecology assessment does 
include a review of the sediment impacts 
outside of the Lagoon footprint where 
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or potential fine sediment accumulation during operation) to those priority 
habitats outside of the lagoon footprint (particularly to the west of the 
River Tawe). In the absence of this information it is not possible to assess 
the true impact of the project on the habitats and species outside the 
lagoon footprint in the wider Swansea Bay area. This information should 
be included in final version of the ES. 

these occur. Please refer to the section 
on Impact Pathway 1 for construction 
related suspended sediment impacts and 
section on Impact Pathway 8 for 
operational related sedimentation 
impacts. 

There is also a need to consider all of the impacts in combination with one 
another to assess the possible changes at benthic and pelagic community 
and wider ecosystem levels. This is a large scale project with the potential 
for some major impacts and it is necessary to understand how the 
proposal will affect the ecology and ecosystem function of both the area 
within the proposed lagoon and the wider Swansea Bay area. 

To some extent this has been done in 
Impact Pathway 12: Changes in the 
structure and function of biological 
assemblages as a result of changes in 
biological interactions during operation. 
A summary is also included at the end of 
the cumulative and in-combination 
section to address all the impacts in 
combination with one another.  

139.  

The following things have not been assessed and may need consideration:  

 Noise  

 Temporary habitat loss / disturbance during operational 
maintenance, e.g. from use of jack-up barges etc  

 Accidental spillages and discharges during operation 
 

 Lagoon structure and turbines acting as barriers to recruitment (as 
requested in Annex I of our response to the PIER, paragraph 8.14).  

Some mobile benthic invertebrate 
species are known to respond to sound, 
however, the implications of increased 
noise disturbance on these species are 
difficult to assess as there is a lack of 
scientific evidence relating to their 
sensitivity (e.g. many species lack hearing 
organs). The existing mitigation measures 
that have been proposed for the effects 
of noise disturbance on fish are 
considered to be also effective for 
benthic ecology receptors. 
The effects of operational maintenance 
as far as is known (see project description 
in Chapter 4) e.g. maintenance dredging 
has been assessed. 
Accidental spillages and discharges during 
operation are covered in section on 
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Impact Pathway 9.  
Barriers to recruitment issue is covered in 
section on Impact Pathway 11. 

3. Enhancement measures (Section 8.6.4)  
There needs to be a clear separation between mitigation and 
enhancement measures in the document, preferably by having separate 
sections for each. Mitigation measures are those that are put in place to 
reduce or remove a potential impact. Enhancement measures are those 
which still have an impact but one that is altered in such a way as to be 
considered ‘desirable’. The document states that enhancement measures 
will be used to “enhance the ecological diversity of the bay”, implying that 
this is a benefit in terms of nature conservation. In marine nature 
conservation the aim is usually to minimise impacts and leave systems to 
function as naturally as possible, hence our advice about the distinction 
between measures. Habitat restoration is most appropriate where there is 
evidence that habitats have been lost or have changed. 

This text has been separated; see 
Sections 8.7 and 8.8. 

141.  

Section 8.5.9.11 which discusses the direct loss of priority habitat as a 
result of the lagoon footprint has gained an overall significance value of 
major adverse, however, this value has been offset and downgraded to 
moderate adverse significant due to the potential use of biodiversity 
enhancing measures (e.g. bio-blocks and rock pools in the lagoon wall). 
Such measures should be treated as separate issues. Therefore, allocating 
a residual impact value of moderate adverse significant for loss of these 
features due to potential ‘offsetting measures’ should not be considered at 
this stage as they need to be addressed separately.  

The proposed offsetting measures are 
considered to be a form of in-built 
mitigation for the Project.   
By way of further justification for treating 
the offsetting measures as mitigation, we 
would reference the Lymington Ferries 
Judgement  [Appeal Decisions 
APP/B1740/A/11/2152093 and 
APP/B9506/A/11/2152094] 
http://www.wightlink.co.uk/upload/new-
ships/Decision%20Letter.pdf. In this case, 
an intertidal sediment recharge was 
proposed to reduce rates of saltmarsh 
erosion within an SAC to mitigate for 
potential impacts to intertidal mudflat 
associated with a change in the type of 
ferries operating on the Lymington-

142.  

http://www.wightlink.co.uk/upload/new-ships/Decision%20Letter.pdf
http://www.wightlink.co.uk/upload/new-ships/Decision%20Letter.pdf
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Yarmouth route. The Planning Inspector 
accepted this offsetting measure as 
appropriate mitigation for the potential 
impacts to intertidal mudflat elsewhere 
within the SAC.   

Section 8.6.4.8 - The draft ES discusses the possibility of seeding the lagoon 
area with oysters but does not assess whether this could be compatible 
with the need to dredge two thirds of the lagoon annually and other 
predicted physical changes. More detail is needed in this respect. 

As noted in Section 8.8, oyster would be 
placed in spatting ponds inside the 
Lagoon. The juvenile oysters would then 
be transferred to other appropriate areas 
inside the Lagoon to grow. Young oysters 
could also be placed outside the Lagoon 
and performance, in terms of survival, 
growth and impact on biodiversity, 
monitored. These enhancement 
measures are included in the Heads of 
Terms agreement submitted with the 
application. TLSB will work in conjunction 
with SEACAMS to develop these 
proposals. 

143.  

4. Mitigation  
We note that there is a proposed significant loss of Sabellaria reef (ca. 85% 
of the Sabellaria reef present within the entire Swansea Bay area, and the 
fourth largest self-recruiting S. alveolata reef in Wales), within the 
footprint of the lagoon development. However, it is difficult to comment 
on the proposed mitigation measures which include translocation of the 
Sabellaria and opportunities to encourage settlement of Sabellaria larvae 
(section 8.5.9.11), as this is a new and untested area of research. We 
would welcome any literature/references to support the likelihood of 
success and ask that they be included in the final version of the ES. 

All known references and literature have 
been included in Section 8.7 (Mitigation). 

144.  

5. Monitoring 
Section 8.7 - More detail will be needed with respect to proposed 
monitoring in the final application. 

An outline adaptive monitoring plan is 
presented in Appendix 23.1, Volume 3. 

145.  

6. Further comments  This long term assessment will be 146.  
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Additionally, chapter 6.0 (Coastal processes, Sediment Transport and 
Contamination) contains little or no analysis or discussion of the potential 
cumulative impacts upon coastal processes and morphology beyond a two 
week period (on medium to longer timescale i.e. 
operational/decommissioning stages). The chapter concentrates on short-
term impacts associated with construction, and to a lesser extent with the 
effects during operation; there is little consideration of the impacts during 
and after decommissioning. Although paragraph 6.1.03 acknowledges that 
‘Longer term effects may also demonstrate changes in the distribution of 
local sediments and patterns of erosion and deposition which result in 
adjustments to some areas of the seabed’, however, no attempt has been 
made to assess the changes. An assessment of these changes using 
appropriate morphological modelling should be included in the final 
version of the ES in order to fully assess and comment on the predicted 
impacts on the intertidal habitats both within the lagoon footprint and 
the wider Swansea Bay area. (Please also see comments on Chapter 6.0. 

included in the coastal processes chapter 
6. 

The modelling results presented in chapter 6.0 have been considered in 
the report appended in Annex 2 ‘Comments on Draft Environmental 
Statement chapters relating to Coastal Processes and their impacts’ (KPAL 
160719) – please refer to paragraph 3.36.  

This will be addressed in coastal 
processes chapter 6. 

147.  

Changes within the intertidal and subtidal areas to the east and west of 
the development will clearly have potential effects on the habitats and 
associated biotopes. This needs to consider direct loss of Section 42 BAP 
habitats including Sabellaria reef, mussel beds and muddy gravels. Until 
this information is incorporated into one of the ‘Impact pathways’ 
assessments in the final version of the ES, it is not possible to comment 
on the potential likely impacts.  

The impacts on protected habitats and 
species (including UK BAP habitats and 
species) have been assessed, where 
relevant, under each of the impact 
pathways assessments in Section 8.5. 

148.  

The following additional points have also been covered in the appended 
report (KPAL 160719) – Annex 2 but the results have direct relevance to 
the potential impacts to the intertidal habitats within Swansea Bay, these 
include:  
• paragraph 3.13  
• paragraph 3.14  

This will be addressed in coastal 
processes chapter 6. 

149.  
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• paragraph 3.19  
• paragraph 3.21  
Until the above issues have been addressed in the final version of the ES, it 
is not possible to comment on the full scale of potential impacts on the 
intertidal zone, both within and outside of the lagoon footprint. 

Section 8.3.3.7 needs to mention the anticipated annual dredging of the 
lagoon, as this is likely to be a major impact which will need assessment.  

This been taken into account and the 
Chapter has been amended. 

150.  

Section 8.4.2 Nature Conservation Designations. In places BAP habitats 
have been incorrectly named and there is confusion between BAP habitats 
and nationally rare and scarce SSSI features. In addition, OSPAR habitats 
and species have not been considered (as advised in Annex I of our 
response to the PEIR, section 1.1) 

“We advise that Table 1.2 needs to reflect the fact that in the marine 
context OSPAR habitats and species should be specifically mentioned 
alongside those listed in Annex 1 of the Habitats Directive. See:”  

http://www.ospar.org/documents/dbase/decrecs/agreements/0806e_osp
ar%20list%20species%20and%20habitats.doc  

This been taken into account and section 
8.4.2 has been amended. 

 

151.  

Benthic report – section 8.4.6.25 – percentages are given but it is not clear 
what these values represent.  

Clarification has been added on 
percentages. 

152.  

Section 8.4.6.3 - Fig 8.15 is unclear as the colours and symbols are quite 
small.  

This figure has been updated. 153.  

Section 8.5 -The titles of the different impact pathways are not very clear – 
for example both Impact Pathway 6 and impact pathway 8 are called 
Change in habitat suitability. It is explained earlier in the report that 
Pathway 6 is during construction and Pathway 8 during operation but if 
you open the report part way through its difficult to know whether the 
impact pathway refers to the construction or operational phase. 

The pathway titles have been updated 
accordingly. 

154.  

Section 8.5.4 Impact pathway 3: Re-deposition of suspended sediment. 
This section needs more clarity about where sediment will be deposited, to 
what thickness and over which benthic habitats. Maps would provide a 
useful tool for visualising these potential impacts. 

See figure 6.50 in coastal processes 
chapter. 

155.  

http://www.ospar.org/documents/dbase/decrecs/agreements/0806e_ospar%20list%20species%20and%20habitats.doc
http://www.ospar.org/documents/dbase/decrecs/agreements/0806e_ospar%20list%20species%20and%20habitats.doc
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Section 8.5.6.32 –Please note, highly unlikely pathway as the Zebra mussel 
D. polymorpha is a freshwater species.  

Text has been updated in chapter to 
reflect this. 

156.  

Section 8.5.6.34 highlights that ‘No further mitigation measures are 
proposed beyond the ‘embedded’ requirements for dealing with ballast 
water and hull fouling and complying with guidance and legislation during 
construction activities’. A non-native species risk NRW Advisory Detailed 
Comments Draft ES December 2013 assessment should be carried out for 
the various activities at each stage of the development (construction, 
operational & decommissioning). The current intention requires 
clarification. 

Text has been updated to reflect applied 
mitigation. The impact assessment 
(impact pathways 5 and 13) has included 
all the information that would be covered 
in a non-native species risk assessment 
for the construction and operational 
phases of the development. Any potential 
impacts associated with decommissioning 
are assessed in Section 8.5.15. 

157.  

Section 8.5.9 Impact Pathway 8: Changes in habitat suitability. The impacts 
of increased deposition of fine sediments and the subsequent need for 
annual maintenance dredging within the lagoon needs to be discussed in 
far more detail. There should be consideration of the likely changes in 
benthic community composition, changes in biomass and changes in 
ecosystem function and processes. This needs to be supported by 
references to relevant literature. In additio8n, long term changes in 
sediment type within and outside the lagoon need to be discussed, noting 
that the coastal processes assessment suggests that some areas outside of 
the lagoon may become muddier over time.  

Reference to available scientific literature 
and evidence on changes in habitat 
suitability is provided in the General 
Scientific Context section of Impact 
Pathway 6 which relates to the 
construction phase but is also applicable 
to the operational phase.   
This long term assessment will be 
included in the coastal processes chapter 
6. 

158.  

Section 8.5.10 Impact Pathway 9: Changes in water quality. This section 
discusses the impacts of changes in factors such temperature, salinity, 
nutrient concentrations etc but does not always state the magnitude and 
direction of the physical change expected. The assessment needs to clearly 
state exactly what physical change is expected, what corresponding 
biological response is predicted and what evidence supports this 
assessment. These all need to be discussed in detail. This section is 
important and also links to the section on changes in habitat suitability. It 
might also be useful to rename this section, as it covers a wider set of 
factors than just water quality. In particular, possible anoxia of sediments 
needs to be discussed. 

As noted above, each impact pathway 
section begins with a general scientific 
context section that provides a review of 
the latest available evidence in the 
literature on the sensitivity of features to 
changes associated with the impact 
pathway and provides supporting 
background information for the 
assessment. This is followed by a project 
impact assessment section which 
describes the predicted changes (both in 
terms of magnitude and probability of 

159.  
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occurrence) brought about the Project 
specifically and then assesses the 
significance of these changes on each of 
the key receptors (plankton, macroalgae, 
intertidal ecology and subtidal ecology) 
based on their respective sensitivities and 
importance. 
The possible anoxia of sediments is 
considered as part of the assessment of 
changes in dissolved oxygen. The general 
scientific context section of this pathway 
provides evidence that has been 
reviewed to support the assessment of 
changes on dissolved oxygen on key 
receptors. 

Section 8.5.11 Impact pathway 10: Changes in suspended sediment 
concentrations. This section may need further consideration of the 
possible impacts of long term disposal of sediment, especially if this will 
need to extend beyond the licence period for the Swansea (Outer) deposit 
ground (LU130).  

The predicted changes in ssc have been 
assessed taking account of the worst case 
scenario for disposal and the long term 
effects will be no worse than that which 
has already been assessed. Any further 
future disposal licence will involve a re-
assessment at that point in time. 

160.  

Section 8.5.12 Impact pathway 11: Damage/obstruction to planktonic 
species. This section needs to make links to the macrobenthic communities 
in the lagoon and possible impacts in terms of changes in larval supply. 

This text has been updated to include 
consideration of barrier effects and larval 
supply. 

161.  

7. Our previous comments (from PEIR response 5/8/13) not addressed in 
Draft ES (Section identifiers relate to numbers used in our PEIR response)  

1.1 We advise that Table 1.2 needs to reflect the fact that in the marine 
context OSPAR habitats and species should be specifically referred to 
alongside those listed in Annex 1 of the Habitats Directive. See:  

http://www.ospar.org/documents/dbase/decrecs/agreements/0806e_osp

This table has been amended as noted 
above. 

162.  

http://www.ospar.org/documents/dbase/decrecs/agreements/0806e_ospar%20list%20species%20and%20habitats.doc
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ar%20list%20species%20and%20habitats.doc   

Not yet addressed.  

8.3 The EIA methodology proposed in Chapter 8.0 appears to be adequate 
at a broad level but is lacking in detail in some areas. Some of the factors to 
be assessed are somewhat subjective in nature and there is little detail 
concerning exactly how the scoring will be done (examples include 
‘Probability of occurrence’ and ‘Sensitivity of Feature’). We also note little 
evidence of a precautionary approach when considering assessment 
matrices, for example, a ‘highly’ important feature with a ‘low’ 
vulnerability would receive a ‘Minor’ estimation of significance, which 
according to the PEIR would require no mitigation for that particular 
feature. If one is to take a precautionary approach then surely a highly 
important feature with the potential to be subjected to ANY amount of 
vulnerability requires some level of mitigation? This would potentially 
result in many highly important habitats being overlooked.  

Not yet addressed. See relevant comments above. 

As noted above, a category for ‘very high’ 
importance of feature is included in the 
EIA methodology that takes account of 
internationally protected habitats and/or 
species (see Table 8.4). Under this 
category, a low vulnerability of the 
feature to the impact will result in a 
minor to moderate impact which would 
require some form of mitigation to 
reduce the impact to acceptable levels. 
Any uncertainty in the assessment has 
been expressed by presenting changes as 
ranges rather than single point values, 
wherever possible.  Furthermore, a worst 
case judgement has been followed 
throughout in order to ensure that the 
assessment is conservative and 
precautionary. 

163.  

8.4 NRW are generally satisfied with the intertidal resurvey carried out in 
January and May 2013 (see 8.4.5 Intertidal Ecology) that targeted some of 
the higher priority habitats in the Swansea bay area, however a full and 
comprehensive Phase 1 Biotope survey would have been preferable.  

An area of sheltered muddy gravels (BAP Habitat - SS.SMx.CMx.ClloMx) has 
been excluded from Fig 8.5 previously recorded in the original Phase 1 
survey conducted between 2001 – 2003 by CCW. Clarification of the 
existence of this habitat in the more recent survey conducted in 2013 
should be included in the final version of the ES, including appropriate 
recognition within the ‘impact pathway’ section. 

There is no reference to sheltered muddy 
gravels (BAP Habitat - 
SS.SMx.CMx.ClloMx) in the CCW biotope 
data from Swansea Bay (2001-2003) 
which is why it has not been included in 
Figure 8.5. Also, none were recorded in 
the more recent intertidal survey carried 
out in 2013. 

164.  

8.5 We are broadly happy with the survey methodology that has been The interpretation of the geophysical 165.  

http://www.ospar.org/documents/dbase/decrecs/agreements/0806e_ospar%20list%20species%20and%20habitats.doc
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undertaken to date. However, in order to comment fully we will need to see 
a detailed description of the interpretation of the geophysical survey (i.e. 
details of how the sediment map was created). We will also need to see a 
full analysis of the grab, trawl and any other benthic survey work done to 
date; this has not been included in the PEIR. We also commented previously 
that the placing of survey sites in the wider area surrounding the lagoon 
was dependent on detailed hydrodynamic modelling which had not yet 
taken place. Again, we will need to see the full results of such modelling. 
Ideally we would like to comment on this prior to publication of the ES 
(though understand this will be at the applicant’s discretion).  

Not yet addressed. See relevant comments above.  

survey and modelling results are included 
in Coastal Processes Chapter 6. The 
subtidal survey report will be available on 
request as it would not be appropriate to 
publish this information.   

8.8 Until the issues related to the underlying coastal processes modelling 
have been resolved it is difficult to fully understand the range and scale of 
potential impacts that may arise as a result of the TLSB development, and 
what effect they may have on the intertidal habitats and species within 
Swansea Bay. NRW strongly recommends that issues related to physical 
coastal processes modelling are addressed as soon as possible to allow an 
appraisal of the adequacy of the baseline work for the intertidal and 
subtidal benthic data chapters.  

Not yet addressed. See relevant comments above.  

This will be addressed in coastal 
processes chapter 6. 

166.  

8.10 NRW welcomes the proposal to undertake an INNS risk assessment for 
the construction phase of the development (see paragraph 8.6.4.11), 
however we will need to have sight of the detail associated with the actual 
content of this assessment in order to evaluate whether all factors have 
been considered. We advise that as well as taking measures to prevent the 
introduction of new non-natives to the area (see paragraph 8.6.5.14), 
measures should also be put in place to ensure that existing ones (e.g. 
Crepidula fornicata) are not exported from the site to new locations.  

We note that Paragraph 8.6.4.24 somewhat contradicts the above 
statement implying that a non-native risk assessment will take place after 

Please refer to assessments of Impact 
Pathways 5 and 13 which include all the 
information that would be covered in a 
non-native species risk assessment for 
the construction and operational phases 
of the development. Any potential 
impacts associated with decommissioning 
are assessed in Section 8.5.15. Proposed 
mitigation measures are outlined in 
Section 8.7. 
 

167.  
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the construction phase once the development has been completed - this is 
not acceptable as once established marine INNS are almost impossible to 
eradicate. Mitigation measures must be incorporated into the planning 
development stage. Reference and mitigation against ballast water only is 
not enough to ensure that all pathways preventing the ingress of marine 
non-natives have been identified.  

We welcome the approach taken by TLSB in outlining measures for limiting 
the potential introduction and spread of marine Invasive non-native 
species as a result of the lagoon development (sections 8.6.4.11 – 8.6.4). 
However, greater clarification over the how such measures will be 
implemented and on what timescales, would be welcome in the final 
version of the ES. For example, identification of specific persons 
responsible for the monitoring of certain activities and ensuring that 
appropriate biosecurity measures are being taken and guidance followed.  

 
 

8.12 NRW seek clarification regarding the following statement in 
paragraph 8.6.5.20 of the report, “Finally should maintenance dredging be 
required within the lagoon, similar to that carried out for the Ports dredged 
navigation channels, this will also have ongoing implications for the 
subtidal habitats and species”.  

Maintenance dredging within the lagoon may have significant implications 
for both intertidal and subtidal ecology within the proposed lagoon 
footprint and also further afield depending on disposal methodology and 
location of the dredge material. Clarification over potential options for such 
a scenario is needed.  

The PEIR does not cover disposal of dredge spoil. We would advise that if 
dredge spoil disposal is required this is included in the main application, 
rather than being the subject of a separate licence. We note that all of the 
sediment dredged from the lagoon area. 

Although the draft version of the ES has identified a specific site for the 

Maintenance dredging methodology is 
has been included in Chapter 4. 

168.  
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deposition of dredge material and to a certain extent taken this into 
consideration with the modelling (Chapter 6), the amount of dredge 
material appears to have been significantly underestimated and needs to 
be re-evaluated in the final version of the ES, which should also include a 
quantitative assessment of material for maintenance dredging within the 
lagoon footprint and potentially the channels on both the west and east 
side of the lagoon walls.  

8.13 NRW seek clarification as to the access requirements across the 
intertidal zone during the construction phase.  

Potential impacts on intertidal habitats (other than directly under the 
proposed lagoon footprinting) as a result of access requirements during 
the construction phase of the development have not been addressed in 
the draft ES. We would welcome inclusion of such information in the final 
version of the ES. 

All access requirements will be within the 
footprint of the Lagoon and therefore the 
impacts associated with habitat loss and 
habitat suitability (impact pathways 7 and 
8) during operation are considered to 
provide a worst case assessment of the 
effects brought about by the Project.  

The temporary rock storage area will be 
within the footprint of the Western 
Landfall works and therefore the effect 
on Sabellaria has been included within 
this assessment. 

 

169.  

SB CEFAS 01/02/14 36. Benthic Data Report 2013 - The benthic technical report provides 
detailed information on the distribution and composition of particle sizes 
across the study area but fails to provide equivalent information for the 
fauna (both from grabs and trawls). Cefas would expect to see maps 
showing univariate metrics (i.e. species number, abundance, diversity and 
biomass) per station across the study area. Currently there is only 
information on the average numbers of individuals, taxa and biomass 
which is not enough information to assess the characterisation of the area. 
Equally, Cefas would expect to see the multivariate results plotted on a 
map (although it has been included in the draft ES chapter 8). This would 
enable the reader to understand how the fauna is distributed across the 

This information has been included in the 
updated subtidal benthic survey report 
will be available on request as it would 
not be appropriate to publish this 
information.   

170.  
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area. None of the subtidal communities have been assigned to a biotope – 
unlike the intertidal. There also needs to be more information (maps) on 
the distribution of epifauna across the survey area.  

37. Section 8.4 - Information on the subtidal fauna is not as comprehensive 
as the intertidal, which is a result of the lack of information within the 
Benthic Technical Report (2013) described above in point 38. Information 
is provided on the average numbers of species, individuals and biomass 
per sample but no information on the spatial distribution of these metrics 
across the site. Text is provided detailing at which stations the greatest and 
least abundance was recorded, but this should be supplemented with a 
map. Reference is also made to the contribution of the major taxonomic 
groups but, a map is not provided of how these groups are distributed 
across the site. Currently there is not enough information to make a full 
assessment on the likely effects that the development may have on the 
subtidal fauna. More detailed information is needed to fully characterise 
the site. If this information was incorporated into the Benthic Technical 
Report and the report was then added as an appendix, the current text in 
the ES could then refer to the maps within the Technical report.  

This information has been included in the 
updated subtidal benthic survey report 
included in included will be available on 
request as it would not be appropriate to 
publish this information.   

171.  

38. Benthic Data Report 2013 - Sabellaria spp. were found at the study 
area but no information is available on the abundances of the species and 
where they were found (with the exception of Sabellaria alveolata at Stn 
29). Cefas would advise the incorporation of a map to show the location 
and density of Sabellaria spp. Also, Appendix C does not contain a species 
by station matrix, only a major taxonomic group by station matrix. It would 

be useful if the species by station matrix is included in the Appendix 

This information has been included in the 
updated subtidal benthic survey report 
included in included will be available on 
request as it would not be appropriate to 
publish this information.   

172.  

39. Section 8.4.6.11 to 8.4.6.13 - Maps need to be provided showing the 
distribution of the rare, non-native and important species discussed here. 
Regarding Sabellaria, it would be more informative to include a map which 
also shows the intertidal extent of the reef. These should be included 
within the final ES. 

Please refer to the subtidal benthic 
survey report included will be available 
on request as it would not be appropriate 
to publish this information.  The text in 
the chapter has been updated to include 
reference to figure showing intertidal 
extent of surveyed sabellaria. 

173.  

40. Section 8.8, Table 8.9 - Details the mitigation and monitoring planned This table provides details on the 174.  
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during construction and operation. Currently there is no monitoring 
planned for the intertidal and subtidal ecology with the exception of 
protected features. However monitoring should be undertaken of all 
intertidal and subtidal features (whether protected or not) to validate 
predictions made in the ES. 

mitigation required where a moderate or 
major adverse impact has been assessed. 
Impacts on non-protected intertidal and 
subtital features have been assessed as 
minor at worst and therefore only 
mitigation for moderate/major impacts 
on protected species is considered 
necessary following standard EIA 
methodology. In order to validate 
prediction s in the ES, however, 
monitoring of both subtidal and intertidal 
habitats and species have been proposed. 
Further details on monitoring is provided 
separately in Section 8.9  

41. Chapter 8 – Previous PEIR comments dated 31st July 2013 stated that 
further work was required on the mitigation and monitoring plan to 
support the DCO application. Cefas note that this is to be updated in the 
Final EIA and Cefas would expect all the references to mitigation and 
monitoring in this section to be updated and don‟t just state „described in 
Section X‟. 

Sections 8.7 (mitigation), 8.8 
(enhancement) and 8.9 (monitoring) have 
been updated in the chapter. 
 

175.  

 42. Section 8.4 - The intertidal zone has been thoroughly characterised 
using data from 2001-2003 and from 2013, with numerous maps providing 
visual evidence. Cefas am therefore satisfied with the intertidal results, 
characterisation and presentation within the draft ES. 

Noted. 176.  

 RSPB 06/01/14 General comment:  
The approach of examining the impact species by species helps to identify 
the potential issues at the species level but it lacks a general overview of 
the combined impacts.  

Cumulative and in-combination 
assessment in Chapter 8 has taken 
account of overall impact on functioning.  
 

177.  

8.5.14.7 Macroalgae: We question the impact assessment of Sargassum 
muticum and its potential to spread, which is considered to be 
“insignificant to minor adverse significant”. This species has established in 
general vicinity and is already creating problems through out-competing 
native seaweeds and seagrasses.  

The conclusion of ‘insignificant to minor 
adverse significant’ is based on the 
following input parameters to the 
standard EIA framework described in 
Section 8.3.3: 

178.  
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The magnitude of change is considered to 
range from negligible to large depending 
upon the scale and nature of any 
introduction of non-native species; 
The probability of occurrence for these 
pathways is considered to range from low 
to medium given the overall extent of 
new colonising substrate and scale of 
changes in hydrodynamic and 
sedimentation environment brought 
about by the Project; 
The sensitivity of macroalgae to the 
introduction of non-native species, 
including Sargassum muticum, is 
considered to be low to moderate due to 
the potential for non-native species to 
compete for space and food with native 
species. 
The importance of the habitats affected 
are viewed as low in terms of their level 
of protection and consequently, the 
overall impact is considered to be 
insignificant to minor adverse significant.  
Despite this, the mitigation measures 
that are proposed in Section 8.7 for the 
significant adverse impacts associated 
with non-native species will help to 
manage any potential introduction and 
spread of S.miticum.  

8.5.8.11 Project Impact Assessment:  
There are discrepancies in habitat percentage loss calculations which 
undermine confidence in the ES impact assessment. Different percentage 
losses of intertidal are provided in different chapters.  

The text has been updated to provide the 
correct habitat areas.  
 

179.  
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For example, Chapter 8, Table 8.7 “Changes in intertidal and subtidal 
habitat extent [to be reviewed]”. This table summarises habitat gains and 
losses. It illustrates a loss of 64.2ha intertidal habitat under or within the 
lagoon. The area of intertidal for Swansea Bay is given to 2424ha and thus, 
the actual loss equates to 2.65%. In contrast, in Section 8.5.8.16, a net loss 
of 1.58% is quoted.  
Whereas, in Chapter 9, Section 9.5.3.14 a net loss of 62ha is quoted and is 
miscalculated as 3.32%. While this should be corrected to 2.56%. This does 
still not equate with the figures provided in Section 8.5.8.16.  
The draft ES therefore requires revision to provide consistent assessment 
of the loss of intertidal habitats under or within the lagoon.   
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9. Fish including Recreational and Commercial Fisheries (Chapter 9 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB Swansea 
University & 
St Modwens 

17/12/13 Inadequacy of sampling protocol 
As a coastally attached lagoon it is perfectly right for the interdal and 
shallow subtidal zone to be sampled from the beach. But the majority of 
the construction is in deeper waters further offshore. A significant part of 
the sampling effort was beach based and only a small amount was boat 
based (1 day every sampling period). 
The protocol didn’t include sampling midwater fish with a pelagic trawl. 
Swansea Bay isn’t that deep (~15m) but an otter trawl only samples from 
the seabed up to 3-4m above it. There are significant numbers of fish in 
Swansea Bay that spend most or all of their time more than 4m above the 
seabed. one of these species is adult sprat that are present in very large 
numbers in Swansea Bay (and especially the lagoon footprint) over the 
autumn and winter. These were for the most part totally missed by the 
lagoon fish survey team. Tidal Lagoon representatives were told by me 
that they would need sample midwater fish, either with a pelagic net, or 
with an echosounder (would give presence and distribution of midwater 
fish but not species). Sprat are hearing specialist fish and very fragile, they 
will be impacted by construction noise and will have poor survivability 
during turbine passage. 
There are twaite shad present in Swansea Bay during the summer. They 
are a migratory fish and very rare. Like sprat they are susceptible to 
underwater noise and are expected to have high mortality if they go 
through the turbines. Potentially shad are using Swansea Bay as a summer 
feeding ground and not trying to migrate up the Tawe. 
Fish sampling was carried out once every quarter and only over 1 year. 
There are large movements of fish in and out of Swansea Bay with many 
species showing distinct seasonality. There is also a large amount of inter-
annual variability with the sampling period locally being thought of as an 
unusual year (probably due to a very cold spring). 
The above compares to an EIA study we were involved with in Bridgewater 

It is true that 50% of sampling effort 
targeted intertidal sites; these areas were 
included owing to their importance as 
nursery areas. The fact that juvenile life-
stages of many fish species were 
numerous in intertidal sampling and 
absent from subtidal sampling reflects 
this. It should be noted that in all 
sampling occasions two days were 
allotted to subtidal sampling, one for 
otter trawling and a second for beam 
trawling. 
57% of fish caught during the subtidal 
sampling were identified as pelagic, this 
was primarily composed of herring and 
sprat. Rationale for methodology was 
presented and agreed with the 
Environment Agency at a meeting on the 
14th of January 2013. 
The presence of twaite shad within 
Swansea Bay has been discussed 
throughout the ES, as has their relative 
vulnerability to underwater noise and 
turbine damage. Given that they are not 
known to spawn within any of the rivers 
flowing into Swansea Bay they cannot be 
directly sampled, and any catch at sea 
would be considered fortuitous. Current 
best practice advises that monitoring of 
adult shad should occur within rivers 

180.  
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Bay (looking at the impact of the cooling water intake for the new Hinckley 
power station) where boat based sampling effort was 3 days every 2 
months with beam, otter (benthic) and pelagic trawls. 

using fish counters following their re-
entry1. 
 

Fish modelling studies – lack of validation 
The fish models produced (turbine encounter and turbine mortality) I’m 
sure have been done correctly . This kind of approach is very new and 
there isn’t much evidence yet of how useful they are. There was no 
validation done for the models used for the lagoon and there seems to 
have been little or no attempt at validation of similar models used in other 
circumstances. Validation of the model at a simple level would be 
relatively easy. 

STRIKER model is largely based on 
empirical data and has been validated by 
Turnpenny et al. 20002.  This type of IBM 
model application has been validated in 
the context of fish approaching dam 
sluices by e.g.  Goodwin et al., 20063, 
20074 
 

 

181.  

Herring spawning site 
This a herring spawning site in front of the docks that will be mostly 
enclosed by the lagoon. The developers have said they will build the wall in 
this area outside of the spawning period and create replacement habit on 
the lagoon wall in time for the next spawning season. There is no evidence 
that this approach will work and suggesting this as a mitigation measure is 
highly speculative. 

As highlighted within the ES there are 
three sites at which herring are currently 
known to spawn within Swansea Bay; one 
of these is the sea defences at Port Talbot 
Docks. Evidence56 indicates that herring 
can readily adopt breakwaters and sea 
defences to spawn when their natural 
habitat isn’t available. The main limiting 
factor would be wave-wash. Therefore, 
the likelihood of herring using the Lagoon 

182.  

                                                           
1 Hillman, R. J., Cowx, I. G. and Harvey, J. 2003. Monitoring the Allis and Twaite Shad. Conserving Natura 2000 Rivers Monitoring Series No. 3, English Nature, Peterborough. 
2 Fawley Aquatic., Turnpenny, A. W. H., Clough, S., Hanson, K. P., Ramsay, R., & McEwan, D. (2000). RISK ASSESSMENT FOR FISH PASSAGE THROUGH SMALL, LOW–HEAD 
TURBINES. 
3 Goodwin, R.A., Nestler, J.M., Anderson, J.J., Weber, L.J. (2007). Forecasting A New Tool to Forecast Fish Movement and Passage. Hydro Review, 26, (4), August 2007. 
4 Goodwin, R.A., Nestler, J.M., Anderson, J.J., Weber, L.J., Louckset, D.P. (2006). Forecasting 3-D fish movement behavior using a Eulerian-Lagrangian-agent method (ELAM). 
Ecological Modelling, 192 (1-2), 197-223.   
5 Groot, S. J. 1980. The consequences of marine gravel extraction on the spawning of herring, Clupea Harengus Linne. Journal of Fish Biology. 16, 605-611. 
6 U.S. Army Corps of Engineers. 2013. Supplemental environmental assessment (ER-11-04-S) and finding of no significant impact Channel Rock Breakwaters Corrective 
Navigation Improvements Sitka Harbor, Alaska. Jber, Alaska. 
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sea wall to spawn is good; however, the 
success of spawning is uncertain. This is 
acknowledged in the significance tables 
within the ES.  

Links with other studies 
The fish report seems to have been written in isolation from the other 
reports (in fact there seems to be little cross referencing between any of 
the reports). Of most concern is the lack of linkage between the fish report 
and the bird report. Specifically a link between the large numbers of over 
wintering fish eating birds (mostly great crested grebe) and the fish 
abundance within the footprint of the lagoon at this time of year. The 
grebe are very likely feeding on the large numbers of sprat present on the 
lagoon site. These fish will either be killed by passage through the turbine 
or excluded from the site. This will have a significant impact on the birds. 

Reference to other chapters has been 
made where applicable. Evidence 
indicates that the scheme is likely to 
increase food availability, see comment 
11. Only a proportion of fish are likely to 
be impacted by the turbines, and annual 
fluctuations in the stock of fish, like sprat, 
will be dominated by other factors linked 
with recruitment success (e.g. Climate).  

183.  

SB NRW 24/12/13 We recognise that generally very little is known about the impacts of tidal 
barrages, it is therefore difficult to determine the levels of a range of 
impacts which may result from the proposal with any certainty. We would 
recommend the final ES clearly sets out, for each impact, a narrative which 
outlines the relative proportion of evidence, assumption and expert 
knowledge which has been used to reach the conclusion of the 
assessment. The purpose of this being to ensure uncertainties are 
acknowledged and relevant levels of confidence can be considered by the 
Examining Authority. 

Assessments have been derived from a 
combination of expert knowledge, 
published and peer reviewed literature. 
This has been referenced throughout the 
ES. The uncertainty surrounding the 
significance levels attributed to the 
effects of such operations is clearly 
represented by the confidence levels 
given to individual assessments. 

184.  

 NRW  1. Monitoring  
We are of the opinion that the level of monitoring presented is not 
sufficient to inform the fish fauna baseline for this project. For a nationally 
significant infrastructure project with significant predicted impacts on local 
fish populations, more than one year’s worth of data is necessary to inform 
a robust baseline that can be used to assess operational impacts of the 
project, in particular to address temporal variability, quantitative 
assessments, replication and control sites. We acknowledge that some 
baseline data has been gathered for fish species within the zone of 
influence of the proposed development.  

Duly noted.  
Further data, including site-specific 
papers regarding migratory fish, has been 
incorporated into the ES.  
A post-construction suite of surveys is 
currently being designed. Details of the 
work will be released as soon as possible.  

185.  
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Further consideration, however, should be given to data in existence which 
may be used to inform the baseline for migratory fish species in the 
riverine environment, beyond the limited data already used in the 
assessments, as well as to identify possible gaps in the baseline data. Given 
the conclusion of ‘minor residual effect’ on salmon and sea trout is largely 
based on what appears invalidated modelling and unsubstantiated 
mitigation, this further analysis is required to increase the confidence in 
the predicted impacts and form a suitable baseline to enable pre-and post 
commissioning comparisons should the scheme gain the necessary 
permissions. We acknowledge that the purpose of the survey was 
characterisation of the area, as stated in 9.2.3.4, however as construction 
is anticipated to start in 2015 not much time has been allowed for baseline 
surveys. It is generally accepted that for any biological monitoring, at least 
2 years’ worth of data gathering is necessary to establish an understanding 
of biological communities (there is no reference within the draft 
Environmental Statement to further surveys being planned for 2014).  
The desktop study demonstrates that sparse data is available for Swansea 
Bay, the most up-to-date being the CEFAS/Ellis report dated 2012. This 
data is of low to medium confidence and there is no indication of the 
survey effort in the area. This lack of high confidence and lack of recent 
data sets further highlights the necessity to establish strong baseline 
monitoring.  
There is no mention of construction and most importantly operational 
surveys; we advise that the scope of these surveys is investigated at the 
earliest opportunity in order to inform the extent and specific targets of 
future baseline surveys. We recommend that the development of an 
operational monitoring programme to corroborate the assumptions made 
in the ES; this monitoring programme should set action levels for impacts 
and be linked to agreed mitigation. Any such monitoring should be agreed 
with ourselves. 

Monitoring of noise originating from piling operations during the 
construction phase of the development will also be necessary in order to 
ascertain whether modelled predictions of noise emissions are correct and 

TLSB propose to use vibro-piling 
techniques to minimise impacts during 
construction.  

186.  
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to ensure specified noise limits are not exceeded. 

2. IBM Modelling  
The assessment of impacts on fish is based solely upon the use of IBM 
combined with STRIKER modelling. We believe there is a great risk 
associated with this as we have concerns that the use of IBM fish 
behaviour model is novel and to our knowledge not validated in this 
context. It is therefore required that a validation exercise is undertaken 
and the model verified with real-life data. Without this critical step in the 
assessment process, we have little confidence in the modelled outputs. 
Validation could be drawn from a range of published scientific literature 
based on previous uses and validation of IBM models in comparable 
scenarios. If this is not available then a telemetry monitoring programme 
of migratory fish populations in the location of the proposed development 
should be undertaken. The Draft ES (Appendix 9.3) provides an example 
relating to the tracking of one salmon smolt within Southampton Water. In 
our opinion this one example does not constitute adequate validation of 
the model in the context of migratory fish behaviour within Swansea Bay. 

The IBM is relatively new, although it was 
first developed for the Strategic 
Environmental Assessment of the Severn 
Tidal Barrage scheme in 2010. The first 
similar model in the peer reviewed 
literature was made in 1991 (Pascual & 
Quinn)7 and focused on adult salmon 
returning to North American rivers. There 
are many thousands of similar models in 
the literature, and they are now a critical 
component of marine fisheries 
management (summarised in Willis, 
20118) Validation has been done in the 
same way as a model of physics is 
validated against observed facts, in this 
case the observed facts are that 
migratory fish have certain swimming 
capabilities  (which are well reported) 
and that they leave their natal rivers and 
migrate to the sea and return as adults. 
One of the great benefits of the 
individual-based modelling approach is 
that they can be calibrated with 
individual physiological information. The 
model only incorporates the various 
known features of swimming behaviour 
and land avoidance thus it is a very 

187.  

                                                           
7 Pascual, M. A., & Quinn, T. P. (1991). Evaluation of alternative models of the coastal migration of adult Fraser River sockeye salmon (Oncorhynchus nerka). Canadian 
Journal of Fisheries and Aquatic Sciences, 48(5), 799-810. 
8 Willis, J. 2011 Modelling swimming aquatic animals in hydrodynamic models. Ecological Modelling 222 3869-3887 doi:10.1016/j.ecolmodel.2011.10.004 
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simple addition to a model of passively 
drifting particles; all of the necessary 
biological information can be obtained 
from peer-reviewed scientific literature. 
 Validation could be drawn from a range 
of published scientific literature based on 
previous uses and validation of IBM 
models in comparable scenarios.  
The model is not falsified by any 
observation or report of these or similar 
species. The model aims to capture a full 
range of the outcomes reflecting the 
estimated uncertainty around the input 
variables (which are based on cited 
studies). The worst case scenarios are 
then assumed. Any further ‘validation’ 
based on similar species in this or other 
locations would tighten the variables 
around certain values that are already in 
the range of the variables we have tested 
and therefore could only lead to less or 
equal impact. 
In response to the comment: 
If this is not available then a telemetry 
monitoring programme of migratory fish 
populations in the location of the 
proposed development should be 
undertaken.  
This would be unlikely to produce any 
more valid input. Firstly, the size of 
acoustic tags that can be used in smolt 
when they are leaving the estuary (15 cm 
length) can only be detected at about 500 
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m range. So to understand how such fish 
migrate out of Swansea Bay would 
require either individual smolts to be 
tracked continuously by boat or an 
impractically large hydrophone array. For 
adult fish, which can take more advanced 
archival or acoustic tags, the main 
challenge would be to catch and release 
fish far enough out from the estuary (e.g. 
20 km) to cover the appropriate frame of 
reference without translocating them 
from the river mouth where their 
behaviour will already be changing to 
that of the river phase. This is why the 
Davidsen et al. 20139 study is valuable, 
because the same species as found in 
Swansea was used and the study 
specifically identified the travel times 
from the relevant distance (10-20 km) 
away. This type of study would be 
difficult to replicate in Swansea. A tagging 
study needs a reliable source of fish at a 
known point in their behavioural cycle 
and it would be difficult to catch fish 
about 20 km away from the target rivers 
because of the size of the Bristol Channel. 
Also, any fish caught that far offshore 
may head for one of the other rivers in 
the area and yield little helpful 

                                                           
9 Davidsen, J.G. et al., 2013. Homing behaviour of Atlantic salmon (Salmo salar) during final phase of marine migration and river entry. Canadian Journal of Fish and Aquatic 
Sciences, 70(5), pp.794–802. 
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information. Studies were cited which 
have focused on these phases of 
migration from North America (Quinn 
200510) but these studies rely on the 
presence of much larger stocks and a 
strong salmon fishery operating in the 
wider channel area to provide test 
subjects. 

3. Long term effects and contextualisation  
In general, there has been no assessment of the long-term effects of the 
project. The assessments focus on the construction phase combined with 
annual operational impacts. Modelling of sediment transport during the 
operational phase of the lagoon is limited to two dimensional modelling 
and has not provided an insight into how the physical environment will be 
altered as an effect of the proposed lagoon structure within Swansea Bay 
over time. This is an intrinsic part of the assessment given the anticipated 
120 year lifespan of the proposed development and the possibility of the 
lagoon wall structure remaining in place once the operational life of the 
lagoon has ceased.  
These physical processes underpin all subsequent environmental 
assessments, including predicting changes to intertidal and subtidal 
biotopes and habitats. These subsequently affect fish populations in terms 
of spawning, foraging, migratory routes, nursery areas and behavioural 
responses. Further consideration needs to be given to cumulative mortality 
impacts over the lifespan of the project, specific lifecycle models need to 
be developed so effects on fish populations resulting from the proposed 
development can be evaluated. Within this model, consideration also 
needs to be given to the effects of climate change and other 
anthropogenic pressures 

Inherent natural variability in marine and 
migratory fish stocks is such that the 
predicted low level mortalities 
determined by the models used would 
not be perceptible against background 
noise. 

188.  

4. Mitigation  The impact of artificial rock reefs within 189.  

                                                           
10 Quinn, T., 2005. The behavior and ecology of pacific salmon and trout, Seattle: University of Washington Press. 
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Generally there is some confusion within the draft ES chapter as to what 
constitutes mitigation and habitat enhancement. Mitigation proposals 
must be suitable for the predicted impacts and in keeping with the natural 
environment e.g. the rock wall structure providing new habitat is not likely 
to be suitable mitigation for removal of intertidal habitat as it is not 
replacing ‘like for like’.  
 
Assumptions have been made within the ES, relating to an expectation of 
success of the proposed mitigation measures, i.e. herring spawning 
grounds and the lagoon wall providing enhanced habitat for fish/shellfish – 
none of which are supported by robust evidence. It is our view the use of 
anecdotal evidence is not appropriate in this context. Further detail is 
given in the Annex 3. 

the marine environment has been 
thoroughly investigated. Evidence from 
the UK indicates that following the 
introduction of anthropogenic reefs 
“epifaunal colonization is rapid, and that 
reefs do provide a good habitat for 
lobsters and other commercial shellfish”.  
Further work from the UK (Salcombe 
reef) supports the view that artificial rock 
reefs can enhance biodiversity, and that 
colonisation from species including 
hydroids; ascidians and fish can happen 
within weeks (Mortimer, N. pers. comm. 
2014).  Although site-specific post-
construction research is considered 
essential to such projects, the overall 
view is that they positively benefit the 
marine environment. For a thorough 
review of the effect of artificial reefs in 
marine environments please refer to 
Jensen, 200211.  
In regards to herring spawning please 
refer to comment 3.  

5. Habitat loss  
 
We have little confidence with the conclusion, based upon the current 
information available to us that there is likely to be a healthy ecological 
function within the lagoon. This is due to the uncertainties surrounding the 
assessments and the long term effects of the project. Further assessments 
of the impacts of routine maintenance dredging and alteration to physical 

The impacts from operational 
maintenance, such as dredging, are 
expected to be quantified through post-
construction surveys which are currently 
being designed. The uncertainty 
surrounding the significance levels 
attributed to the effects of such 

190.  

                                                           
11 Jensen, A. 2002. Artificial reefs of Europe: perspective and future. ICES Journal of Marine Science, 59: S3-S13.  
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processes need to be carried out before the condition of the habitat within 
the lagoon can be evaluated. If the subtidal and intertidal habitats are 
modified and result in impoverished and unnatural ecosystems to the area, 
it should be considered that these are long-term habitat losses for the 
duration of the project and mitigation or reparation for this loss should be 
envisaged. 

operations is clearly represented by the 
confidence levels given to individual 
assessments.  

6. Tideway Model  
It is not clear how sustainable mortality rates of 10%, derived from the 
Tideway Fish Risk Model (TFRM) can be transposed to the Swansea Bay 
Tidal Lagoon project. No explanation has been given as to how this is 
comparable and how this 10% value can be appropriate in this instance. 
Species present within the lagoon vary greatly in relation to their response 
to impacts and some suffer greatly from anthropogenic-induced mortality. 
Furthermore, there are no quantitative assessments of population sizes for 
the majority of fish species affected. Without the robust baseline, 10% 
change will be undetectable as there will not be sufficient understanding 
of existing conditions. 

Since there are no formal regulatory 
guidelines on how to assess the 
magnitude of a mortality impact on fish 
populations, we constructed a scale of 
values ranging from <1% to >10% based 
on the TFRM and a number of other 
project studies. We have not suggested 
that a 10% mortality would necessarily be 
sustainable in the Swansea Bay context, 
although it may be for some species. In 
fact we have classified >10% as being a 
High magnitude impact. We have 
changed the ‘negligible’ figure to 1% 
rather than 0.1% as we thought 0.1% 
impracticably low. 

191.  

7. Previous advice  
7.1 PEIR Response  
It would appear that a the majority of key points, comments and 
recommendations provided by us in relation to Chapter 9 of the PEIR 
consultation have not been fully addressed in Chapter 9 the draft ES. We 
refer you to Annex 1 Section 9 of the PEIR response.  
7.2. Environment Agency Wales (EAW) EIA scoping consultation response  
EAW also raised a number of comments in response to the EIA Scoping 
consultation in relation to Fisheries (dated 13th November 2012). We 
consider certain points raised in relation to the EIA Scoping response 
remain outstanding or incomplete. These points remain relevant for 
consideration in relation to the draft and final ES. For a full description of 

Responses below address Annex 1 
Section 9 PEIR comments: 
-Rivers Usk and Wye have now been 
assessed 
-Habitat fragmentation is accounted for 
within the IBM model 
-Impacts associated with maintenance 
dredging; amenity activities; recreational 
fishing; increased lighting; resuspension 
of contaminated sediment and energetic 
impacts to fish have all been addressed 
within the ES. The latter is implicit within 

192.  
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the comments raised please see the EIA Scoping consultation response 
itself (dated 13th November 2012). 

the IBM, indicating that maximum delay 
attributable to the Lagoon is at most of 
two tidal cycles at any tidal state, for less 
than 1% of fish (species dependent).  
-For a review of directional hearing and 
how ‘soft starts’ could affect fish please 
refer to Fay, 201112, reference to this has 
been made within the ES. 
-Assessments regarding benthic 
colonisation rates following construction 
have been addressed in Chapter 8, 
Intertidal and Subtidal Ecology. Evidence 
suggest that this will be swift, within 
weeks. See comment 11. 
We believe that responses received 
during scoping have now been 
addressed within the ES.  

8. Specific comments  
We have provided specific comment and narrative in respect of this 
chapter in Annex 3. 

Noted. 193.  

 NRW Annex 3  9.2.1.1 Written responses received were based on direct consultations 

and feedback from the Preliminary Environmental Information Report 
(TLSB, 2013) and have been used to develop the scope of the assessment. 
Details of the consultation responses. How have concerns raised in the 
response from The Angling Trust been addressed in the Draft 
Environmental Statement (DES)? 

Please refer to tabulated responses to 
Angling Trust. 

194.  

9.2.3.1 Four quarterly surveys will have been completed by the end of 
2013: We do not consider 1 year of pre-surveys sufficient and would 
recommend that at least another year is carried out pre-construction. For 
an NSIP project with significant predicted impacts on the fish populations 

Noted. A second year of surveys is 
currently being designed.  Statistical 
analysis  to provide a quantitative study 
in Swansea Bay would entail multiple 

195.  

                                                           
12 Fay, R. ed., 2011. Directional hearing in fishes. In Advances in sound localization. pp. 403–512 pp. 
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in the bay, more than one year’s worth of data is also needed in order to 
create a robust baseline that will be used to assess operational impacts of 
the project, in particular to address temporal variability, quantitative 
assessments, replication and control sites. We further advise that 
statistical analysis is required on the baseline data to establish whether the 
dataset is robust enough to allow comparison with operational monitoring 
results in future years. Riley nets used for the intertidal surveys are not a 
WFD recognised method. There is variation in the net dimensions of the 
net used for delivering otter trawl surveys. This creates variation within a 
dataset; a standard methodology should be used throughout the baseline 
surveys. This variation in net size is not acknowledged within the DES. 

years of data ( most likely in excess of  
10) owing to the natural variability in 
stocks.  
It is outside the scope of this study to 
provide a fully quantitative assessment 
concerning fish population dynamics 
within Swansea Bay. The surveys 
undertaken will inform an assessment of 
impact pre- and post construction.  
See Appendix 5 for limitations. 
 

9.2.4.3: WFD should be listed here Noted. 196.  

9.3.1.4 Sea lamprey (Petromyzon marinus) and  
Twaite shad (Alosa fallax) are sporadically recorded within the Bay, though 
there is no evidence to indicate significant spawning occurring from these 

two species. 
There is extensive sea lamprey spawning every year in the lower River 
Neath around the Clyne area. 

No evidence was provided to indicate 
that sea lamprey spawned in numbers 
within the R. Neath during early 
consultation with local Fishery Officers. 
Anecdotal accounts indicated that 
spawning was very limited. Any 
information shedding further light on the 
sea lamprey population of the river Neath 
would be welcomed.   

197.  

Figure 9.1 Relative abundance table: There are values not assigned to a fish 
species within this table 

Amended. 198.  

9.3.3.2:Herring also spawn in Autumn Evidence regarding Swansea Bay 
indicates that the local herring 
population is a spring spawning stock.  

199.  

9.3.4.1 Migratory fish: European eel, a migratory species, were caught 
during the Spring survey but are not mentioned in this section 

Amended.   200.  

9.3.5.3: “It should be assumed that sandeel spawn across Swansea Bay”. 
What is the relative importance of the bay for sandeel spawning? No 
evidence has been provided. 

Please also refer to sandeel habitat 
modelling outputs within the ES. 

201.  

9.4.1.2 Construction effects : We do not consider this list complete. There 
is no discussion of displacement or delays due to WQ 

Further evidence has been provided 
regarding these issues within the ES.  

202.  
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issues/noise/vibration. In addition please see comments below from Cefas 
report on the evidence gaps on migratory fishes and lampreys which 
highlights this as an area requiring further study. The ES should at least 
acknowledge the uncertainties of the impacts.  

Regarding uncertainty associated with 
impacts see comments 6 and 12 

9.4.1.3 Operational effects:  There has been no assessment of 
displacement due to lagoon discharge and resulting delays, escape 
velocities at lagoon entrance or fish swimming speeds. No discussion has 
been given relating to the potential impacts of habitat loss and barriers to 
migration. There has been no assessment of the cumulative effects over 
the 120 year lifespan of project. Maintenance dredging has been 
mentioned several times in the remainder of the document but has not 
been included here.  

This is incorrect, please see the 
information in the appendix dealing with 
fish encounter modelling where these 
features are explicitly modelled. Also, no 
escape behaviour associated with 
reluctance to pass through the turbines is 
incorporated, which would further 
reduce risks of fish injury.  
Maintenance dredging effects have been 
accounted for within the ES. 

 

203.  

9.4.1.4 Decommissioning effects:  Effects of the lagoon are difficult to 
predict so effects of decommissioning are difficult to predict  

Duly noted. A monitoring design is 
currently being developed.  

204.  

9.4.1.5: Further impacts that also require investigation relating to water 
quality issues due to the temporary confinement of the water within the 
lagoon and the WWTW outfall. 

These impacts have been reviewed in 
light of further evidence from Chapter 7, 
Water Quality.  

205.  

As detailed in the assessments given in Section 9.5, the impact of the 
Project on migratory fish in the principal rivers is negligible (Rivers Afan, 
Neath and Tawe).  
Consequently, it has been possible to exclude other rivers, outside 
Swansea Bay, including the River Ogmore from the assessment, on the 
grounds that any effects on other rivers will be negligible owing to their 
hydrographic isolation from Swansea Bay tidal circulation.  
This is a highly generalised statement. A more realistic approach, in the 
absence of any site specific information would be to assume that all 
stocks in the Severn estuary are mixed. The MAFF R&D Technical Report 
(1997) found evidence of a highly mixed stock of adult salmon in the 
Severn Estuary, with fish from rivers, incl. the Tawe, being caught in 

Straying rates have been acknowledged 
and highlighted within the ES.  
See comment 29 regarding hydrographic 
isolation. 

206.  



87 
 

Severn Estuary commercial nets.  
In addition the recent Cefas contract report (draft 2013) entitled 
‘Evidence Gaps on Migratory Fishes and Lampreys; highlights the paucity 
of evidence on migratory behaviour and specifically highlights the limited 
understanding of how fish use environmental clues to trigger the move 
from the estuary to the river.  

9.4.3.3: Can further evidence be provided to suggest that rivers outside of 
the bay are “hydrographically isolated”? Can a rationale also be provided 
to explain why the Rivers Afan, Neath and Tawe should be considered as 
far-field?  
NRW have previously requested a copy of the ABPmer 2012 report 
detailing the initial high level modelling undertaken to identify study 
boundaries, This report has not been provided to date and an explanation 
of the nature of this modelling is outstanding in the draft ES. This 
information is required given the importance of defining appropriate study 
boundaries in the EIA.  

The hydrographic isolation of rivers 
outside of Swansea bay (south of a line 
between Port Talbot and about 1 km 
south of The Mumbles is shown in the 
hydrodynamic modelling, due to the 
movement of tidal currents, and is 
evident in the sedimentary bathymetry. 
The phrase relates to the major tidal 
currents in this location. There is a 
divergence in flood tide (along this line) 
between water which flows north and 
circulates in Swansea Bay and that which 
flows south and along the coast toward 
the mouth of the Afan. In ebb the line 
becomes a line of convergence. 

207.  

9.4.3.5 The final balancing assessment, in terms of both of identification of 
a resource as a VER, and ascription of a significance level to it, is based on 
expert judgement. Greater transparency as to what proportion of expert 
opinion is used in the final assessment i.e. an unbiased appraisal of the 
positives and negatives of IBM and STRIKER modelling is necessary.  

IMB and Striker outputs were peer 
reviewed by S. Colcough. 

208.  

Table 9.2  
Why are turbot excluded from this table?  
 
Why are some species which are not directly in the tidal lagoon area 
included such as lobster and edible crab?  
 
We question the categorisation of some of the species into VERs:  

Fisheries ecological receptors have now 
been revised.  

 

209.  
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- Herring: They are a UK BAP species with significant presence within 
the study area. There is sparse data on the spawning intensity 
within Swansea Bay although it is known to occur. However, 
according to the CEFAS report this is the only spawning/nursery 
area between Liverpool Bay and Eastern England when looking at 
grounds in Wales and further south (although spawning is known 
to occur in the Milford Haven).  

- Sand eel: Lesser sand eel Ammodytes marinus is a UK BAP species 
and should be at least within Regional importance.  
 

- Cod and Whiting: Also UK BAP species and have not been included 
in the table.  

 
- Native oyster: Also UK BAP species - Swansea Bay as a historic 

oyster fishery has some of the few native oyster beds remaining in 
Wales and as such should be regarded as more than just “Local 
importance”. There are also plans for a Native Oyster Several 
Order within the Bay, near Mumbles.  

 
- Sole: CEFAS describes Swansea Bay as having high intensity nursery 

grounds for this species. It should therefore be classified as of 
National Importance using the criteria in Table 9.1  

 
- Edible crab and Lobster: these species are not found in any 

significant numbers in Swansea Bay due to the lack of reef and 
rocky intertidal shores.  

 
- Rays and Elasmobranchs other than rays: these groups could be 

further analysed beyond generic groups using the survey data and 
existing data sources. Skates and rays are important species in the 
Bristol channel and should be assessed in more detail (eg: which 
UK BAP species occur in the Bay)  

9.4.8 Assessment of the significance of fish mortality through tidal We cannot discuss every case in which 210.  
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turbines: No tidal lagoons have been built yet so their environmental 
impacts are unknown. This section attempted to address the lack of ways 
of assessing the significance of impacts on fish but draws selectively on the 
evidence base and does not discuss the merits or otherwise of the selected 
methodologies or the relevance of the examples. Why mention La Rance 
but not Annapolis? Or the Severn Tidal Barrage proposal, which concluded 
local extinction of migratory fish, over the life span of the project? The 
potential for entrapment should be modelled using volumetric data  

mortality has been assessed, so we have 
necessarily been selective. We chose not 
to use the Annapolis case as it is 
recognised that the turbine fitted was not 
matched to duty and allowed excessive 
cavitation. The Severn barrage is not a 
good model either since it is a total 
estuary barrage. 

9.4.8.2 No precedent exists for assessing quantitative impact significance 
of tidal range power schemes on fish, La Rance scheme in Brittany being 
the only fully operational example in the western world of comparable 
scale. The principle of assessing impacts of a single power generation 
facility on marine fish stocks was devised for the assessment of cooling 
water abstraction impacts at the Sizewell nuclear stations (Suffolk) for the 
Sizewell ‘B’ Public Inquiry (Turnpenny, 1988; Turnpenny & Taylor, 2000).  
There is very limited evidence of impacts of tidal barrages, and it is 
therefore difficult to determine the levels of impacts which may result 
from the proposal with any certainty. It would therefore be more 
illuminating if the ES was to clearly set out, for each impact, the 
proportion of evidence, assumption and level of expert knowledge which 
has been used to reach the conclusion in the assessment.  

TLSB is of the view that these are not 
clear-cut values that can be simply 
ascribed. The assessment has attempted 
to indicate throughout the evidence on 
which each assessment is based.  

211.  

9.4.8.3 the Tideway Fish Risk Model (TFRM). The TFRM considers annual 
mortality rates of up to 10 % to be sustainable for all species (i.e. the 
integrity of the population would not be threatened), and up to 30 % for 
longer-lived species such as bass and salmon. These acceptable percentage 
losses assumed that there were no other anthropogenic sources of 
mortality, such as fishing. The 10 % value was also considered to be the 
practical minimum change likely to be detectable through ongoing routine 

WFD TrAC water fish surveys. 
See comments above. We would like the report relating to the TFRM to 
be made available to NRW for independent review.  
It is not clear how sustainable mortality rates of 10% derived from the 
Tideway Fish Risk Model (TFRM) can be transposed to the Swansea Bay 

TLSB will arrange for a copy of the 
Thames Tideway Strategy Group study to 
be made available to NRW. The study and 
the TFRM in particular was also subject to 
a peer review by Prof. Mike Elliott of Hull 
University and TLSB will endeavour to 
provide a copy of that review also. See 
also comments relating to 9.4.8 above 
about TFRM and the fact that >10% is 
shown as our High limit. TLSB concur that 
these small impacts would be 
difficult/impossible to resolve but the aim 

212.  
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Tidal Lagoon project. The habitats, species present and project are vastly 
different and further rationale is required as to how this 10% value can 
be used in this instance, especially as the model assumes that there are 
no further sources of mortality. Some species present within the Lagoon 
are more vulnerable than others, some suffer anthropogenic induced 
mortality and furthermore there are no quantitative assessments carried 
out in relation to population sizes in the area. These assumptions derived 
from TFRM, combined with results from the IBM and Striker modelling 
need to be supported by firm evidence and surveys specific to the area. 
The lack of baseline data within the ES leads to the situation of highly 
theoretical modelling based on other projects and unrealistic fish 
populations within the Bay. The results of the modelling are difficult to 
interpret, contextualise and evaluate the environmental impacts of as 
they bear little resemblance to what is actually happening within the 
project area.  
The lack of a robust baseline will also make it difficult to detect changes 
in the order of 10% during operational monitoring.  

must be to ensure that our predictions 
are not disproven by subsequent 
monitoring, and if they are, to provide 
remedy. 

Table 9.5: The table needs to be contextualised in terms of other impacts 
and size of population.  

The use of percentages gives a population 
context.   

213.  

9.4.8.7 Fish mortality rates for the principle rivers within Swansea Bay 
(Tawe, Neath, Afan), and for marine fish present within the Bay, have been 
calculated as percentages of stocks frequenting the near-field hydraulic 
area only (see section 9.5.3.83). As detailed in the assessments given 
below, the impact of the Project on migratory fish in the principal rivers is 
negligible. Consequently, it has been possible to exclude other rivers, 
outside Swansea Bay, including the River Ogmore and from the 
assessment, on the grounds that any effects on other rivers will be 
negligible owing to their hydrographic isolation form  
Swansea Bay tidal circulation.   
Where is the discussion of the evidence for this? It would be much more 
appropriate to assume that migratory fish approach the rivers in a 
random chaotic manner from all directions. Please see earlier point 
regarding behaviour of estuarine migratory fish and evidence for mixed 

Where is the discussion of the evidence 
for this? The assumptions on which the 
IBM is based have been explained in 
Appendix 5, and we have considered the 
sensitivities of each of these 
assumptions. Worst case scenarios have 
been considered for the approach of sea 
trout to the rivers  from two directions.  
We have explained the tidal circulation 
and how the Bay is approximately 
isolated from the area of water 
immediately south. The evidence for this 
is provided within the water models. 
It would be much more appropriate to 

214.  
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stock fisheries. Please provide further evidence on how the project will 
comply with the Eel Regulations (England and Wales) 2009.  

assume that migratory fish approach the 
rivers in a random chaotic manner from 
all directions. Formally, randomly and 
chaotically are different, but if we assume 
that it is meant that the fish are uniformly 
randomly distributed within the water of 
the Severn Estuary. Then in a plan view 
the vast majority of the fish would be in 
the deeper channels, simply because 
there is more water there. Then their 
movements would be different from 
randomly dispersed in two dimensions 
(plan view) and the majority of the fish 
would enter Swansea Bay through the 
deepest channels (and fastest moving) 
section of the water. This section is just 
south of Mumbles as the water models 
show. So the concept of the migratory 
fish approaching from ‘all directions’ is 
not plausible, even in the case where 
they are randomly distributed. It has 
been established that fish are not 
randomly distributed, and it has been the 
scientific consensus for the past 50-70 
years that migratory fish follow olfactory 
trails, and this is what we have modelled 
as randomly distributed particles and it is 
clearly evident that these particles would 
create a trail as described above. 
Earlier points have been noted and 
answered in line. 
Further evidence on compliance with eel 
regs is non-specific. We would need to 
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know specifically what the question is. 
We have discussed eels in the relevant 
section, please refer to index. A risk 
assessment has been undertaken for the 
potential for entrainment into the Lagoon  
(IBM model) and for damage when 
passing through the turbine (STRIKER 
model).  

9.5.1.2 There is no text in this section.  Amended. 215.  

Table 9.6 Potential impacts on fish and shellfish :  
Construction phase impacts list gain in spawning and foraging habitat – it is 
not certain that these gains will materialise and on what time scales.  

Please refer to comment 11. 
 

216.  

Table 9.6 Potential impacts on fish and shellfish:  
Operational and construction phase –there is no mention of the possibility 
of delay to fish entering or leaving the rivers.  
 
There is no mention of maintenance dredging of either the lagoon and/or 
shipping channels.   

Delays to fish migration are discussed 
within Operational phase>Habitat 
fragmentation and isolation. 
Maintenance dredging impacts are 
discussed under Operational 
phase>Increases in suspended sediment 
and deposition and entrainment from 
draghead 

217.  

Table 9.6 Potential impacts on fish and shellfish :  
Decommissioning  
There is no mention of potential loss of habitat and foraging grounds.  
Decommissioning effects are likely to remain largely unknown.  

During decommissioning loss of habitat 
will be limited to the removal of the 
turbines, and associated housing. 
Following which the Lagoon will become 
fully re-connected with the open water 
environment. No negative effects are 
expected.  

218.  

9.5.1.5 Sediment contaminants levels were found to be very low across the 
Project site.  
 
 
What about oxygen levels? The risk of anoxic mud plumes resulting from 
dredging works and localised increases in oxygen demand? These are 

At the time of writing we have not been 
given access to the Cefas report. 
Fine particulate and organic matter when 
mobilised within the water column can 
reduce DO. However, PSA analysis from 
the Bay indicates that values for both of 

219.  
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assumptions and again the Cefas report discussing the evidence gaps in 
migratory fishes and lampreys highlights this as an area requiring further 
study. The ES should at least acknowledge the uncertainties of the 
impacts.  

these are low. We consider that there will 
not be a significant reduction in DO as a 
result of the dredging due to the low 
organic and clay mineral content of the 
sediment. Additionally, water exchange 
between the Lagoon and ‘open water’ is 
significant, and any plumes would rapidly 
disperse.  
Modelling results indicate that even 
under worst case scenario (i.e. warm 
summer conditions) water within the 
Lagoon would retain high levels of DO 
which are not foreseen to adversely 
affect water quality or WFD status. (See 
Chapter 7). 

9.5.2.2 The risk of the release of pollutants from the Project is low and any  
consequent impact upon fish populations has not been considered further.  
See comments above  

See comment 41. Addressed within the 
introduction to impacts on fish and 
shellfish ecology. 

220.  

9.5.2.3:  Offshore work is to take place continuously during the period 
from April to October. Is that for the three years of construction? Is any 
mitigation proposed to carry out various sections of work such as piling 
and dredging at less sensitive times and locations to avoid impacts on fish 
migration and/or spawning behaviour?  

The intention for the marine construction 
work was to work continuously 24/7 
during the summer period, April to 
October. The season with good weather 
and workability is relatively short, which 
would allow the use of that period as 
best as possible. This is for the 3 year 
period.  
Where practical methodologies and 
timings have been designed to 
accommodate sensitive periods of 
migration and spawning.  
 

221.  

9.5.2.5 The study concluded that, even when anthropogenic activity led to 
very high amounts of sediment, conditions reverted to normal background 

For a summary of dredging works, 
including Geotube filling, please refer to 

222.  
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levels after 25 minutes.  
How does lagoon construction (filling geotubes) differ from dredging? 
What are the effects when working 24/7 for full dredging season for 4 
consecutive years?  

Chapter 4, Project Description; Chapter 7, 
Water Quality; and Chapter 6, Coastal 
Processes.  
Geotubes are designed to retain 
sediment, and not release it within the 
local environment. Numerical modelling 
indicates that sediment levels will rapidly 
revert to background concentrations of 
sediment within Swansea Bay, and 
spatially limited to the proximity of the 
work. No significant effects are expected 
on fish and shellfish see significance 
tables provided within the ES.  

9.5.2.6: Effects of sedimentation have been dismissed -see comment 
above  

See above comment.  223.  

Table 9.7 : Why have spawning periods been included for some fish which 
spawn in freshwater? Why is there no information for juvenile shad? The 
table should be amended to reflect actual species found in the Swansea 
Bay area and should be put into the context of noise generated at other 
marine/offshore development sites.  

Amended. 224.  

9.5.2.29 Pile driving noise levels  
The ES should specify the levels of impact piling to be used for an accurate 
impact assessment to be made. If this is not possible then the developer 
should apply a worst case scenario approach to the assessment and 
assume all piling will be impact piling. In addition further information is 
required on the actual energy levels generated. 
 Please also note that the undersea noise impacts on migratory fishes and 
lampreys are poorly understood and that conclusions of impacts should be 
treated with caution.  

 
Consideration of the effects and 
uncertainties surrounding the effects of 
underwater noise on fish and shellfish 
has been considered and provided within 
the text and significance tables of the ES. 

225.  

9.5.2.38 As mentioned previously, will there be mitigation to prevent noise 
impacts near herring spawning grounds if the effect on eggs will be felt 
within 5m?  

See comment 43, and mitigation chapter.  226.  

9.5.2.39 No European-wide criteria are available regarding the maximum See comment 47. 227.  
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threshold levels at which undersea noise proves to be damaging to fish.  
Please see comments relating to section 9.5.2.29  

9.5.2.40 fish would be able to swim away from the noise source,  
provided that soft-start procedures were employed.  
 
Fish may swim away. The evidence base for this is not clear and it is 
identified as an area which needs further research.  

We agree that the effects of soft start 
piling on marine fish warrant further 
research. However, clupeids are known 
to avoid point source sound pollution, 
and are capable of directional hearing13. 
There is no reason to believe that they 
would not swim away from piling noise at 
a level which would elicit a behavioural 
response, and if enough time was 
allowed for them to vacate the area.  

228.  

9.5.2.48 Acoustic propagation conditions are limited by the shallow water  
depths in the Bay, and this, together with high ambient subsea noise 
levels, will limit the extent to which operations and construction activities 
are likely to influence fish and fishing.  
See points made above. A comparison setting the projected 
noise/vibration levels into context with other marine infrastructure 
developments would be useful.  

Noise source levels have been based on 
measurements from other projects 
where similar sizes of pile were used. The 
noise levels will be much smaller than 
those associated with offshore windfarms 
for example, where noise levels increase 
geometrically with the much larger pile 
diameters used. 

 

229.  

9.5.2.52 Table 9.9 sets out the ranges from the construction activity source 
to which levels above 75 and 90dB above hearing threshold respectively 
will extend. Levels beyond these ranges are deemed unlikely to cause 
significant fish exclusion from habitats.  
See comments above.  

See comment 50 and 51. 230.  

9.5.2.53 Impact piling is predicted not to generate noise levels that would 
disturb salmon and sea trout migration routes, either across the Bay or to 
and from the Tawe and Neath river mouths.  

TLSB does not recognise this position. 
There has been much measurement of 
noise levels associated with inshore piling 

231.  

                                                           
13 Popper, A. N, Plachta, D. T. T., Mann, D. A. and Higgs, D. Response of clupeid fish to ultrasound: a review 
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Please see earlier comments on uncertainty of impacts of noise levels.  in recent years, which gives us confidence 
in our predictions. We would be happy to 
discuss this further. 

Figures 9.11/Table 9.9: Quality questionable and assumes that there will 
be no impact piling at all required elsewhere i.e. where the lagoon makes 
landfall?  

The figures are graphic representations of 
the ranges shown in the Table, calculated 
using the attenuation rates shown, and 
following standard acoustics practice. 
Piling activity will be limited to the area 
around the turbine housing.  

232.  

9.5.2.55: An assessment needs to be made to look at the extent  
to which the habitat within the lagoon can re-colonise following dredging. 
Does modelling of physical processes suggest that the area will regain 
similar sediment profiles to the baseline? The presence of the lagoon will 
inhibit sediment movements within; will this hinder a return to pre-
construction conditions? If the subtidal and intertidal habitats are modified 
and result in impoverished and unnatural ecosystems to the area, it should 
be considered that these are long-term habitat losses for the duration of 
the project.  

Re-colonisation of disturbed substrates 
from invertebrates has been addressed in 
the Subtidal and Intertidal Ecology 
Chapter.  

233.  

9.5.2.56 The study area is a spawning/nursery zone for some of the VERs, 
the majority of which  are pelagic spawners. Impact on spawning is likely to 
be minimal for most species, due to the abundance of similar habitat 
within the wider study area and further afield.  
If most pelagic spawning is off shore (see section 9.5.3.7) then it is the 
impact on nursery habitat which should be assessed which is likely to be 
greater as competition/carrying capacity will be a factor.  

Maintenance dredging within the Lagoon 
will be spatially restricted which will 
allow rapid re-colonisation from adjacent 
undisturbed habitat within the Lagoon. 
Habitat loss has been considered within 
the ES.  
Artificial reefs with characteristics 
congruous to the seawall of the Lagoon 
are known to have beneficial effects for 
juvenile fish, including: providing shelter 
from predation; increasing invertebrate 
species richness and diversity; and, 
increasing overall productivity. Evidence 
suggests that the seawall itself will serve 
to increase the carrying capacity of the 

234.  
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local environment and not decrease it14. 

9.5.2.58: One un-replicated survey in July 2013 does not provide enough 
evidence to suggest that flatfish prefer areas outside the bounds of the 
lagoon.  

Survey data (Q1 to Q4) show greater 
densities of flatfish in intertidal areas at 
Port Talbot West (I4) and Abertawe (I3). 
Peer reviewed literature indicates that 
habitat type at these location are more 
preferential to early lifestages of these 
species than biotopes found within the 
existing footprint of the Lagoon.  

235.  

9.5.2.58:  How has the boundary of ‘The Bay’ been defined?  The Bay, in this context, is delineated by a 
line between Mumbles head to Port 
Talbot.  

236.  

9.5.2.59 Identification of herring spawning grounds:   
All evidence provided has been as personal communication from a range 
of individuals. Can evidence be provided to support the information on 
herring spawning grounds as well as evidence that herring use sea defence 
walls for spawning? Accurate information on herring spawning grounds is 
important as this project is anticipated to have a significant impact on 
these grounds within Swansea Bay.  

No published evidence has been 
identified to indicate the extent of 
herring spawning within Swansea Bay. 
Personal accounts provided during 
consultation by both Swansea University 
staff and local fishermen are currently 
the best available evidence. We accept 
that these are anecdotal accounts, 
however, we must stress that legitimacy 
should be given to these, both parties 
have fished for the species within the Bay 
and have good knowledge of their 
movements.  Swansea university have 
surveyed the populations within the Bay 
as part of their undergraduate 
programme for a number of years. 
Precedence exists for herring spawning 

237.  

                                                           
14 Jensen, A. 2002. Artificial reefs of Europe: perspective and future. ICES Journal of Marine Science, 59: S3-S13.  
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on sea defences, see comment 3. 

9.5.2.60 : What is the evidence that herring will use the wall for spawning? 
Data indicates that herring use gravel/coarse sand sediment for spawning. 

See comments above. 238.  

The introduction of hard habitat, although a potentially new 
ecosystem, is not in keeping with the local habitats of Swansea Bay. This 
change in habitat and ecosystem needs to be assessed to investigate how 
new species will affect existing habitats and species. Potential impacts that 
would require consideration include an increase in predators and an 
increase in non-native marine species. The literature cited by Leonhard et 
al., 2011 describes biodiversity gains for homogenous sand banks with the 
introduction of hard substrates. This is not the habitat found in Swansea 
Bay and as such the comparison is not fitting. 

See comments above. 239.  

9.5.2.70: Is there any information available on the efficacy of the ‘fish 
friendly’ pumps?  

We are relying on EA (2011)15 for this 
advice. However, we will ensure through 
the CoCP that contractors pumps meet 
best practice. 

240.  

9.5.2.73: What is the area to be trawled? Is this only the area that is likely 
to be dredged? Further information is required on the proposals to collect 
native oysters.  

Further information of the area to be 
trawled is provided in Chapter 4 of the 
ES.  

241.  

9.5.3 Additionally, maintenance dredging could exacerbate the increase in 
suspended sediment.  
Why is this point not listed in the table of operational effects?  
Are the only sediment changes predicted outside of the lagoon located in 
Crymlyn Burrows?  

Increases in suspended sediment above 
background levels are expected in close 
proximity of works, returning within 
background variation within one spring-
neap cycle. Maintenance dredging is 
discussed within the ES, as is entrainment 
through draghead. 

242.  

9.5.3.2 will not therefore create a physical barrier to  
migrating diadromous fish heading into, or out of, rivers (e.g. salmon, shad, 
eel and lamprey).  
Effects of displacement due to changes in currents and delay/additional 

Effects of displacement have been 
considered within the IBM model, which 
is addressed above.  
Predation has been assessed within the 

243.  

                                                           
15 Envronment Agency (2011).  Screening at intakes and outfalls: measures to protect eel.  The Eel Manual – GEHO0411BTQD-E-E. 
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predation and entrapment are not assessed. Please see comments 
above.  

ES. 

9.5.3.3 This compares with around 6000 m3 s-1 total turbine flow entering 
and exiting the Lagoon... The freshwater component discharged will also 
be small relative to storm flows in from the rivers Tawe and Neath (Q10 
values of 30 m3 s-1 for Tawe; Neath ungauged). As a result, it is expected 
that any fish holding in the Bay and waiting for high flows in order to start 
its migration, would be much more likely to follow freshwater cues from 
the rivers.  
The magnitude of the in/out flow of the lagoon does not seem to be 
discussed. Will fish still find the freshwater clues? How will they be 
impacted at different tidal stages/river flows? Qmean on the Tawe in the 
region of 12 m3 s-1 is minimal when compared to the lagoon discharge. 
Will the lagoon filling not take in large percentage of Tawe and Neath 
river flow and so mask FW trail? On what basis has the modelling of 
olfactory trails been undertaken and under which flows conditions? From 
the chapter on coastal processes it appears that changes to flow speed 
and direction have only been modelled at two locations which we 
consider insufficient to base a reliable assessment on.  

The olfactory trail modelling was done at 
mean or no river flow (depending on the 
river). Even at maximum flows the rivers 
are unlikely to influence the much larger 
tidal movements in the Bay. The volumes 
of water involved are extremely small in 
comparison to the volume movements of 
the tides. Therefore the river flow would 
impact the density (strength) of the 
olfactory trail but not the pattern. It 
should also be recognised that there is 
substantial error in how precisely the 
olfactory trails are followed and this 
variability is built into the model, 
therefore the precise position of the trail 
has no or very little impact. 

2.       As for clues.  Little of the Tawe 
discharge gets in to the lagoon. 
Due to the timing of the flow into 
the lagoon the water it draws is 
mainly from offshore, as the 
Tawe plume is heading back 
towards shore.   

3.       Any clues that might have gone 
into the lagoon would be from 
mixed offshore water and so 
would be very dilute in the 
lagoon discharge, relative to the 
Tawe plume, the Tawe plume 
would therefore be stronger. 

4.       To a certain extent it is possible 

244.  
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to see what will happen in the 
salinity and nutrient plots, there 
is a strong signature from the 
Tawe along the lagoon wall, in 
fact the lagoon increases 
concentrations of river chemicals 
along the lagoon wall.  There is a 
lower signature from the lagoon 
discharge, in effect there are two 
water masses, a high salinity 
lagoon mass and a lower salinity 
Tawe / west bay mass.  Its not all 
that clear due to the contour 
bands used, but it has been 
observed.  

5.       If it is still an issue we could run 
the model with a tracer in the 
Tawe and look at the relative 
concentrations in Tawe and 
lagoon discharges.  This would 
probably need to be done offline 
though, don’t think there is time 
now. 

 
9.5.3.4 The Project could marginally increase the energetic cost to 
migrating fish: firstly, due to them having to navigate around the structure; 
and secondly, by concentrating currents along its boundary.  
This is unsubstantiated.  

Further evidence has been provided 
within the section. 

245.  
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9.5.3.5: No actual figures are given in ES of how many fish entered once 
and how many entered multiple times. There is no discussion of other 
effects, such as delays, additional energy expenditure or increased 
predation. Predation is included in table 9.24 but not discussed in text. 
Please see earlier comments.  

The table has been revised. It now lists 
the average repeat passage frequencies 
estimated by the model for each 
species/lifestage. The model estimates 
maximum delay of 2 tides affecting <1% 
of fish. 

246.  

9.5.3.5“In a typical configuration, less than 10% of fish that entered the 
Lagoon once, entered a second time, and multiple subsequent passes 
decreased exponentially”.  
Is the decrease in passes due to mortality only or also changes in 
behaviour?  

No, the decreases in passes in this 
explanation are not due to mortality, but 
just the chances of entering from any 
position. Please see descriptions of 
models. No fish die in the encounter 
modelling, so mortality is calculated 
afterward using the results (this is called 
‘off-line’ in modelling terms). In the off-
line model, if a fish passes multiple times, 
its chances of death are equally applied 
each time it passes but do incorporate 
whether it passes a sluice or a turbine 
and which way it passes. If a fish dies in 
the off-line model it is removed. The off-
line model is run many times (10,000) so 
that the relative probability from all 
possible outcomes is sampled 

247.  

Table 9.11: Further explanation is needed on the interaction between 
hydrological regimes and habitat modification.  



9.5.3.7 The fish VERs most likely to be affected by this long term change 
are sandeel and herring as these species show some site fidelity (Clarke, 
1984).  
If these species show site fidelity is installing new habitat appropriate 
mitigation?  

Modification of hydrological regimes 
within the Lagoon will result in the water 
being held back within the bounds of the 
sea wall to allow for power generation 
(i.e. leading to a loss of intertidal and gain 
of subtidal). The operational protocol of 
the Lagoon is described in Chapter 4, 
Project Design.   
Herring are known to spawn on the sea 
defences west of Crymlyn Burrows and 

248.  
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fronting Port Talbot, these are similar in 
nature to the sea defences proposed as 
part of the development. The likelihood 
of Herring adopting the new rocks as 
spawning substrate are considered to be 
good. Additional gravel habitat will also 
be introduced. Please also see comment 
3.  Modelling indicates that habitat 
suitability for sandeel is low within the 
bounds of the Lagoon.  
  

9.5.3.9 The habitat within the Lagoon is expected to have a healthy 
ecological function following the commencement of tidal generation.  
This is unsubstantiated. Habitat is likely to take a long time to stabilise, 
which is supported by evidence in the cases of La Rance and Cardiff Bay 
tidal barrage.  

Given that water chemistry parameters 
will not significantly differ from existing 
conditions, and that the volumetric 
exchange rate between the habitat 
within the Lagoon and outside it will 
continue to be significant, we are still 
confident that the inside of the Lagoon 
will retain a healthy ecological function. 
The two schemes referred to differ from 
the Proposed Lagoon, and this scheme 
has been assessed under its own merits. 
A review of the La Rance scheme has now 
been provided within the ES.  

249.  

9.5.3.10: What is the evidence that there will only be a “temporary change 
in a particular food resource”? No assessment has been made of 
cumulative and long term impacts on fish populations.  

Please see Intertidal and Subtidal Ecology 
Chapter for an assessment of changes to 
invertebrate communities. See comment 
11 relating to the effects of artificial reefs 
within coastal marine environments.  

250.  

9.5.3.12: How is the 5% value calculated? The 5% value is based on the percentage 
of sandeel habitat within the Lagoon 
Walls (i.e. of the modelled habitat, 95 % 
is outside the Lagoon and 5% within). 

251.  
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Sandeel habitat, in this case, is the 
modelled areas which have > 50% of 
sediment between 0.25 and 2 mm 
(shown to be preferred by sandeel).  

9.5.3.19: The negative impacts of fish communities developing around 
turbines due to an increase in plankton should be investigated as 
piscivorous fish will add to the predation pressure in the area.  

The Lagoon is not expected to 
significantly alter the distributions of 
phytoplankton in the Bay (see Chapter 7, 
Water Quality).  

252.  

9.5.3.22 Juvenile diadromous fish (e.g. smolt) emigrating from rivers could 
potentially face increased predation as a result of the increases expected 
in the numbers of bass attracted by the scheme. However, the seasonal 
overlap between emigrating juveniles and the arrival of adult bass is small, 
as a result it is expected that effects will be minimal. 
Increasingly bass are found around Welsh coast all year around. There 
are other piscivorous predators other than bass that could be assessed 
such as cod and elasmobranchs. This is the only discussion of predation; 
there is no mention of additional avian predation until section 9.7.6.3. 
There is no mention in the entire Chapter 9 of the potential increased 
pressure by marine mammal predation on fish communities within the 
proximity of the turbines. The turbines are likely to create ‘feeding 
hotspots’ for marine mammals.  

Predation issues have been further 
assessed within the ES. Predation 
pressure has also been discussed within 
the context La Rance Tidal Barrage.  
Monitoring and subsequent 
enhancement (should this be required) to 
improve catchment productivity are 
currently being discussed with Swansea 
City Council and NRW. 
 

253.  

9.5.3.25 Numbers of fish will enter and leave the Lagoon, following tidal 
water movements or to access different seasonal habitat requirements.  
What are the velocities at the intake? This implies that the fish will be 
entering voluntarily but how many will not be able to sustainably swim 
against the intake?  

Intake velocities are very high (10-11 m/s 
max) once within the turbine casements. 
Any fish passing through will go with, not 
against, the flow, depending on ebb or 
flood. A review of velocities at the 
turbine housing have been provided in 
Chapter 4.  

254.  

9.5.3.26 In order to assess the risk of injury caused by turbine operation, 
two types of computer modelling were applied to the Swansea scheme:  
The ES main text should discuss the relative strengths and weaknesses of 
the application this modelling (rather than in an appendix) and should 
also validate the findings of the model with other ways of assessing the 

The ES states the rationale behind these 
models.  It is also explained that there is 
no formal UK regulatory guidance. The 
alternatives are few, and the validation 
has been discussed (see point 9 above). 

255.  
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impacts. See earlier comments.  The general opinion appears to be that 
the ES should be kept as short and 
succinct as possible and that there is little 
benefit in moving material that exists in 
the appendices to the ES. 

9.5.3.29 Fish behaviour in coastal waters is highly dependent on tidal 
water movements and on features such as water depth and habitat 
characteristics (Herbert et al., 2011). Diadromous migratory species also 
use characteristics such as the earth’s magnetic field (Willis et al., 2009), 
fluvial flow and associated salinity changes and olfactory cues to find their 
way into river systems. Features of the Project that may affect these 
behaviours include physical impedance by the seawalls, changes to 
hydraulic patterns, interactions with the turbine and sluices and temporary 
entrapment within the Lagoon. Changes in patterns of tidal movement can 
also be envisaged to have the potential to alter the course of olfactory 
trails, confusing fish attempting to find local rivers.  
This list seems pretty comprehensive but why are they not all discussed 
in the main text?  

This list seems pretty comprehensive but 
why are they not all discussed in the 
main text? 
This is the aim of the Individual Based 
Modelling of fish within hydrodynamic 
models of the tidal currents which is 
described in outline in the main text. It 
was the intention to keep the main text 
as concise as possible and if these things 
are adequately described in the 
appendices then the policy was to not 
replicate that information in the main 
document.  

256.  

9.5.3.30 In this case the hydrodynamic model used is the MIKE21™ model 
set up by ABPmer to model movements of water in Swansea Bay, without 
the tidal Lagoon (baseline case) and with the tidal Lagoon in place and 
operating (operational case). The model represents water movements over 
a full spring-neap tidal cycle and fish behaviour can therefore be 
represented over the full tidal cycle.  
What river flow state and during what season was used the modelling 
scenario based upon? Worst case scenarios need to be used which will 
vary with species/lifestage.  

The hydraulic model on which the IBM is 
based incorporates annual mean river 
discharges. See comments in relation to 
this above. 

 

257.  

Table 9.12: Herring, sandeel and elasmobranchs are all species commonly 
found in the bay but have not been included in this table.  

Herring and sandeel subsequently added. 
For elasmobranchs we would refer you to 
the flatfish model as the nearest 
surrogate. 

258.  

9.5.3.31: The texts need to explore to a greater extent how the model is 
worst case (if it is) and how the rules have been selected and used. I.e. 

It is true that the strength of olfactory 
targets will vary with river discharge, but 

259.  
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strength of olfactory targets will vary with river discharge. The section 
mentions expert opinion within known confidence limits. Given relatively 
little is known about migration of salmonids (and other fish) in estuaries 
we can have limited confidence in some of the rules and/or model outputs. 
See earlier comments. Without any detail having been provided on the 
rules with which the model has been set, it is not possible to fully evaluate 
the strength and suitability of the model.  

little is known about what substances are 
used in the trails and so how the trail 
strength impacts following ability. We 
have modelled trail patterns rather than 
strengths, and these will remain fairly 
consistent as they are independent of 
fluvial flow. We have used ground speed 
calculations from literature studies to 
model how well fish are able to follow 
these trails. There is great uncertainty 
around these things and this is reflected 
in the way the fish follow the trails in a 
very uncertain way (as uncertain as 
realistically possible in order to do what 
fish are known to do).The rules in the 
model have been constructed on the 
basis of our best current understanding 
of behaviour of individual species from 
peer reviewed scientific papers.  For 
further information regarding modelling 
refer to Appendix 9.3. They incorporate 
uncertainty, and we have attempted to 
focus on the worst cases, and capture the 
full range of plausible uncertainty, 
therefore, any improvement in 
parameters can only indicate the same or 
decreased effects.  
 

 
Table 9.13: As above. No rules for herring. On what basis have the rules 
been selected? The ES needs to be much clearer on the basic assumptions 
and levels of uncertainty made in the use of IBM. These are not discussed 

Herring rules are returns to imprinted, 
geographically defined, spawning sites. 
These are found by unknown method and 

260.  
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sufficiently in the Appendix.  have been included in the final ES. For a 
summary of appropriateness, accuracy, 
assumptions, uncertainty and limitations 
of the IBM, see Appendix 9.5. 

9.5.3.32 For diadromous species the model was run with passive drifting  
particles originating from the home rivers to model the position of these 
olfactory trails.  
At what river flows? What degree of mixing was apparent? How will 
lagoon operation impact mixing? This needs to be further assessed and 
contextualised.  
It also assumes that 100% of salmonids home to their native river and 
does not account for stays and assumes they will follow the densest trail 
slavishly. The model needs verifying with real life data.  

This has now been addressed in 
appropriateness, accuracy, assumptions, 
uncertainty and limitations of the IBM, 
see Appendix 9.5. 

261.  

9.5.3.34 Figure 9.14 shows the rectangle of starting positions assumed for 
glass eel approaching from the Western Approaches. Examination of tidal 
currents in the water model indicated that water entering circulation in 
Swansea Bay extended Southwards only as far as the bottom of the 
rectangle; south of this line the current would naturally lead fish further 
into the Bristol Channel/Severn Estuary.  
These are assumptions. Please see earlier comments.  

Noted. See appropriateness, accuracy, 
assumptions, uncertainty and limitations 
of the IBM, see Appendix 9.5. 

 

262.  

Table 9.14: What does this mean? Needs further discussion and 
explanation of the different scenarios, what they represent and why they 
have been selected.  
Why are the species listed in the table different to those listed in Table 
9.12?   

These are the actual model runs which 
represent the species in the earlier 
explanations. Certain species can act as 
surrogates (e.g. one flatfish species for 
another) in model terms thus can be 
amalgamated with other species, while 
others have important behaviours in 
different life stages that require multiple 
models for an individual species. This has 
now been addressed in appropriateness, 
accuracy, assumptions, uncertainty and 
limitations of the IBM, see Appendix 9.5. 

263.  

9.5.3.36 The model shows that olfactory trails from the two rivers remain The figure is indicative of a single static 264.  
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quite distinct with the Lagoon in place and turbines and sluices operating, 
and adult salmon to home to their natal rivers with minimal distraction.  
See comments above; this is an assumption on what MAY happen. 
However as the model is not validated we cannot have confidence on 
how realistic the scenarios are. See earlier comments on uncertainties of 
migratory behaviour of fish in estuaries.  

frame from a model sequence and 
doesn’t display the dynamic behaviour of 
the species in question. The important 
features of the model, including its 
uncertainties, have been validated 
against peer reviewed literature and in 
the baseline scenario. 
This has now been addressed in 
appropriateness, accuracy, assumptions, 
uncertainty and limitations of the IBM, 
see Appendix 9.5. 

Figure 9.15: See comment above. This is what MAY happen.  See comment 86. 265.  

9.5.3.37 It should be noted that NRW recognise that barriers to migration 
such as weirs (e.g. the Tawe Barrage) are a significant factor in WFD fish 
failures in the freshwater waterbodies linked to Swansea Bay (the Tawe, 
Neath, Afan and Kenfig catchments). The current barrage at the mouth of 
the River Tawe is thought to have a significant effect on diadromous fish 
movements.  
Fish entry in the Tawe is very dependent on tides overtopping the 
barrage as a result of which fish are likely to be resident in the 
approaches longer and therefore more vulnerable to entrainment. This 
needs to be assessed fully.  

Tagging studies have observed behaviour 
of adult fish which are unable to enter 
the Tawe (Moore 199616). The fish may 
be well orientated to the natal river and 
stand off until the tide is right (they have 
been observed to exhibit this standing off 
behaviour for several weeks further 
inland) The tagging studies only observed 
the fish within 1 km of the river (less than 
the turbine interaction area) and so we 
do not know what kind of behaviour they 
are exhibiting at this time. Those that left 
the area did not return. Therefore in the 
model we have modelled the adult fish 
continually returning to the mouth of the 
river, interspersed with land avoidance 
and random movements. The model 

266.  

                                                           
16 Moore, A., Stonehewer, R. O., Kell, L. T., Challiss, M. J., Ives, M., Russell, I. C., Riley, W. D. & Mee, D. M. (1996). The movement of emigrating salmonid smolts in relation to 
the Tawe Barrage, Swansea. Proceedings of the First International Conference on Barrages. 
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shows that they are easily capable of 
holding a position between the river 
mouth and about 1 to 2 km out 
indefinitely and never get pushed out to 
the point where they get involuntarily 
entrained in the turbines. In short, the 
adult salmon only get entrained in the 
turbines if they release their attraction to 
their natal river. 

Figure 9.16: This is shown with tide in, not at ebb as discussed in section 
9.5.3.37? What happens to smolts mid Swansea Bay during a full tidal cycle 
i.e. when the lagoon is filling and at slack water? Has validation been done 
with data from Swansea Bay? What about smolts from the River Neath?  

Yes these are just snap shots of the video 
output and we have modelled the 
scenarios over the full tidal range and 
from both the Tawe and Neath (and 
other rivers where appropriate). 
Validation has been done using the 
hydrodynamic model of the present 
situation. 
This has now been addressed in 
appropriateness, accuracy, assumptions, 
uncertainty and limitations of the IBM, 
see Appendix 9.5. 

 

267.  

9.5.3.38 This arises from the lower swimming speeds of sea trout, being on 
average smaller than returning adult salmon.  
See earlier comments. What about sea trout from the Neath? What 
about sea trout kelts, which are an important section of the population? 
The size range used for sea trout underestimates the proportion of larger 
sea trout in the Tawe and therefore the level of turbine mortality. See 
data from Panteg trap on the Tawe reported in The River Tawe Fisheries 
Performance Annual Report, 2002. This also suggests that entrainment is 
due to intake velocities when lagoon is filling but as no velocities are 
provided we cannot be sure of this.  

The Panteg trap data has now been 
included within the STRIKER modelling 
outputs, which has led to a re-evaluation 
of significance. 
In the encounter model, the size of a fish 
is only represented by its swimming 
speed. The range of swimming speeds 
tested for each species was very wide 
(the full plausible range). Furthermore, 
we explicitly tested for a relationship 

268.  
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between small changes in swimming 
speed and entrainment, to see if there 
were any particularly vulnerable sizes of 
fish. The assessment undertaken was 
unable to identify any such relationships. 
Therefore the alternative species and life 
stages mentioned here have been tested, 
from the Tawe and Neath. The velocities 
of water around the turbines (from 10m 
to 20 km away) have been modelled in 
great detail over the full cycle of 
operation. We are confident that the 
model is very accurate in this respect. So 
the way in which swimming fish are 
entrained is accurately modelled. 

Figure 9.17: Large numbers of Tawe sea trout entrained and displaced 
towards the Neath by turbine discharge? What happens to displaced fish 
which have to pass lagoon entrance twice? What is the evidence that 
migratory fish will find their way out again from the lagoon?  

It is wrong to draw inference about the 
relative level of displacement between 
this and the baseline scenario. It is worth 
viewing the video outputs as these show 
the whole dynamic cycle. It is assumed 
that the fish which are displaced (by tides 
or a combination of tide and lagoon 
induced currents) will be able to find the 
olfactory route again, as they do this in 
the natural state (after storms etc.). Thus 
the model fish navigate to the nearest 
olfactory trail waymark from wherever 
they are in the model (other than in the 
lagoon – as explained following). As far as 
getting out, the model assumes that once 
in the lagoon the fish will be well directed 
toward the exit. In this respect the lagoon 
is like many naturally occurring tidal 

269.  
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lagoons that fill occasionally at high tides 
(the adult salmon are very adept at 
avoiding them, but if caught they can 
sense the outflow and inflow zones very 
readily). In fact some lagoons fill through 
underwater tunnel systems in a very clear 
analogue with a tidal lagoon fed by 
turbines. Given that an adult salmon for 
instance could swim the inner perimeter 
of the lagoon in around 3-4 hours at 
normal cruising speed it is highly likely 
that they will be able to identify the exit 
and head toward it when the water is 
outflowing at ebb tide, and are likely to 
use the sluices rather than the turbines if 
the choice is available. In the model we 
have assumed only that they swim 
directly out and are thus entrained in the 
turbine or sluice dependent on when 
they reach the exit without any 
avoidance behaviour. 
This has now been addressed in 
appropriateness, accuracy, assumptions, 
uncertainty and limitations of the IBM, 
see Appendix 9.5. 

Figure 9.18: This is what MAY happen. See earlier comments on the 
modelling of freshwater flows. Is migration modelled to move to the 
nearest river (9.5.3.39) – how do they know which river is nearest?  

For the case of eels, the scientific 
evidence suggests that eels just move 
toward the nearest freshwater that they 
encounter as they move west from the 
Atlantic. The assumption is that they 
follow the olfactory signature of 
freshwater (although it is unknown what 
substance or quality of the water this is). 

270.  
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So we modelled two trails coming from 
each of the rivers and the eels follow 
whichever of the trails they are closest to, 
and so may change their chosen trail 
many times before heading into the river. 
In answer to the question, they do not 
know which river is nearest, they just 
follow the nearest trail. 

9.5.3.41: No modelling of bass over 0.1 m long. Are bass likely to be 
attracted to the lagoon intake and get drawn through the turbines? 
Swimming ability and escape velocities?  

This is outside of the remit of the 
encounter modelling (ie any fish which is 
attracted to the turbines is likely to be 
entrained). These points are important 
about a fish like bass, which, if attracted 
to the turbines, are likely to benefit from 
the enhanced turbulence and the 
additional rocky shore habitat provided 
by the structure. See STRIKER model for 
likely injury rates. 

271.  

Figure 9.20: Homing zone used as mode, if herring show site fidelity as 
previously stated, why are some distributed along the arms of the lagoon?  

The model tries to encompass the full 
range of uncertainty. There is much 
uncertainty around how herring find their 
spawning sites, and if they show fidelity 
(which is assumed from the evidence) 
how accurate they are at finding the 
sites. So the model shows this 
uncertainty and many of the herring are 
too inaccurate to find the site through 
the turbines and sluices and effectively 
‘miss’ the spawning site. The evidence 
from other areas is that herring will then 
spawn where they are rather than spend 
any more time trying to find the original 
site (which may only be vaguely 
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remembered). 

9.5.3.45: Carmarthen Bay and Estuaries SAC has not been included and 
should be assessed as it contains migratory fish species as qualifying 
features.  

Please refer to the baseline assessment 
for a summary of SACs within the 
proximity of Swansea Bay. A full Habitat 
Risk Assessment chapter has also been 
produced. 

273.  

9.5.3.46 Salmon from the Severn, Usk and Wye are modelled only insofar 
as they are likely to come within the influence of flow circulation in 
Swansea Bay (see Figure 9.X). This has been modelled by introducing an 
olfactory cue into the East-to-West moving tide and applying the same fish 
behaviour rules as for the local river stocks.  
See above regarding the use of olfactory clues as an overriding factor, 
straying rates and evidence of mixed stocks within the Severn Estuary.  

The published straying rates are 
accounted for in the ES.  
This has now been addressed in 
appropriateness, accuracy, assumptions, 
uncertainty and limitations of the IBM, 
see Appendix 9.5. 
 

274.  

9.5.3.57 Deng et al. (2011) found that fish strike models gave the best fit 
when any possible orientation of fish was assumed. Assuming  
random orientation is therefore the reasonable course, and has been 
adopted for the present assessment.  
Best fit to what? Validated data?  

Best fit to empirical data. Now clarified in 
ES.  

275.  

Table 9.15: Salmon are included in the table twice  Amended. 276.  

9.5.3.74 Both groups of authors offer cautions in the interpretation of their 
findings on the basis of sample sizes and handling techniques employed.  
Seems that studies are inconclusive and therefore uninjured fish may be 
disorientated and subject to additional predation pressure.  

Yes, still a grey area. 277.  

9.5.3.75: Are the figures given in relation to 1 or all 16 turbines?  The figures generated are per fish passed 
through a turbine. The number of 
turbines is not a factor.  The STRIKER 
model has to be used in conjunction with 
the IBM Fish Encounter model, and 
described mathematically by Equation 2. 

278.  

9.5.3.80 The example is for ebb flow generation operating at a net 
operating head of 3.75 m.  
Is this worst case scenario? Value in table of 5.7% net mortality does not 
tally with figures given in tables 9.16/9.17  

Tables updated in final ES to match cases 
exactly. 

279.  
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Table 9.16: The figures do not match the figures from the example tables 
for sea trout. For example, for a head range of 3.75m on an ebb tide, sea 
trout have a mortality rate of 6.2%. In the table above, sea trout have a 
mortality rate of 5.7%. Why are the figures different?  

Tables updated in final ES to match cases 
exactly. 

280.  

9.5.3.83 ... whilst weighted values for the whole tidal operating cycle are 
given in the right-hand columns. How are the values weighted?  

Weighted according to frequencies of 
different operating heads. 

281.  

Table 9.18 results :  
How is the mean mortality figure calculated once the two models have 
been combined? A worked example of this would be useful Assume that SE 
Mortality % is the mortality rates for the 10000 sample size?  
Why is number of turbine passes different from number impacted? Some 
fish pass several times?  
Are results from Neath or Tawe?  
Nowhere in the draft ES are these figures put into context, i.e what is the 
impact of this loss? If this is annual impact what are the cumulative 
impacts over the lifespan of the project (120 years) and in combination 
with other impacts.  

Reviewed. See table 9.22.  
Modelled on an individual basis. If an 
individual fish passes through the turbine, 
the STRIKER rate is applied. 
In addition see appropriateness, 
accuracy, assumptions, uncertainty and 
limitations of the IBM provided in 
Appendix 9.5. 

 

282.  

9.5.3.87: Has fish behaviour in response to turbine noise been 
incorporated into the IBM?  

The IBM model does not include 
reactions to noise. Any such effects will 
be very localised according to low noise 
emissions of turbines. We have taken the 
worst case and assumed no avoidance in 
these estimates. 

283.  

9.5.3.91 Juvenile herring may be attracted to light sources where they 
illuminate the water surface.  
This is unsubstantiated in this context. Also, if light may act as an 
attractant, will more fish be vulnerable to entrainment by the turbines?

Reviewed. There is existing light pollution 
within Swansea Bay. Light emissions from 
the Lagoon have been addressed with 
mitigation. It should be noted that where 
there is sufficient attraction from lights 
within the vicinity of the turbines fish are 
likely to already be entrained within 
generating flows. Furthermore, AFDs will 
be designed to exclude fish from the 
area.  

284.  



114 
 

9.5.3.94 ...whilst magnetic fields may impact upon fish fauna by impairing 
the orientation and migratory behaviour of diadromous fish.  
Magnetic orientation is important cue for diadromous fish migration on 
what scale locally?  

Modelling indicates that levels should be 
below detectable thresholds for 
salmonids. 

285.  

9.5.3.112 Platforms will be installed along the length of the lagoon wall to 
facilitate safe access for this pursuit, allowing direct access to deep water 
at all states of the tide.  
This is contrary to text in section 9.7.9.2 which says platform MAY be 
included in project design.  

Reviewed. Access for recreational fishing 
will be included in the design. 

286.  

9.5.5.1 List of cumulative effects:  
- Tawe barrage has been mentioned twice  
- Atlantic Array is no longer a project to consider  
- The mussel Several Order off Mumbles needs to be included in the 
assessment  
- Water quality in-combination effects should be considered   

Noted. No significant effects are expected 
from cumulative sources. 

287.  

9.5.5 - Entire section: The potential projects for the assessment of in- 
combination effects have been largely identified but not enough detail has 
been provided to thoroughly investigate potential impacts. More 
quantitative detail is needed for projects that may have an effect before a 
conclusion of minimal effect can be decided. This is particularly pertinent 
for dredging (where? Volumes of dredged material? timing?), fish 
entrainment at Baglan (fish species? quantities?) and Tawe Barrage.  

The potential for fish entrainment at 
Baglan Bay power station has been 
assessed. The abstraction it is not 
deemed a risk for marine or migratory 
fish populations. No quantitative data is 
available in the public domain to indicate 
entrainment rates; however, anecdotal 
accounts from staff indicate that no 
migratory fish are observed impinged 
onto the screens.  
Migratory fish passage through the Tawe 
Barrage scheme has now been addressed 
within the ES.  See Entrainment and injury 
risk from the turbines section.  
 

288.  

9.5.5.12 There is little potential for cumulative noise effects on fish and 
shellfish populations in the study area as a result of combined effects from 
the above projects.  

Given the relatively low response ranges 
modelled for hearing specialists such as 
shad, the potential for cumulative effects 
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See earlier comments on noise and exclusion zone for shad. Will this be 
discussed further in a Habitats Regulations Assessment?  

on other fish and shellfish is deemed 
negligible. At worst case, dredging 
occurring within the Tawe and Neath 
channels would only effect fish within 
56m of its source. If this were to occur at 
four locations within the Bay, the 
temporary disruption to fish would still 
be negligible.  

9.5.5.19 (In combination with Tawe barrage) In light of the above, delays 
associated with the proposed Lagoon are deemed minimal in  
comparison. As a result the overall cumulative delay will not be significant. 
There is no quantitative assessment of this or an attempt to put the 
claims into context. The assessment should also look at loss of fish due to 
the Lagoon, not just focus on delays and impacts upon all Tawe migratory 
fish stocks. See earlier comments about Tawe barrage causing fish entry 
delays.  

Delay to migratory fish populations are 
implicit within the IBM. The model shows 
that the maximum lagoon delay is two 
tidal cycles at any tidal state, for less than 
1% of fish 

290.  

9.5.5.23 Where feasible, low-noise piling techniques will be used to reduce 
impacts on wildlife.  
Have surveys not been carried out to assess the nature of substrates? 
Can any of the survey results be used to predict to what extent impact 
piling will need to be used?  

Ground investigations have been 
undertaken, these indicate that 
vibropiling is a feasible and appropriate 
methodology within this development. It 
is not anticipated that percussion piling 
will be required. However, the potential 
impacts arising from impact piling have 
been assessed and appropriate mitigation 
has been adopted.  

291.  

9.5.5.24: Is any mitigation proposed to avoid spawning areas, times and 
migration routes for various sensitive species during piling?  

See comments in relation to this above. 292.  

Table 9.20: The table should be adapted specifically for the TLSB project.  Reviewed. 293.  

9.5.5.25: As mentioned previously, what evidence exists to suggest herring 
would spawn on rip-rap?  

See comment 3. 294.  

9.5.5.30: Does modelling of lagoon physical conditions suggest that oyster 
farming in that area is feasible in terms of water quality and sediment 
type? How will maintenance dredging occur if oysters are present?  

See Intertidal and Subtidal ecology 
Chapter 8. 

295.  
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9.5.5.30/9.5.5.32: Repeating sections. Both sections discuss native oyster 
removals from working area.  

Noted. This is considering two different 
areas, the temporary cofferdam and the 
dredged areas/seawall footprint.  

296.  

9.5.5.35:  
Experience from Pembroke Power Station has demonstrated that 
significant numbers of fish, especially clupeids, have been entrained even 
with AFDs being present. Further assessment is needed to look at the 
reasons for this, the interplay between light acting as an attractant and 
AFDs as well as the force of drag into the turbines in relation to the likely 
effect perimeter of AFDs. If this mitigation is to be considered, a more 
detailed assessment is needed with:  
- velocities near the turbines (flow rates have been presented for the 
Striker v4 model. Can these values be used?)  
- range of effect of the AFDs  
- levels of light  
- noise levels at which there will be no effects on the natural movements 
of fish in the bay.  

Agreed. The specification and optimum 
positioning of the AFD has yet to be 
explored in detail and would be down to 
supplier to recommend based on suitable 
equipment. 

297.  

9.5.5.37 An important factor to consider when planning the installation of 
AFDs are the velocities in proximity to the turbine intakes, and the range at 
which avoidance behaviour is expected.  
No velocities have been given at turbine intake and escape velocities are 
not discussed further.  

Velocities will be well above swimming 
capacity for certain species in proximity 
of turbines and AFD fields would need to 
be projected out from the turbine 
tranches. 

298.  

Table 9.22: Assumes AFD is feasible  See comments above. 299.  
Table 9.23 f) The selection of aggregate dredging equipment and timing of 
aggregate dredging operations to limit impact upon the biota (such as birds, 
benthic communities, any particularly sensitive species and habitats, and fish 
resources).  

Working window elsewhere given as April to October so is it feasible to 
time dredging to limit impacts?  

See comments in relation to this above.  300.  

Table 9.23 h) Dredge parallel to peak tidal currents.   
Is this feasible?  

Yes, and is considered good practice. 301.  

Table 9.23 c) and d) Inclusion of a lobster hatchery within the design of the 
Lagoon. Mariculture facilities would indirectly provide suitable forage and 

Noted.  302.  
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refuge habitat to juvenile fish and shellfish. This is enhancement not 
mitigation  

Table 9.23 a) Acoustic fish deterrents (AFDs) should be installed to 
discourage the ingress of fish to the Lagoon.  
Is use of AFD feasible? See earlier comments. Compatibility of using AFDs 
for fish and acoustic deterrents for marine mammals needs to be 
considered also.    

See comment 119. 
The use of AFDs has been shown as an 
effective deterrent at other marine 
installations. Performance of AFDs with 
regard to fish behavioural fish guidance 
has been addressed within the ES. AFD 
can be specified to ensure no unwanted 
side-effects on marine mammals 
(previous cases: Hartlepool and 
Pembroke Power Stations). 

303.  

Table 9.23 a) Recreational activities within the Lagoon should be restricted 
to specific areas. Why mitigate if the section concludes there is no 
impact?  

Noted.  304.  

Table 9.23 a (III) Introduce gravel at the base of the seawall for fish which 
utilise substrate to spawn (eg herring)  
Is the introduction of gravel at the base of the wall a feasible option? It is 
likely that introduced gravel will be moved by currents or smothered by 
finer sediments depending on the location.  

Please see comment 3. Herring are likely 
to utilise the seawall to spawn. 
Introduced gravel will be an additional 
substrate available to them. 

305.  

Table 9.24 Summary of potential environmental effects... 
We appreciate the table is still to be completed but needs reviewing as it is 
not always consistent with the conclusions in the text. There are some 
issues raised which are not discussed in the text and other impacts with 
inconsistent significance levels and are unsubstantiated. Note that there 
are no confidence levels given for many key areas, e.g. entrainment of fish. 
Mitigation for eels/elvers incl AFD? We would like the final ES to clearly set 
out, for each impact, the proportion of evidence, assumption and expert 
knowledge which has been used to reach the conclusion of the assessment 
to ensure uncertainties are acknowledged.  

Confidence parameters assigned to 
significance levels are discussed in the 
assessment section.  
Where there is uncertainty regarding an 
assessment, and a significant amount of 
expert knowledge has been used, an 
‘uncertain’ confidence level is given. 

306.  

9.6.6.19 As a result, there is potential for a positive ecological effect arising 
from the Project, which may in turn have a beneficial socio-economic 
effect in terms of fisheries. The magnitude of this positive impact is 

See comment 11. 307.  



118 
 

assessed as medium with a significance of Moderate and confidence of 
Probable.  
This is tenuous. There may be long term benefits to commercial (and 
recreational) angling through creation of an artificial reef but it will be a 
long time in the future and there are a lot of unknown effects which the 
lagoon could have. A new ecosystem may take a long time to stabilise 
and produce benefits.  

Table 9.35 Reduction in anadromous fish returns.  
This table should include loss of revenue to angling clubs on rivers and loss 
of value of fishing rights (assets). 

See recreational fishing significance 
tables in the ES. 

308.  

9.7.4.16 effects on anadromous fish returns and road catch – 
Contruction... It is not envisaged therefore that such impacts would have a 
discernible effect on the population of migrating salmon and sea trout, nor 
any consequent effect on catches upriver and, as a result, angling club 
memberships and day and season ticket revenue.  
Construction is due to take 4 years  
Please see earlier comments. This is all based upon assumption and is 
unverified.  

Assessments have been made by expert 
judgment based on, inter alia, costal 
process models, hydraulic models, and 
noise modelling. 
Confidence parameters assigned to 
significance levels are discussed in the 
assessment section.  

 

309.  

9.7.6.1 There is the therefore potential for the Lagoon to have a minor 
impact on the migration and survival of salmon and sea trout into these 
rivers
We disagree based on the information provided. No definition of minor 
in terms of impacts at population levels/WFD status, salmon stock 
assessments. See earlier comments. The IBM modelling requires 
verification and without it there are substantial levels of risk and 
uncertainty.  

Please see comment 9 regarding 
validation. 
This has now been addressed in 
appropriateness, accuracy, assumptions, 
uncertainty and limitations of the IBM, 
see Appendix 9.5. 

310.  

9.7.6.3 The magnitude of increased predation associated with the Lagoon 
wall is expected to be low and within the range of variability for natural 

Direct evidence is given by Le Mao17 
regarding predation at La Rance tidal 

311.  

                                                           
17 Le Mao, P. 1985. Piscicultural and theuthological populations of the maritime basin of the Rance: impact of the tidal power development. Ph. D. The Rennes Ecole 
National Superieure Agronomique.  
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mortality. There has been no real assessment of why there is no 
predicted impact arising from increased predation. No evidence has been 
provided.  

power development. Although predation 
does occur, it is considered negligible in 
the context of the overall fish population. 
A summary of this has been provided 
within the ES.   

9.7.6.4 The impact of the operational phase on sea trout has the potential 
to be more significant given the fact that, unlike salmon, the species is 
likely to use Swansea Bay to forage in the marine phase.  
We disagree based on the information provided. Modelling has only been 
done of active migration into/out of rivers and does not take into 
account residency in the Bay so how can the significance be minor? See 
earlier comments on modelling and assessment of impacts at population 
level. Impacts on economy of angling clubs etc. Also need to be 
considered.  

TLSB does not agree with this statement 
for the reason stated. The salmon and 
eels are very likely to completely leave 
the area after migration whereas the 
trout use the Bay during their marine 
phase. Therefore this phase is most likely 
to be affected in comparison to the other 
species. The others points are noted. 

312.  

9.7.6.5 Operational phase impacts on salmon and sea trout have been 
assessed as minor and are expected to have a negligible effect on salmon 
and sea trout returns. Notwithstanding this, mitigation is addressed in 
Section 9.5.  
We disagree based on the information provided. No definition of minor 
in terms of impacts at population levels/WFD status, salmon stock 
assessments. See earlier comments. The IBM modelling requires 
verification without which there are substantial levels of risk and 
uncertainty regarding the levels of impacts. There is no discussion on 
whether AFD is feasible.  

WFD issues have been addressed 
separately. See all comments above 
relating to the IBM. See comment 119 
regarding AFD.  

313.  

9.7.6.6. It is not therefore envisaged that such an impact would have a 
discernible effect on the population of migrating salmon and sea trout, nor 
any consequent effect on angling catches and, as a result, fishing club 
memberships and day and season ticket revenue.  
See above.

See comment 131. 314.  

Draft ES Appendix 9.1 Fish, including recreational and commercial 
Fisheries Baseline 

 315.  

9.1.2.9: Why are species occurring in Swansea Bay listed here but not listed 
under other sections, e.g. Habitats Directive?  

Please consult the baseline report for 
further information regarding the 

316.  
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conservation status of fish species. 

9.1.3.7 WFD : No mention of the ecological status? I.e. the objective of 
improving WQ is to attain a quality able to support good ecological 
status/potential  

Amended. 317.  

9.2.2.8: We do not understand this – there are many Habitats Directive 
migratory fish species in Swansea Bay so what is being said here?  

Whilst there are a number of Annex II 
species found within Swansea Bay, some 
of these are not believed to contribute to 
SAC populations. For instance, whilst 
both the Tawe and Neath have standing 
populations of Atlantic salmon neither of 
these waterbodies are designated as SAC.  

318.  

9.5.3 Migratory Fish populations and river quality status:  
Why has only 2012 data been used? Why no stock status data and why not 
use WFD classifications for fish which gives a better description over time?  

Further information relating to the WFD 
has now been included in the baseline 
and ES. 2012 was used as it was the most 
current data. 

319.  

9.5.4.2: The table entries have a formatting error making the table 
unusable.  

Amended. 320.  

9.5.5.2 ... With the exception of the River Kenfig, salmon spawning occurs 
regularly within all catchments. NRW have records of salmon spawning in 
the River Kenfig  

Some spawning is believed to occur 
within the Kenfig, however, historic 
survey data from NRW indicates that no 
juvenile salmon were recorded within the 
Kenfig catchment between 2003 and 
2012. This is reflected within baseline 
information. 

321.  

9.5.5.6 Anecdotal accounts from the Environment Agency indicate that  
numbers of migratory fish over the last ten years have been decreasing 
(Evans, H., pers. comm., 15th February 2013).  
Look at salmon compliance figures. Salmon and sea trout are generally 
declining across the UK and North Atlantic. It is therefore misleading to 
specify a decline in rivers feeding into Swansea Bay.  

Noted. Comments have been reflected in 
the baseline. 

322.  

9.5.5.9 Artificial barriers are prevalent on rivers in the Swansea Bay area, 
due to its industrial past (Defra, 2010). Measures to mitigate barriers will 
need to continue to further ensure the survival of this species. 

Noted. 323.  
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This should be assessed in light of Western Wales River Basin District eel 
management plan.  

9.5.5.10: This statement is not correct; eels do not spawn in rivers.  Amended. 324.  

9.5.5.11.& 9.5.5.12 River and Sea Lamprey: Chapter 9.0 states that no 
significant populations of lamprey are found (p.3) however this is 
unsubstantiated.  

Evidence from consultation with local 
fisheries team has been provided within 
the baseline assessment as anecdotal 
evidence. 

325.  

9.5.5.14: The SAC river of which twaite shad is a designated feature is the 
Tywi/Towy not Tiwy.  

Amended. 326.  

9.5.6.1 Eel are the only commercially fished migratory species in the 
Swansea Bay area. As of 2012, a single licensed commercial fisherman was 
present within Swansea Bay, primarily fishing for glass eel on the River 
Neath (Evans, H., pers. comm., 15th February 2013). 
This is anecdotal evidence.

Noted. 327.  

9.5.7 Illegal fishery: Most of this is unsubstantiated/anecdotal evidence 
and has no relevance  

Evidence is from Environment Agency 
staff and publications, and should be 
considered a valuable addition to the 
baseline. Also see Cefas & Environment 
Agency, 2012. Annual Assessment of 
Salmon Stocks and Fisheries in 
England and Wales 2011. 

328.  

9.7.3.2 The Angling Trust offers club and individual membership and is very 
active in terms of conservation, fisheries management and protecting 
anglers’ rights. However, no affiliated clubs exist in South Wales. 
The second sentence in this statement is not true.  

Amended. 
 

329.  

9.7.3.6 The salmon and trout angling clubs in the area were also contacted, 
given that salmonids are targeted both at sea and in the rivers.  
What is the evidence for salmonids being targeted at sea?  

Amended. 330.  

9.7.6 Summary of responses: Does not list response from Fish Legal on 
behalf of clubs, nor letters of objection from the clubs themselves.  

For a full summary of responses see 
appendix 7.9 and Chapters 7, 8, 9 and 10 
of the consultation report.  
 

331.  

Appendix A 9.10 (i) awaiting responses: Responses from local river clubs Amended. See consultation chapter. 332.  
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have been submitted.  

Draft ES Appendix 9.3 Fish Turbine Encounter Modelling  333.  

General comment:  
Does the model take into account changes in hydrodynamic conditions 
resulting from the operational phase of the project or is it just based on 
current tidal and wave conditions in Swansea Bay?  

Yes, calibration is based on the present 
situation, and the model makes 
predictions of what may occur under 
operational conditions.  

334.  

Tables 1,2,3:  
These tables are difficult to understand and more information is needed to 
allow interpretation of the data i.e. What are the neap and spring values? 
How are the turbines crossing values obtained? How have the ratio of fish 
passing through the West and East turbine banks and sluices been 
calculated? What do the various scenarios mean?  

Please see the STRIKER Modelling 
Appendix for more information regarding 
modelling.  

335.  

General comment  
It has not been clearly demonstrated how the hydrodynamic changes will 
affect the olfactory trails. For example, will the velocity and amount of 
water released from the lagoon mask or divert the olfactory scent trail of 
the Tawe?  

Olfactory trails have been modelled pre- 
and post construction. The appendix 
dealing with encounter modelling shows 
how the olfactory trails are deflected. 
Masking is unlikely as salmon,sea trout 
and eels find their way in the present 
situation and the water would be more 
mixed in the present situation, whereas 
the lagoon tends to compartmentalise 
the flows more. These fish are capable of 
sensing individual rivers from many (10-
20) kilometres away so are believed to 
have a very good power of 
discrimination. 

336.  

General comment  
Detailed modelling has been provided for salmon but for the rest of the 
fish species, only a summary of parameters and results has been provided. 
In order to interpret the results, similar explanation of the parameters 
used would be needed, especially as the sources of calibration and 
validation have been derived from “expert opinion” which does not 

This detailed explanation of salmon 
modelling was provided for by way of 
keeping the appendix to a manageable 
length and to avoid repetition. There is a 
benefit in that this species has perhaps 
the greatest quantity of scientific 

337.  
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indicate to what extent key references have been used in each case.  evidence available than any other fish. 
Each of the other models was made using 
a similar process, and where information 
was not available in the scientific 
literature the model was made to 
encompass all the plausible scenarios. 
Each model was validated in the baseline 
case using expert opinion (independent 
expert review by S. Colclough). Additional 
data sources used for other species are 
referenced in the appendix. 
Rules for some of the species –bass, eel, 
flounder – were developed previously for 
the Thames Tunnel Project EIA, where 
IBM models were used to assess effects 
of foreshore constructions on estuarine 
fish migration. 
This has now been addressed in 
appropriateness, accuracy, assumptions, 
uncertainty and limitations of the IBM, 
see Appendix 9.5. 
 

In terms of the Swansea Lagoon the impact analysis is focused on the 
worst cases.  
Please provide further information on how ‘worst case’ has been elected 
for all the modelled species. In terms of salmonids specifically this would 
include river discharge which is crucial in initiating smolt migration. In 
addition the developer should note that in selecting spring tides, adult 
salmonids which are prevented from entering the Tawe on neap tides 
due to the Tawe barrage are not well represented. We would like to see 
modelling of potential turbine encounters taking into account these fish 
which may experience extended stays over several tides in the bay.  

See comment 83 with respect to worst 
case. 
The salmon have been initiated in all tidal 
states and the worst cases have been 
selected. Therefore, whatever river flow 
state has been incorporated, as the river 
flows themselves will have no impact on 
tidal flows in the Bay away from the river 
mouth, in any condition. The same effect 
is true for the olfactory trails which are 
entirely tidal flow modelled – their 

338.  
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strengths will indeed be moderated by 
river flows, but the model is only driven 
by the spatial patterns, not the strengths 
The model incorporates fish which are 
unable to enter the river (in the model 
none enter the river). These fish are 
assumed to remain aligned to the river 
using the olfactory trail under the same 
parameters as their approach, and avoid 
land, and move in a random walk when 
not homing (see appendix for details of 
how this is modelled). None are 
entrained by the turbines. An alternative 
is to suggest that they are less well able 
to navigate at this time, which would 
seem illogical as they would be in the 
area of strongest possible olfactory trail 
and should be able to remain better and 
more often aligned to the river mouth.  

Salmon smolt example, Calibration of swimming speed and navigational 
parameters.  
How does the model take into account the water flow into/out of the 
turbines and the velocities smolts will encounter at the turbine entrance 
over the tidal cycle?  

Smolts only enter the Lagoon on the 
flood tide as the velocities are too high 
on the ebb tide. But there is nothing in 
the model to stop fish doing this and 
occasionally they do enter in through the 
sluices on the ebb (or slack near the ebb). 

339.  

... all fish leave the immediate area of the lagoon and those which pass 
into the lagoon all pass out within one or two tidal cycles.  
What is the evidence that smolts inside the lagoon enclosure will be able 
to find their way out taking into account velocities around the turbines? 
How is predation taken into account?  

Smolts will leave on an ebb tide through 
the sluices or turbines and there is much 
evidence to suggest salmon can find their 
way out of tidal lagoons (and in fact avoid 
them very strongly). Evidence for this 
behaviour comes from smolts which are 
reversed into lakes on their migrations. 
Predation of animals which use the 

340.  
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turbines as a foraging area is 
unaccounted for. 

Table 1. Results for smolt for N=10,000.   
Please provide an explanation for the figures in the table. What is meant 
by 1 turbine cross 2 turbine crosses etc? If these refer to number of 
turbine encounters how is turbine mortality taken into account? Why are 
results given for one Spring tide and two Neap?  
It appears that turbine encounters are highest on neap tides (107) rather 
than spring tides, even though spring tides are quoted as being worst 
case (p. 9. Model focus and null models).  

This is explained in the ES within the 
entrainment and injury from the turbine 
section. The connection between Striker 
and the encounter modelling is described 
within this section and the calculations 
for mortality are also provided.  Striker 
model gives a chance of mortality for a 
single turbine pass for a particular 
species. 
For further information please refer to 
Appendices 9.4 and 9.5  

341.  

Nevertheless, their journeys (revealed by tags) are not sure and direct.  
Adult salmon paths are similar to a bouncing ball – they tend not to follow 
complex coastlines close to shore, but rather move inshore in short 
exploratory moves and then move back into deep water if they sense that 
they have not reached their river mouth. Adults generally swim continually 
and ‘home in’ on their chosen river after several days of these trial 
movements.  
This is a powerful argument for mixed stocks in Swansea Bay, however 
the model still assumes that olfactory trails are followed slavishly and 
that fish from rivers other than the Neath and Tawe will not encounter 
the Lagoon.  

Some model fish do encounter the 
Lagoon, so this point is invalid. The 
appendix is quite specific about how the 
model is calibrated against scientific 
evidence. 
For further information please refer to 
Appendices 9.4 and 9.5 

342.  

The target for this model are twofold; 1) to analyse the impact of the 
proposed scheme on the olfactory trails of the natal rivers...  
How has the olfactory trail been modelled and turbine discharge taken 
into account? From the chapter on coastal processes it appears that 
changes to flow speed and direction have only been modelled at two 
locations which we consider insufficient to base a reliable assessment on.  

Questions surrounding the validity of the 
hydrodynamic model are considered in 
Chapter 6 of the ES.  

343.  

Figure 10: It is not explained what the ephemeral mean positions are or 
what the figure is representing; this figure has not been referred to in the 
text either.  

Ephemeral means ‘lasting for a very short 
time’ and in this case means the mean 
position for the particular time step in the 

344.  
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model. 

Figure 12: This shows just how confused the olfactory trail may become. 
Please provide some additional information in relation to how this aligns 
with the trail fish follow in the modelled outputs?  

As noted in the appendix 9.4, trial runs 
were made with olfactory trails using a 
western approach and an eastern 
approach based on the split in the 
olfactory trails. The western proved less 
impactful and was therefore not selected 
as worst case. 

345.  

Table 2: As for table 1 – see comments above Calculations provided in the 
Summary results for this table indicate that the mortality rates have been 
derived from the mean values of “No. fish encountering turbines”. 
However, it does not appear that the number of turbine crosses have been 
taken into account which would largely underestimate mortality rates.   

This is not the case. Mortality is derived 
from the STRIKER model which gives the 
likely mortality dependent on passage 
route. It is important that fish may enter 
through a turbine and exit through a 
sluice, and all combinations. So mortality 
is calculated by applying the STRIKER 
mortality rates to the results of the 
encounter model after it has been run. 
The application of these probabilities to 
the life history of each fish that was 
entrained is performed many times to 
ensure the final estimate of probability of 
mortality is representative of all the 
possibilities. Here it is referred to as 
‘impact’ as part of the parameterisation 
exercise identifying the worst case 
scenario. 
For further information please refer to 
Appendices 9.4 and 9.5 

346.  

Figure 14 ... The tracks are very similar to wild tagged  
salmon and other animal tracks. From this it would appear that 25% were 
entrained? Please provide references to the statement  

This figure gives an example of four fish 
and was selected to demonstrate a 
modelled trail of an entrained fish, and 
does not represent the overall model 
output. 

347.  
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Finally the models are calibrated through direct analysis of video based 
and figure based track data through expert opinion and comparison with 
behaviour and tracks from previous studies of these and  
other species. Please provide references for the video and tracks from 
previous studies mentioned.  
Interim results: No model run for sea trout kelts?  

Videos are available for analysis, and are 
referenced within the ES. 

348.  

Draft ES Appendix 9.4 Fish Turbine Passage Modelling  349.  

General comment  
The model is for “a single pass of the turbine”. Should it not be for at least 
two passes to account for fish coming back out and becoming part of the 
ecosystem again?  

The figures generated are per fish passed 
through a turbine. The STRIKER model 
has to be used in conjunction with the 
IBM Fish Encounter model, this process is 
explained within the ES within the section 
titled Entrainment and injury risk from 
the turbine. 

350.  

Introduction  
The scheme design presently uses 16 hydroelectric turbines.  
Is 16 turbines the final number? During the meeting between NRW and 
the developer on 14th October 2013, the developer indicated there was a 
possibility that the final design of the scheme may feature 18 turbines. 
NRW stated that any assumptions in the modelling need to be based 
upon ‘worst case scenario’ in absence of specific information, or 
otherwise assessed for all possible scenarios. Therefore, if the number of 
turbines being considered in for final design is greater than 16, this must 
be reflected in the ES and any predictions must be based upon this 
number. 

16 is now the maximum number. 351.  

Introduction  
The smaller risk of fish injury during passage via the sluices is considered in 
the Environmental Statement.Where is this considered?  

Provided in current ES in section titled 
Fish passage via sluice gates. 

352.  

The TLSB project will use sixteen hydroelectric turbines with the following 
characteristics (provisional):  

We have adopted worst case 
assumptions throughout for turbine 

353.  
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If turbine design is provisional we may not be confident regarding the 
projected impacts if this is subject to change. A full reference has not 
been provided for Turnpenny, 1992, in relation to pressure changes 
(p.13). It is therefore unknown what fish sizes were used as well as other 
parameters for these pressure experiments. For example, no effects have 
been detected for clupeids; research suggests that larval stages of herring 
are more sensitive to pressure changes than adults. P. 7 states that, for 
turbine strikes, “a newly hatched larva, as an extreme example, will not 
be affected by blade strike”, the larvae may, on the other hand, by 
affected by pressure changes.  
 

design and operation. Reference to 
Turnpenny et al. 199218 has been added 
to the ES Blaxter & Hoss, 197919 say 
“Rupturing of the pro-otic membrane of 

the Atlantic herring (Clupea harengus L.) 
occurs if the hydrostatic pressure is 
rapidly increased from 1 to 3 atm in 12-
15 cm long fish. Smaller juveniles and 
larvae are much less at risk.’’ Hoss & 
Blaxter 1979 confirm this – they found 
some effects on postlarvae when 
exposed to a pressure increase of 5 atm. 
The cases modelled for adult herring are 
therefore expected to be provide a worst 
case for earlier herring lifestages. Further 
comment will be added to ES. 

Table 1 : No response to pressure changes for clupeids?Seems 
counterintuitive – clupeids are normally quite frail?  

Clupeids are delicate in terms of contact 
damage and scale/epithelial loss but 
since they can vent their swimbladder via 
the gut, they can release excess gas, 
hence they are tolerant in this respect. 
This gives rise to the visible bubble clouds 
that fisherman traditionally used to 
locate herring schools prior to Sonar. 

354.  

Section 1.2: An outline of the model parameters is presented – are 
cavitation and post-passage effects taken into consideration?  

Cavitation is not modelled. Potentially it 
could affect fish but the turbines will be 

355.  

                                                           
18 Turnpenny, A.W.H. et al., 1992. Experimental Studies Relating to the Passage of Fish and Shrimps Through Tidal Power Turbines., National Power PLC, Fawley, Hampshire, 
United Kingdom. 
19 Blaxter, J.H.S., and Hoss, D.E., 1979. The effect of rapid changes of hydrostatic pressure on the Atlantic herring Clupea harengus L. II. The response of the auditory bulla 
system in larvae and juveniles. Journal of Experimental Marine Biology and Ecology 41, 87-100 
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designed not to cavitate under proposed 
duty . The Turnpenny et al. (1992)20 
study, used here to predict mortalities, 
included monitoring condition for up to 7 
days post exposure.   

Fish length distribution salmon and sea trout Environment Agency fish  
survey and catch return data give no indication of the size of smolts or 
returning adults for the rivers discharging into Swansea Bay. 
Some data for adult salmon and sea trout is available from Panteg Trap 
records, which shows that sea trout are considerably larger than the size 
distribution used in the STRIKER modelling and thus turbine related 
mortality is underestimated. Also the DES does not consider returning 
sea trout kelts.  

ES has been updated to take into account 
the size classes of sea trout as 
determined from the Panteg trap data.   

356.  

Figure 11: Why is the 0+ herring range defined as between 25 and 90mm 
when there were just as many fish caught up to 120mm as there were at 
90mm? For spawning herring, data from the autumn survey may hopefully 
provide more local data and we look forward to seeing the integration of 
further baseline data in the model. Other species such as cod also require 
further baseline data to refine the model.  

The assessment has taken a range within 
which 95% of herring were caught. We 
could increase the range but the low 
frequencies of larger sizes means result 
would not change significantly. 

357.  

Figure 16: Where does the predicted injury % come from? I.e. in table 1, 
page 13 fish response to pressure changes table for salmonids worst case 
is given as 20-30% swim bladder rupture -how does that translate to 0.33% 
predicted injury rates used in Figure 16?  

The 20-30% in Table 1 assumes that the 
fish follow the single most extreme route 
through the turbine, whereas most fish 
will pass through much less extreme 
areas. The extremes are associated with 
hydrodynamic pressure changes close to 
the blades. 

358.  

The STRIKER v.4 modelling presented here provides indicative estimates of 
fish injury rates during a single pass of the turbine.  
What about multiple passes? As per comment above what is the 

The STRIKER model has to be used in 
conjunction with the IBM Fish Encounter 
model, as explained section titled Turbine 

359.  

                                                           
20 Turnpenny, A.W.H. et al., 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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evidence that fish will be able to exit the lagoon once entrained? How 
will this be influenced by the proposed ADF array? What are the 
velocities?

fish injury modelling using STRIKER v.4 
and described mathematically by 
Equation 2 to assess multiple passes. In 
practice this is applied dynamically 
following the history of each fish within 
the model. 
Since such a large volume of the Lagoon 
empties on each tide, fish other than 
those that show site fidelity (e.g.sandeel 
or young flatfish, gobies) will tend to 
follow the water. AFD can be switched off 
on the reverse tide. 

Table 5: See earlier comments. In addition please explain how these relate 
to the overall mortality rates as presented in chapter 9, page 68, Table 
9.18 when combined with turbine encounter modelling. E.g. in Table 5, % 
injury rates for smolts is given as 2.68 for ebb and 3.30% for flood tide 
respectively. But in table 9.16 predicted mortality rates for smolts over full 
generation given as 2.83%?  

Amended. Further information has been 
provided in the current ES. 

360.  

Table A2.1 : The data presented in these tables requires more explanation. 
For example, herring have shear mortality values in Table 2 of 100% in all 
cases of shear from 206 to 3410 Nm-1. How does the rate of 47.84% 
injuries from shear stress (herring table in A2.1) compare to those values? 
Also, clupeids were described as not being sensitive to pressure; where  

Some fish will pass through less extreme 
shear-stress areas. The extremes are 
associated with hydrodynamic shear 
stress changes close to the blades. 

361.  

General comment:  
We acknowledge that it is not practical to provide all the necessary 
information to explain the model within appendices. We suggest that it 
may be useful for a meeting to be arranged between NRW and the authors 
of both modelling reports. The modelling could be demonstrated live and 
we could put forward our questions and concerns to the authors.  

Agreed and arranged for 24/1/14. 362.  

 CEFAS 01/02/14 Shellfish  
43. Section 9.3 - There is currently no characterisation of the shellfish 
community within the baseline section, this needs to be added.  

Amended. 
 

363.  

44. Section 9.5.2 - The impact of suspended sediment and sediment Added to ES. 364.  
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deposition upon crustaceans (namely Homarus gammarus and Necora 
puba) needs to be included in the „Increases in suspended sediment and 
sediment deposition‟ section.  

45. Section 9.6.10.8 - The idea of enhancing the population of native oyster 
within Swansea Bay by using the collected oysters from the lagoon 
footprint as a breeding stock is a good idea and lends itself well to the 
conservation of the native oyster. It is suggested that the introduction of 
the sea wall, creating a new rocky reef, will increase the biodiversity and 
thus providing opportunities for fishermen. It has been stated that this will 
be sufficient mitigation against the impacts of excluding the two whelk 
potters from their fishing grounds within the footprint of the lagoon. 
Whilst the rocky structure may provide new habitat for brown crab and 
lobsters, as well as other species, it may not be sufficient to mitigate 
against the losses to the fishermen in the short-medium term. Cefas would 
strongly recommend continued, close consultation with the fishing 
industry and the local fisheries authority to ensure that this is sufficient (if 
not already done so). Such consultation should be well documented. A 
table showing the stages of consultation carried out to date and a 
summary of the concerns for each would be appropriate for inclusion in 
the final ES.  

This is considered as part of Chapter 8 of 
the ES, benthic ecology.  

365.  

Herring  
46. Section 9.3.5 - The draft ES identifies that there is a spawning herring 
stock within the bounds of the project. Section 9.3.5.4 states that during 
February and March herring spawn in Swansea Bay and spawning is 
concentrated in three locations across the Bay. However, there is a 
discrepancy with Table 9.7, which indicates that the possible spawning 
periods for herring are February to April and September to November and 
therefore this needs to be addressed. Also there is no published data on 
herring spawning in Swansea Bay and it is unclear whether the „pers. 
comm.‟ sources in the draft ES suggesting that herring spawn in the bay is 
based on juvenile presence and therefore a nursery ground. The EIA needs 
to state the evidence for herring spawning in the area (e.g. presence of 
spawning adults, demersal eggs or recently hatched yolk-sac larvae). It may 

 See comments relating to this above.  366.  
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be that there has been confusion between spawning and nursery grounds 
and therefore this needs to be clarified. 

47. Section 9.5.3.45 - The IBM modelled conditions for herring employed, 
assumed that spawning adults will attempt to access historic spawning 
sites predominantly inside the Lagoon. A large proportion of spawners are 
therefore expected to pass through the sluices and turbine complex. Cefas 
note that the draft ES describes that should herring be able to utilise the 
newly introduced habitat, there will be an overall gain in spawning 
substrate. However, suitability will be affected by morphological 
conditions such as wave wash. Also please see point 48 for comments 
regarding herring spawning within Swansea Bay. 

Noted. See comments relating to this 
above. 

367.  

48. Section 9.5.5.34 to 9.5.5.40 – Previous PEIR comments dated 31st July 
2013 stated that the impacts of acoustic deterrents on spawning herring 
should be considered if they are used as mitigation. This section discusses 
the effectiveness of Acoustic Fish Deterrents (AFDs) but does not assess 
any potential impacts on herring; therefore this still needs to be 
addressed, although please see comment in point 48 regarding spawning 
herring in Swansea Bay. Also for table 9.22 the distance over which the 
AFD might be effective has not been presented or discussed. AFD‟s will 
potentially reduce fish mortality, i.e. reducing mean mortality from 26.69% 
to 5.34%. An assessment of potential behavioural avoidance of spawning 
grounds resulting from the effect of AFD‟s needs to be considered. 

The use of AFDs and herring have been 
considered within the ES in section titled 
behavioural fish guidance.  
PrISM acoustic modelling will need to be 
carried out to specify the AFDs. This is 
normally done as part of the detailed 
design once a contractor has been 
appointed. 

368.  

Sandeel 
49. Section 9.5.3 - Cefas appreciate that the availability of potential 
sandeel habitat has been modelled and presented in the draft ES (figure 
9.13). The impacts on sandeels are discussed in points 9.5.3.11 to 9.5.3.13. 
Sandeels lie dormant in the sediment during the autumn/winter period 
(Beherns et al., 2007, Greenstreet et al., 2010) and will be more vulnerable 
to construction activities during this period. Table 9.7 highlights that 
dredging could impact herring and sandeel spawning in Swansea Bay. The 
dredging is proposed to take place from April to October. The impacts of 
potential entrainment of sandeels by dredgers needs to be discussed given 
that they were recorded in surveys of the intertidal zone and may spawn in 

The potential impacts of dredging on fish 
have now been assessed within the ES.  

369.  
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Swansea Bay. 

Salmon  
50. Section 9.5.5 – Section 9.5.5.18 discusses the Tawe Barrage and 
migration of diadromous fish within the R. Tawe. The Russell et al. 1998 
paper referenced only refers to adult salmon moving upstream only. Dr 
Andy Moore has published work for Swansea barrage on downstream 
migration of smolts (Moore et al. 1996). It found that smolts were affected 
by loss of directional cues within the barrage impoundment and caused 
delays in migration. Section 9.5.5.19 states that delays associated with the 
proposed Lagoon are deemed minimal. Further supporting evidence is 
required as this is highly speculative, i.e. what about the R. Neath with no 
barrage, this scheme will introduce barriers. Also, it should be made clear 
that Table 9.20 only relates to the downstream movements of salmonids, 
no information is provided on the ascending adults. 

Information has been added to the ES to 
reflect the impacts of the Tawe Barrage.   

370.  

General  
51. Section 9.5.2.3 – Previous PEIR comments dated 31st July 2013 stated 
that „It is suggested that any effects would be short term and limited in 
extent, however it‟s also suggested that dredging will potentially take 
place 24/7 during the dredging season during construction (which is up to 
3 years). Is this a short term impact (how is this term defined for the 
current project)‟. This is still to be addressed.  

This has now been re-assessed as a long-
term impact lasting the extent of the 
construction period. However, it should 
be noted that periods of inactivity will 
still be present within the 24/7 dredging 
making this impact intermittent in 
nature.  

371.  

52. Section 9.5.2.22 – Supporting evidence needs to be provided for the 
statement „High sediment levels would need to be maintained 
continuously for a large part of the growth season for any effect to 
become significant‟. 

Supporting evidence has been provided. 372.  

53. Section 9.5.2.26 – Further supporting evidence needs to be provided 
for the statement regarding increase suspended sediment levels and 
salmonids species successfully migrating through such conditions as this is 
dependent on many factors and is therefore quite speculative. 

Further evidence has been provided in 
the ES regarding the impacts of 
suspended sediment. 
This issue has now been evaluated in light 
of coastal process modelling. Please refer 
to Increases in suspended sediment and 
sediment deposition section.  

373.  
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54. Appendix 9.2 - The fish surveys undertaken so far in Quarter1 (Q1), 
Quarter 2 (Q2), and Quarter 3 (Q3), during 2013 appear to differ slightly 
(see Table 1 below). The gear geometry of otter trawls is different between 
the surveys undertaken in Q1 and Q2, and they were towed at different 
speeds (which may be a result of the difference in net size and survey 
vessel). The beam trawl net size and average tow speed also changed after 
the Q1 survey, and the Q2 duration doubled. These inconsistencies need to 
be highlighted in the ES. A full gear description should be provided in the 
ES or in the appendices i.e. width of beam trawl, shoe length, shoe width, 
otter trawl net description, ground gear etc. The May 2013 Q2 beam trawl 
ground rope length also appears to be incorrect, as highlighted in Table 1 
below and therefore should be addressed. 

Noted.  Will be amended in final version. 
Survey constraints have been identified in 
Appendix 9.5. 

374.  

Table 1 - Differences in the otter trawls and beam trawls used for the fish 
surveys 

 

Noted.   375.  

Shellfish  
55. Section 9.4.4, Table 9.2 - given that the native oyster (Ostrea edulis) is a 
UK BAP species and it is present in the bay it could be argued that the 
value of this receptor is „National/High‟, depending upon the abundance 

The species is not considered to have a 
nationally important population within 
the study area, the criteria for valuing the 
receptor as nationally important, as such 

376.  



135 
 

of this species in Swansea Bay. However, it should at least be classified as 
„Regional/Medium‟. Cockles (Cerastoderma edule) should also be included 
in this table as they are present in Swansea Bay.  

we have defined its value as Regionally 
important.  

56. Section 9.5.2 - Shellfish have not been assessed within the „Increases in 
underwater noise and vibration‟ section. Whilst shellfish may have a lower 
sensitivity to noise than finfish possessing a swim bladder the impacts on 
the shellfish VER‟s should be included here. 

Amended. 377.  

57. Section 9.5.3 - There is no mention of the potential impact on shellfish 
in the „Habitat fragmentation and isolation‟ section. Shellfish species, 
including velvet swimming crabs, lobsters, brown crab (if present) and 
whelks may be limited in their ability to pass through the sluices and 
turbines given their reduced mobility compared with finfish species. This 
may increase the significance of this impact stated in Table 9.32. 

Amended. See shellfish significance table. 378.  

58. Appendix 9.1 - It may be useful here to use landings data, information 
from consultations with fishermen and also knowledge of local shellfish 
beds to provide a better characterisation of the Swansea Bay shellfish 
community. The current Characterisation section is somewhat limited 
compared with that of finfish. Given that a large proportion of the local 
fleet fish using static gear in the far-field area (Whelk and Lobster are 
worth ~45% of the landings by value in the Swansea Bay area – Table 9.18), 
it‟s important that the characterisation of shellfish is thorough. 

Further evidence has been provided 
regarding the fish and shellfish fauna of 
the Bay. 

379.  

59. Appendix 9.2 - Whilst Otter trawl and Beam trawl surveys aren‟t ideal 
for sampling shellfish, it would still be useful to include where any have 
been caught to provide some qualitative information. The limitations of 
such gears should also be reported both here and within chapter 9. 

Noted and amended. 380.  

Sandeel  
60. Appendix 9.2 - The fish survey reports show that Ammodytes tobianus 
were captured in the intertidal surveys (see Table 2 below), however it is 
not specified whether they were captured in the intertidal Seine Net, Riley 
Push-Net or both and this needs to be clarified. One Hyperoplus 
lanceolatus was recorded in the Q3 survey at station I5. No sandeels were 
present in the otter or beam trawls. 

Noted.  Tables have been provided at the 
end of each Quarterly report presenting 
method by which fish were captured.   

381.  

Table 2 - Ammodytes tobianus abundance in Q2 and Q3 fish intertidal Not clear what the question is. 382.  
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surveys 

 
Salmon  
61. Section 9.4.84 and 9.4.85 - With regard to salmonids, the hydroelectric 
schemes referred to in this section are large and are not necessarily a good 
proxy for the smaller Swansea Tidal Lagoon. However, concerns regarding 
cumulative effects are the same. New guidelines concerning Hydropower 
Good Practice are to be published in January 2014. These should be 
consulted to determine if the targets regarding smolt survival have been 

EA GPG published Dec 2013. Does not 
appear to address targets for smolt 
survival. 

383.  

62. Appendix 9.1, Figure 9.13 - The upstream and downstream migration 
symbols require reviewing and updating as they currently appear as 
question marks. It should be clearer that „downstream‟ migration is 
undertaken by juvenile salmonids – Smolts which are not spawning; these 
therefore should perhaps be separated. 

Amended. 384.  

General  
63. Section 9.5.3 - Cefas support the trenching of cables within the 
Lagoon‟s seawall above the water line to mitigate the effects of EMF. 
Cefas note that electromagnetic fields generated from the electrical 
transmission cable are not expected to impeded fish returning to adjacent 
rivers. 

Noted. 385.  

64. Section 9.5.5.23 and 9.5.5.24 - Low-noise piling techniques will be used 
where feasible to reduce impacts on fish and shellfish, hydraulic pile 
insertion, vibro-piling, or restricting the impact energy which is used to 
insert the piles into the substrate is being considered. However, the 
feasibility of low noise methods depends on the nature of the substrate 
into which piles are being driven. Cefas support and recommend soft start 
piling procedures if impact piling is to be used (i.e. in areas of hard 
substratum). 

Limitations surrounding the use of vibro 
piling have been highlighted within the 
ES. See comment 113. 

386.  

65. Section 9.5.5.26 - The cost benefit analysis discussed here is an This type of mitigation is now considered 387.  
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interesting concept and it would be useful to review the outcomes in the 
final ES. 

to be unviable. 

66. Section 9.5.5.29 - Cefas support the mitigation described here 
regarding fish-friendly pumps utilised to drain the temporary cofferdam 
bund area and potentially a fish rescue before total dewatering of the 
bund. 

Noted. 388.  

67. Section 9.6.1 – It is noted here that consultation with fishermen and 
fisheries representatives has taken place. It would be useful to reference 
here where the results of such consultations are summarised. This data is 
of particular importance given that landings data were unavailable from 
the MMO as a result of the data confidentiality issues (however, Cefas 
believe that these issues have now been resolved, see comment below). 

Following initial consultation with the 
MMO and CEFAS confidentiality issues 
have been addressed and data utilised 
within the ES is now free of any 
restrictions. 

389.  

68. Section 9.6.5.2 - Discusses the confidentiality regulations, regarding 
MMO data and that a significant proportion of fisheries information was 
restricted. In instances where fishing effort consisted of landings for 
groups of fewer than five vessels, all data, including species targeted, gear 
used and statistical rectangle, and were deemed confidential. Cefas believe 
that the MMO is now able to provide full landings data as the 
confidentiality data aggregation issue has been resolved.  

See comment above. 390.  

69. Appendix 9.1 - Previous PEIR comments dated 31st July 2013 stated 
that;  

 
- It would be useful to include the location of the tidal lagoon on 

figures 9.7 – 9.25 in Appendix 9.1 to identify the proximity of 
spawning and nursery grounds to the proposed development. It 
would also be good to include the location on maps provided in 
chapter 9.  

 
- We note that none of the specific survey data from appendix 9.2 have 

been discussed in this baseline and we would expect the baseline to 
draw upon all sources of information, bearing in mind the comments 

on the survey report below. 

Amended. 391.  
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Spawning period for Ammodytes tobianus, table 9.5, is given as November 
to February. This is likely to be the spawning period for A. marinus. A. 
tobianus is thought to have two spawning periods February - April and 
September - November. Although, this may vary for different locations. 

Amended. 392.  

Information for sea trout has been discussed using the name sea trout 
(sewin), p 9-34 and also brown trout (migratory), table 9.13, (p 9-40) and 
table 9.14, (p9-41). There should be a statement to say that this is the 
same species or only one name should be used and this would ordinarily 
be sea trout. 

Amended. 393.  

Tables 9.8 -9.11 should have a key to define the letter and colours used. Amended. 394.  

Table 9.13 is titled as summary of spawning and migratory periods. 
However, the upstream downstream indicators are lumped together as 
spawning. It should be clearer that „downstream‟ migration is undertaken 
by juvenile salmonids – Smolts which are not spawning, these perhaps 
should be separated. Further to this, section 9.5.5.1, the term smolt has 
not been used and it is not clear from the text what the clear migratory 
patterns or life stages are. 

Amended. 395.  

In 9.5.5.10, it is stated that: „Lamprey, similarly to eel, spend their adult 
lives in the sea and return to rivers to spawn.‟ This is incorrect for eel.  

All these points still need to be addressed 

Amended. 396.  

70. Appendix 9.2 - Previous PEIR comments dated 31st July 2013 stated 
that;  
- In the gear description the beam width of the trawl is not given. It is 
described as an epibenthic trawl p6, and also a standard trawl in Plate 3. It 
is assumed that it is a scientific 2 m beam trawl. The tow duration and 
speed are given as 15 minutes at 3 knots, p6, this speeds seems too fast for 
this gear type, which we would normally advise to be towed at 1-1.5 knots. 
This may have affected how the trawl operated, at faster speeds the beam 
can lift from the seabed.  

 

- The limitations of the gear types used should be described, as requested 
in previous advice, i.e. the 2 m beam would only adequately sample small 

Noted.  Amended. Survey constraints 
have been identified in Appendix 9.5. 

397.  
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bodied and juvenile species.  

 

- It appears that all data from all surveys carried out have been combined 
and discussed in the results. We would recommend that the data are 
presented and discussed separately because the gear types used would 
target different species and sizes of species.  
 

All these points still need to be addressed. 
71. Appendix 9.2 - The beam trawl tow duration for Q2 and Q3 is given as 
30 minutes; this seems too long for this gear type, which is generally 
towed between 5 and 10 minutes. It is not clear if the abundance data has 
been standardised (given the variation in tow duration) for comparability, 
therefore this needs to be clarified. Cefas note that the CPUE has been 
calculated and is presented in Figure 9.2 by gear type. 

Noted.   398.  

72. Appendix 9.3 - Whilst Cefas consider the fundamental methodology of 
the modelling is appropriate; Cefas have a few concerns as to whether the 
methodology can realistically be applied to the specific issues. In figure 3, it 
is argued, reasonably, that the true distribution of population parameters 
should follow some sort of (presumed Gaussian) distribution, but when 
asking the question about what a significant minority do, tails become an 
issue. There is no mathematical description of the movement model, so it 
is hard to validate this model. It is not possible to determine how robust 
the conclusions are to the assumptions of the parameters – i.e. it needs a 
sensitivity analysis. Cefas would expect to see some sort of fitting or 
Bayesian methodology on a dataset with known behaviour (e.g. from tags) 
which could be used to inform about the values of the less certain 
parameters. In summary, it is not sure how complete the model is 
supposed to be, but that may be because it reflects a project in an 
incomplete state rather than an incomplete description, therefore the 
above points need to be clarified. 

Noted and appreciated. The model is 
validated against known facts using the 
baseline hydrodynamic models as is 
explain above. We are aware that tails 
are interesting, but this normal random 
distribution is very wide (to include all 
plausible possibilities) in fact it is only 
moderated to exclude fish which swim 
backwards. Therefore we are confident 
that our distribution contains all plausible 
cases. If the tails were important the 
effect would show up much more 
strongly than by some generalised 
averaged or smoothed mathematical 
approach – because we can see groups 
that get affected in a likewise way and in 
fact follow the life history of each fish 
throughout the entire run. This is one of 
the major advantages of this approach. 

399.  
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With respect to Bayesian fitting and the 
estimation of parameters from tagging 
studies. Firstly these studies are in no 
way definitive and there are many cases 
of tagging impacts being found only after 
the event, and further as discussed 
above, it would be a major undertaking 
to monitor fish in the medium field as we 
require. So, we have incorporated the full 
range of plausible input parameters and 
validated the model on the baseline 
hydrodynamic model so we are confident 
that we have incorporated the full range 
of potential behaviour and movements of 
these fish. It is very important to note 
that we are using very few parameters 
and some are well known data about 
these fish, such as swimming speed. We 
are not trying to estimate mathematical 
abstractions such as population statistics 
to fit our model to some proposed 
abstract relationship – rather we are 
making predictions from base causation. 
Then we concentrate on worse cases. 
Therefore any more definite 
parameterisation can only lead to the 
same or better effect estimation. Full 
sensitivity analyses for IBM models are 
rarely, if ever, done in the literature 
because they are very time and computer 
resource intensive. The alternative is to 
sample across a broad range of input 
parameters and describe the whole result 
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in a probabilistic way. This is what we 
have done. We did search for sensitivity 
to parameters in this way (and formally) 
as described in the appendix around 
Figure 15. 

73. Chapter 4 and 9 - Herring spawning mitigation is described in several 
sections of the ES. Herring spawning media would be placed along the 
western wall of the Lagoon arm. Any rocks removed as part of the project 
sediment removal process which are suitable as  
herring spawning media will be retained for placement along the initial 
section of the western landfall once complete. Section 4.6.2.23 describes 
that once the main works on the first section of the western Lagoon 
seawall is complete, herring spawning material will be placed along the 
base of the wall adjacent to, but not affecting, the Tawe channel. Section 
9.5.5.25 describes that lithophilic spawning (e.g. herring) will be 
encouraged by introducing suitable rocky substrate (in the form of rip-rap) 
as a component of the Lagoon seawall. 

This has been addressed above.  400.  

74. Chapter 9 – Figures presented in Chapter 9 and Appendix 9.1 are 
generally of poor quality e.g. 9.5, 9.6, 9.7, making it difficult to discern the 
information presented. 

Noted.  401.  

75. Chapter 9 - Previous PEIR comments dated 31st July 2013 stated that 
the full reference for Ellis at al., 2012 has not been provided in the 
references of chapter 9. This is provided below and still needs to be 
addressed. 

This reference is not provided within 
the ES however the full reference is 
provided within Appendix 9.1 

402.  

76. Chapter 9 - The full reference for IMARES, 2011 has not been provided 
in the references. Cefas presume the authors are referring to either: Bolle., 
L.J., de Jong, C.A.F., Bierman, S., de Haan, D., Huijer, T., Kaptein, D., 
Lohman, M.,Tribuhl, S., van Beek., P., van Damme, C.J.G., van den Berg, F., 
vand der Heul, J., van Keeken, O., Wessels, P.W., and Winter, E. 2011. Effect 
of piling noise on the survival of fish larvae (pilot study). Shortlist 
Masterplan Wind. Report number C092/22. IMARES or Bolle., L.J., de Jong, 
C.A.F., Bierman, S, van Beek, P.J.G., van Keeken, O.A., Wessels, P .W., van 
Damme, C.J.G.,Winter, H.V., de Haan, D. & Dekeling, R.R.A., 2012. Common 

Amended. 403.  
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sole larvae survive high levels of pile-driving sound in controlled exposure 
experiments. PLoS One, 7, e33052. 
77. Chapter 9 - Cefas would encourage the use of scientific names when a 
species is first mentioned in order to avoid ambiguity of common names. 

Amended. 404.  

78. Section 9.3.5.5 - The scientific name for grey mullet is given as (Liza 
aurata), this should be italicised to be consistent with the other scientific 
names in the document. 

Amended. 405.  

79. Section 9.5 - Sandeel and herring are detailed in the draft ES as the 
most likely to be affected by the long term change of habitat modification, 
as both species show some site fidelity. Section 9.5.3.5 highlights that the 
impacts of the Lagoon are likely to be more severe for fish moving inshore 
to use particular habitat features within the bounds of the proposed 
development, for example herring, which are known to spawn within the 
Lagoon boundary, or juvenile flatfish and sandeels occupying intertidal 
habitat. Please see point 48 above regarding comments on herring 
spawning in Swansea Bay. 

Duly noted. See comment 3. 406.  

80. Section 9.5, Table 9.6 - The following paragraph is not finished „It is to 
be expected that the scenarios evaluated above will give rise to effects that 
are no greater than, or less than, those described in the following 
assessments. Additionally, all assessments below give severity estimates 
for unmitigated impacts. Table 9.24 to’... 

Amended. 407.  

81. Section 9.5.1.2 – This section has no associated text. Amended. 408.  

82. Section 9.5.2.38 - Cefas appreciate that impacts of noise on fish eggs 
and larvae have been discussed. Cefas acknowledge that deleterious 
impacts on eggs are only likely to occur in the immediate vicinity of the 
piling operations (i.e. < 5 m). 

Amended. 409.  

83. Section 9.5.3.91 - The draft ES acknowledges that dependent on the 
level of illumination of the surface water along the arm of the lagoon, 
herring larvae may have an increased vulnerability to predation as they are 
present throughout Swansea Bay and exhibit positive phototaxis. 

Noted. 

 
410.  

84. Section 9.5.5.1 - The Atlantic Array OWF proposal has now been 
withdrawn and as such can be removed from the cumulative impacts 

section 

Amended. 411.  
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85. Appendix 9.1 - The common skate Dipturus batis has been identified as 
two different species upon careful re-examination of its taxonomy. The 
noticeable phenotypic differences within the species, morphology, 
genetics and life history have shown that the two species have been 
confused since 1920‟s. The common skate species-complex is split into 
two nominal species Dipturus intermedia and Dipturus flossada and they 
are commonly named the flapper skate and blue skate respectively, 
however it is not sure if these will become widely accepted. This is 
information is compiled from Iglésias et al., 2010 and Shark Trust, 2009. 

Amended. 412.  

86. Appendix 9.1 - The ICES website has recently been updated and the link 
www.geo.ices.dk referred to no longer works and therefore should be 
amended. 

Amended. 413.  

87. Appendix 9.1 - The Annual Assessment of Salmon Stocks and Fisheries 
in England and Wales 2012 is now available from 
http://www.cefas.defra.gov.uk/publications/salmon/salmonreport2012.pd
f, updating the reference: Cefas & Environment Agency, 2012. Annual 
Assessment of Salmon Stocks and Fisheries in England and Wales 2011. 

Amended. 414.  

88. Appendix 9.1, Table 9.18 - Previous PEIR comments dated 31st July 2013 
asked whether table 9.18 is showing the landings for ICES rectangle 32E5? 
This still needs to be clarified in the title.  

Amended. 415.  

90. Chapter 9 - The effects of underwater noise and mitigation measures 
are discussed in Chapter 9 – Fish and Shellfish. Cefas recommend that all 
conclusions are discussed and presented in internationally recognised 
metrics. In addition, only data using internationally recognised metrics 
should be input when modelling underwater noise. This advice follows 
recent scientific advances and advice given following the EU Commission 
decision of September 2010 in relation to the Marine Strategy Framework 
Directive (MSFD), and the recently published reports from the 
international group of experts in the EU MSFD Technical Subgroup on 
Underwater Noise and other forms of energy (TSG Noise) (van der Graaf et 
al. 2012, TSG Noise 2013a, b, c), which discuss in depth methods metrics 
and models related to underwater noise and also Southall et al. (2007). 

Noted. 416.  
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 Salmon and 
Trout 
Association 

06/01/14 We remain concerned about  the potential impact on local fish 
populations, particularly on sea trout and salmon. We are  concerned to 
report does not address the potential cumulative impacts of the 
development to these species through lost of important intertidal refuge 
habitat, reduced feeding availability within the estuary, increased 
predation, delays to migration from being in the lagoon and changes to 
flow conditions and possible fatalities through turbines. 

Further consideration to relevant issues 
has been given within the ES. 

417.  

9.2.4.3  No mention of the Salmon & Freshwater Fisheries Act (neither 
here nor anywhere else in the document) or Water Framework Directive 

Legislation relevant to fish and shellfish 
have been provided within the baseline 
assessment (please refer to appendix 9.1) 

418.  

9.3.4.1  Were there any freshwater species recorded in the intertidal 
habitats? It is important to remember that freshwater species can and do 
also utilise intertidal habitats in the right flow conditions. There is evidence 
in the UK of Atlantic salmon smolts using intertidal habitat, therefore this 
should be assumed as the default position. 

Four European eel were found over the 
course of the surveys. No other 
diadromous or freshwater species were 
recorded. 

419.  

9.4.1.3.  What about the impacts of changing flow dynamics during both 
construction and operation? 

Expert judgment on the performance and 
the behaviour of fish within the Bay has 
been informed by the IBM, which in itself 
is based on a hydraulic model. 

420.  

9.4.3.3  Bold to claim that the development will have no effect on 
migratory species. Omitting rivers not affected by hydrological actions 
within the bay is insufficient. Migratory species from more distant rivers 
might use the bay as a feeding ground 

Bold to claim that the development will 
have no effect on migratory species. This 
comment isn’t congruous with what is 
concluded within the ES. 
Omitting rivers not affected by 
hydrological actions within the bay is 
insufficient. These are omitted for the 
reasons outlined and based on the 
evidence provided. The decision to 
include any other river needs to be based 
on some criteria. 
 Migratory species from more distant 
rivers might use the bay as a feeding 
ground. This is unknown. Species such as 

421.  
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shad are known to have large home 
ranges and Swansea Bay is not 
considered to be an integral component 
of these. The habitat it provides is 
ubiquitous to the Bristol Channel.  
Therefore, given the complete 
uncertainty of where these fish feed, it is 
reasonable to assume they feed 
throughout the Bristol Channel and 
Southern Irish Sea and perhaps beyond 
into the Atlantic ocean.  
Hydrographic circulation has been 
assessed within the coastal processes 
model, this has informed the IBM and 
informed our judgement. 

 
Table 9.2  Only refers to sea trout spawning in local rivers. The feeding 
grounds of these populations need to be identified. 

Coastal migration and foraging behaviour 
of sea trout is considered beyond the 
scope of the current project. Professional 
judgement has been used to determine 
the value of sea trout habitat within the 
footprint of the proposed Lagoon.  

422.  

9.4.8.5   Cumulative impacts of all barriers in the catchment need to be 
considered. Must also remember no fish pass in 100% effective. The GPG 
guidelines mentioned are out of date and as this ‘target’ was from an 
industry-regulator consultation and based on no science- it is not helpful to 
have it referenced here. 

Cumulative impact assessments have 
been undertaken for the principle 
developments within the area (e.g. Tawe 
Barrage). 
See comment 13. 
The latest EA GPG publication for 
hydropower (Dec 2013) does not appear 
to address targets for smolt survival. 
Therefore the industry consultation as 
discussed in the document provides 

423.  
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context on this subject, although we 
agree it is not science based.  

9.4.8.7   A 10% mortality considered ‘medium’ impact?!? Again cumulative 
pressures within the catchment for migrating species must be considered 
alongside this, not in isolation. 

This is addressed above. 424.  

9.4.8.7   Exclusions again based on hydrographic circulation, but how might 
generating outfall affect this? Have they modelled currents generated by 
this? 

As we don’t know how populations of sea trout move around the coast 
and utilise the different estuaries, how can we discount them from the 
analysis? 

Hydrographic circulation has been 
assessed within the coastal processes 
model, this has informed the IBM. See 
comments in relation to this above. 

425.  

9.5.2.28  Noise – This section seems to refer to construction noise. What of 
low frequency noise during operation? Will there be any? If so, what will 
be impact be? 

Waterborne noise and vibration from 
turbines is discussed in section titled 
Waterborne noise and vibration from 
turbines. Turbine noise from machines of 
comparable design and size is very low 
and available evidence suggests would 
not be sufficient to deter salmon, 
depending on the characteristics of the 
actual turbines deployed. Some more 
sensitive species might be deterred but 
probably only within a few tens of 
metres. 

426.  

9.5.2.56    A rather dismissive statement and appears to be based on no 
evidence. 

Noted. This comment is derived by 
professional judgment based on 
references cited throughout the ES.  

427.  

9.5.2.59    It should be noted that the loss of spawning areas also impacts 
further up the food-web. Therefore could be a multiplier effect on species 
whose food supply is affected, as well as their own spawning. 

This has been addressed above.  428.  

9.5.3.3   Refers to olfactory cues but not strength of flow, the latter might 
attract migrating salmonids if greater than river flow… 

See Appendix 9.4 and 9.5. 429.  

9.5.3.4   Can this ‘marginal’ increase be quantified? The modeling indicates that the delay 430.  
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attributable to the Lagoon is at most of 
two tidal cycles at any tidal state, for less 
than 1% of fish (species dependent).   

9.5.3.5  Was the impact on fish coming from the rivers also modelled? E.g. 
smolts? Are there more details about the assumptions of fish behaviour 
made in the model? 

Further clarification is provided in the ES. 
See Appendix 9.4 and 9.5. 

431.  

9.5.3.6   Over one quarter of intertidal habitat lost is huge. What will be 
the cumulative impacts on the productivity of the estuary as a whole? How 
could this be mitigated? 

It is not clear how the value of one 
quarter has been derived as this value 
has not been stated within the ES. The 
values have been presented in area 
coverage, not in % terms. See comment 
11 with regard to the issue of 
productivity. 

432.  

Fig 9.13    Substrate availability mapped according to present currents in 
the bay. Might these change? Map doesn’t show actual spawning areas, 
only potential areas. Need to know where these are and how they might 
be affected by change in currents.    

Duly noted. Monitoring of spawning 
areas has been proposed and will be 
agreed with NRW to further identify 
spawning areas. Sediment mapping has 
been undertaken and is presented in 
Chapter 6, Coastal Processes. 

433.  

9.5.3.16     Habitat gained is of a different nature to that lost Noted. This has been considered within 
the ES. 

434.  

9.5.3.18     Increased predation is stated as a potential problem, but not 
quantified. We are concerned when added together- delays, predations, 
mortality through strikes, etc, could have significant impacts on fish 
populations, particularly migrating species. 

Using professional judgment, informed by 
both IBM and the STRIKER modelling 
outputs, and baseline fish population 
data, it has been determined that the 
effects would be minor to no impact. The 
rationale for this assessment has been 
presented within the ES.   

435.  

9.5.3.22    This suggests all diadromous fish migrate away from the area 
thus avoid predation due to patterns of seasonal migration, might be true 
for salmon, but what of local sea trout smolts? Bass are not the only 
predator to juvenile diadromous fish!? What about other predators, e.g 
seals, cormorants etc? 

Piscivorous and avian predation has been 
quantified within the ES. Mammalian 
predation has now also been considered. 

436.  
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Table 9.13    No mention of flow for salmonids which is a key factor 
influencing migration from the estuary into freshwater. We seek further 
information on the influence of flow versus olfactory cues on this 
migration. 

No mention of flow for salmonids… We 
are focussed on the section of migration 
which is based around olfactory trails 
before the fish enter their natal rivers 
where flow becomes one of the major 
factors influence swimming direction. The 
tidal currents are very strong in this area 
and the river flows will not be 
differentiable from the overall currents 
(at any discharge) outside of areas very 
close to the river entrances (~500m). In 
these areas the model fish are well 
directed at the river mouths based on 
olfactory trails. The general scientific 
opinion is that the switch from olfaction 
to flow based orientation is assumed to 
occur once the fish is well in 
predominantly fresh water. We would 
direct you to Quinn 2005 for a discussion 
on these points which are discussed with 
respect to the closely related Pacific 
Salmon and further information on 
salmon migrations which are applicable 
to all salmon and trout species as far as 
the best scientific opinion is concerned. 
Quinn, TP. 2005. The behavior and 
ecology of Pacific salmon and trout. Univ. 
Press, Seattle. 320 p. 

437.  

Fig 9.15   Does this include the effect of current on adults from turbine 
sluices? 

The example shown is a single frame 
taken from a sequence and it is not clear 
at which point on the tidal cycle this is. 
The sequence shows the effect of turbine 
discharges and can be examined from the 

438.  
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associated video file. 

Fig 9.16   What happens in times of low rainfall when river flow is much 
reduced? Generating currents could be relatively greater and might prove 
increasingly attractive to migrating fish? Is there any evidence to illustrate 
what would happen to the behaviour of migrating species faced with low 
flows from their native river? 

The general opinion is that migrating fish 
which are unable to move into their natal 
river stay around the mouth of the river 
within about 1 km. At this time in their 
migration it is thought that, in terms of 
navigation, they are almost entirely 
guided by olfactory trail and if there is 
water sufficient to indicate that their 
natal river exists, it is unlikely that they 
would follow another direction based on 
flow. This is the behaviour modelled in 
the IBM. Their movements locally may be 
determined by land, predators, or other 
local factors, but it is unlikely that they 
will change target due to flow (for 
instance in many experiments, fish swim 
past high flow non-target rivers on their 
migrations). Tagging studies in the Tawe 
after the barrage had been installed show 
the fish unable to enter the river stay 
around the river mouth, but some leave 
and do not return, it is unknown where 
they went and if they survived. 
See Appendix 9.4 and 9.5. 

439.  

 RSPB 06/01/14 From an ornithological perspective the most important species are 
clupeids: herring and sandeels. Both species are taken by, and are 
important components of the diets of the nationally important wintering 
populations of great-crested grebes and the locally important breeding 
populations of kittiwakes.  

Duly noted. See comment 11 regarding 
productivity.  

440.  

9.3.3.2 Commercially Important Fish Species:  
This identifies herring as being present mostly in spring and summer with 

Amended. Swansea bay has a 
predominantly spring spawning stock of 

441.  
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none in winter (9.3.3.2 & Fig 9.4) However, Table 9.8 shows it is present all 
year with an additional autumn spawning period. This inconsistency over 
its annual status must be addressed in the final ES. 

herring. HM 

9.5.3.14 : See comments on 8.5.8.11 above.  Noted 442.  

9.5.5.42 Summary of impacts on Fish and Shellfish – herring and sandeel :  
We have the following observations to make regarding Table 9.30 
Summary of impacts and mitigation in for herring:  
 
Construction Phase:  
Underwater water noise is likely to be significantly worse than stated. 
Compared with offshore windfarm assessments, piling noise issues are 
underestimated. Operations within a distance of 3km are considered as a 
negative (close to <70m may result in mortality to all stages but soft start 
will move adults away from the noise). A 3km buffer should be used to 
assess this impact. Soft start to piling will help reduce mortality and herring 
will move away from the footprint area.  
Habitat modification – the significance of new spawning habitat is unlikely 
to be relevant during the construction phase due to construction 
disturbance.  
 
Operation Phase:  
Habitat modification for spawning – There is a suggested mitigation of 
placing gravel on the outside by the sea wall for herring to spawn on. The 
effectiveness of this mitigation measure is partly dependent on what 
substrata remain outside the lagoon as well as sedimentation and other 
coastal processes. The final ES must clarify whether the spawning media 
has been incorporated into the modelling studies and if not, should adapt 
the modelling to incorporate it. 
  
This will result in the effective loss of the whole lagoon for spawning and 
foraging herring. The final ES should assess the significance of this loss at 
the local and estuary level. The impact on foraging by herring has not been 
included in adverse effects and should be.  

Construction Phase: 
-Sound propagation within coastal waters 
is more limited than in offshore 
environments, this is accounted for 
within the modelling outputs provided. 
Please refer to Increases in underwater 
noise and vibration for further 
information.  
-The uncertainty regarding new habitats 
is reflected within the significance tables. 
The value of herring spawning habitat 
during construction has been revised.  
Operation Phase: 
-Evidence indicates that herring spawning 
in Swansea Bay utilise a number of sites 
in addition to the one expected to be 
within the bounds of the Lagoon. See 
comment 3. 
-The Lagoon is expected to increases 
productivity, thus increase available food 
for herring.  
-Please refer to comments above for 
evidence  

443.  
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Noise from turbines is likely to have an adverse effect (this may be minor 
but the impact of the noise in driving herring further away from the 
lagoon’s edge has not been assessed and should be addressed in the final 
ES).  
 
The final ES should include a cumulative assessment of these different 
impacts and their significance on herring at a local and estuary level.  
We have the following observations to make regarding Table 9.31 
Summary of impacts and mitigation in for sandeel:  
The impacts on sandeel are less dramatic as they are considered to be 
much less sensitive to noise and turbine mortality than herring but a 
substantial area of their distribution in Swansea Bay (Fig 9.13) is within the 
lagoon footprint and may have an effect which is not assessed. In addition, 
if the fine sediment deposition outside takes place, then a further, 
potentially large area could be adversely affected for this species.  

The distribution of sandeel habitat within 
the Lagoon itself is considered 5% of total 
available habitat within the Bay. Impacts 
on sandeel have been discussed further 
within the ES.  

444.  

 Fish Legal 17/12/13  

Concerns about the content of the draft ES.  
 
1. As you know, our members, who fish the rivers Tawe, Neath and Men, 

are concerned in particular about potential impacts of the scheme n the 
runs of anadromous fish which are the basis for the river fisheries — ¡e. 
salmon and sea trout. The starting point for assessing such impacts must 
obviously be a careful examination of existing stocks and their behaviour.  
Yet we see from reading Chapter 9 and its appendices (some of which 
cover seasonal fish surveys by your consultants in Swansea Bay) that no 
empirical baseline data whatever has apparently been obtained to 
characterise salmon and sea trout movements within (or outside) the 
bay. The lack of pre-project monitoring of the movements, which could 
then be used as a baseline against which to compare post-construction 
monitoring, is of particular concern. 

 

2.The empirical data you rely on for this issue has therefore been derived 
from other, not necessarily fully comparable, studies elsewhere (such as 

 
 
 
Some responses to Fish Legal DLA 
17.12.2013.pdf 
 
Point 1.  
No baseline observation of salmon and 
sea trout movements was undertaken 
because it was considered that the 
existing information from tracking studies 
undertaken in Swansea Bay, wider  South 
Wales and further afield was sufficient 
and appropriate for informing the 
individual-based model (IBM) of fish 
behaviour. Further details of these 
studies have now been added to the ES 
and aspects are discussed in responses 

445.  
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the Solent for estuarine movements by smolts, and northwest USA (or the 
olfactory trail behaviour of salmonids). Other comparable studies of 
anadromous salmonid behaviour — including (but not confined to)  
studies in relation to the Severn (proposed) and Cardiff (existing) barrages 
— have apparently not been utilised or even described, despite their closer 
proximity to Swansea Bay, for reasons we do not find fully convincing (eg. 
the recent ‘tabular response’ to PASAS’s input on this issue merely states 
that “the schemes addressed in the SEA Severn study were much larger in 
size or represented total exclusion barriers (barrages) to rivers with 
diadromous fish populations, Thus, potential impacts from those schemes 
were much greater. That does not In our view mean that there is nothing 
of relevance to ham from those studies.) Perhaps more importantly, 
though, you appear to have ignored the Tawe barrage-related studies of 
salmon and sea trout inward and outward migration’ (see below), apart 
from a passing reference to a paper by Russell et al. in Chilpier 9 at p.9-76. 
 

3. You accept (draft ES Chapter 9,  9.4.8.2) that “No precedent exists for 
assessing quantitative impact significance of tidal range power schemes on 
fish, La Rance scheme in Brittany being the only the only fully operational 
example in the western world of comparable scale”. We understanf the 
the La Rance Estuary is rhea system without significant (or possibly any) 
anadromous salmonoid runs. The Swansea lagoon project is therefore the 
first such project where there will be significant interactions with those 
runs. Given that lack of previous experience, there are inevitably high 
levels of uncertainty about the possible impacts.  
 
4. The Individual Based Model (IBM) which you use to quantify likely 
encounters between fish and the turbines is in our view a primarily 
theoretical, rather than empirical, model which is therefore subject to 
inherent limitations in terms of making accurate predictions. Indeed you 
state (Appendix 9.3, Introduction): 
“Individual Base Models (IBM) predict the impact of changes to the 
environment of a population of animals where extrapolation using existing 

given below.  
Point 2. 
The empirical studies that we selected to 
inform the assessments were chosen on 
the basis of them providing the best 
quality data of the type required to 
inform the IBMs and other assessments. 
The IBM used to model smolt egress from 
the rivers and turbine encounter rates 
was originally developed for and used in 
the SEA Severn study. Fish injury 
modelling for tidal turbines in the TLSB 
assessment is based on techniques 
developed in relation the Severn but now 
considerably developed and improved. 
We do not consider that further specific 
reference to Severn SEA data will affect 
our assessments for Swansea. 
Point 3.  
Whilst it is true that there is little 
precedent for a tidal range scheme in the 
vicinity of migratory salmonid rivers, all of 
the potential 
construction/decommissioning and 
operational phase effects described are 
well known and studied in other contexts, 
so that we do not accept that there are 
high levels of uncertainty. We have also 
reviewed French fish ecology work on La 
Rance in the latest version of the ES and 
it gives a high degree of confidence in 
terms of the ability of natural fish 
communities to coexist with the scheme, 
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population data may be unreliable or not possible… these models are tools 
to inform and shape expert opinion. Essentially these models are tools to 
inform and shape expert opinion. Essentially these models accurately show 
the implications of expert opinion about a very limited set of parametres 
and rules… 
…it is important to recognise that, when used in this way, they are theoretical 
models in ecology, and their place in the scientific method is before new 
experiments as part of hypothesis creation. This is distinct from predictive 
ecosystem models which are designed to use best available scientific evidence to 
inform a management decision. In this case these models are being used to 
support the latter function when used in combination with expert opinion.  
 

5. Much of the (limited — see above) empirical baseline and other 
Information that Is utilised by the IBM to predict impacts on salmonids ¡s 
provided through the ‘calibration’ process. As you say, in IBMs calibration 
means ensuring that the model captures the full range of the known 
parameters of the population and that simultaneously it is not falsified by 
any known facts. The Intention is to err on the side of uncertainty and to 
model a situation which is highly likely to contain the true situation… The 
process of calibration is thus one of choosing a range of parameters that 
encompass all known real data, and testing the sensitivity of those 
choices”. Yet in the ‘calibration example’ then provided (App 9,3, p.10), a 
primary assumption Is that “smelt leave natal rivers and swim continuously 
toward the oceans. This assumption is made despite evidence from a 1997 
smolt tracking survey (Moore, 1997) — which you do not cite — that, 
because of the Influence of the Tawe barrage, smolts often left the river 
and entered the unimpounded estuary on other than ebb tides, were 
therefore sometimes delayed as they attempted to begin their migration, 
and were influenced in doing so also by non-tidal factors (especially river 
flows), Salmon and sea trout smolts differed in their behaviour, A paper on 
behaviour of smolts in the nearby Usk estuary (also not cited) suggests that 
although smolts tend to migrate with the ebb tide they may be ‘held back’ 
in their outward migration, and thus more susceptible to entrainment by 
off-take facilities within the estuary, by flood tides. Site-specific empirical 

which is of comparable size to the 
Swansea proposal but of course the tidal 
lagoon will not block a river or ria like La 
Rance. 
Point 4. 
The IBM model is a theoretical construct 
designed to accommodate empirical 
data. As such it is a very flexible tool and, 
we believe the most powerful tool 
available to bring to bear on this type of 
assessment. The IBM models used 
incorporate a great deal of empirical 
data, including size distributions of fish, 
swimming performance date, preferred 
swimming depths, olfactory responses, 
swimming path tortuosity, and many 
more. 
 The great benefit of this modelling 
approach is that it can accommodate the 
current best understanding of various 
aspects of fish behaviour and objectively 
demonstrate show how this would 
influence their overall behaviour. 
Another merit of this approach is that it 
allows fisheries-competent stakeholders 
to be engaged in agreeing the biological 
rule set so that it can be seen by all to 
represent our best collective 
understanding of how fish behave. It is 
unfortunate in this respect that local 
angling bodies, who were invited to 
participate, declined to be involved in this 
process. 
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information such as this — which the IBM has not utilised, relying instead 
on generic information from literature review alone — could significantly 
alter its conclusion as to encounter frequency and thus mortality levels.  
 
6. The model makes, a number of other ‘simplistic’ assumptions, many of 
which have been bought to your attention by PASAS in their objections to 
the PEIR (and not satisfactorily answered in the recent ‘tabular response’). 
For example, PASAS criticised the assumption that the model’s ‘starting 
gate’ for salmon entering Swansea Bay should be off Mumbles Head to the 
west, when there is reliable evidence that many salmon entering the 
Bristol Channel ‘overshoot’ their natal river and may therefore approach 
Swansea Bay from the east. Despite this readily available evidence, the 
18M for adult salmon In-migration to the Swansea Bay rivers seems to 
have been run only from the west (cg. Appx .9,3, Figure 19), Whereas your 
own olfactory trail predictions show a significant eastwards extension 
resulting from the lagoon constructions (Appx 9.3. Figure 12) which could 
presumably draw in salmon from their predominant migratory route if it is 
indeed east of the bay, around the lagoon towards the R. Tawe and 
therefore with higher encounter levels than presently assessed. 
 

7. Other Inadequately-evidenced assumptions relied on in the IBM include 
the conclusion, based on a study from the R. Alta in: Norway, that “all 
salmon tagged move directly and quickly into their target river mouths..., 
(Davidsen et al, 2013)” (Appx 9.3, p.21). This is (rather obviously) an 
unreliable comparison with the rivers of Swansea Bay. The size of the Alta, 
the pattern of its flows, that morphology of the approach to the river, and 
the tidal range and currents are all very different, We wonder why you 
have not utilised the available local knowledge of salmon behaviour. For 
example, PASAS provided information in their response to the PEIR that in 
relation to the R. Tawe, the barrage may cause delays with approaching 
salmon likely to drop back Into the bay, and they have communicated to 
you their views that other factors such as the highly variable river flows 
(not the mere existence of olfactory trails as you assume) potentially also 

Point 5. 
References. [More detailed information is 
given as Appendix].  
We read and used references as 
mentioned, there was nothing 
particularly novel or important (in terms 
of widespread acceptance in the scientific 
community) that the (Moore 1997) paper 
offered, we did use Moore et al 1998 in 
Southampton Water and the River Test, 
as a primary source, as the data were 
clear and could be calibrated against. We 
also reference Aprahamian MW, Jones 
GO, Gough PJ. (1998). Movement of adult 
Atlantic salmon in the Usk estuary, 
Wales. J. Fish Biol. 53: 221-225., we are 
not sure if this is the same as the partial 
reference mentioned with some similar 
authors and a date of 1997? 
The model fish were started at all tidal 
states, ebb/flood and uniform randomly 
during 8 hours over each, they were also 
tested similarly during spring high and 
neap low, they were also started from 
the west and east of Swansea Bay as 
suggested by the olfactory trails. Only the 
most impactful configurations, worst 
cases, were used in the ES to focus on 
maximum potential impact. This was 
stated in the description. Therefore this 
point is covered by existing information 
which can be made available in more 
detail. 
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influence migration timing as well as behaviour such as shoaling in the bay. 
In fact, this issue was closely scrutinised in the late 1990s, in a study to 
examine the effects of the barrage on salmon and sea trout In and out-
migration (Mee et al., 1997), which again is not cited lii the draft [S. A 
tagging study of the estuarine behaviour of salmon and sea trout adults 
following construction of the barrage in 1992 found that most fish 
attempting to enter the river (ailed (ô cross the barrage at their first 
approach; such fish were delayed up to 15 weeks and made up to 21 
approaches before they crossed the barrier, they frequently dropped back 
a considerable distance into the bay between approaches, and they made 
these approaches at all states of the tide. Some fish were recorded as 
dropping back approximately 1 km Into the bay (the limit of the recording 
equipment), but others simply disappeared having presumably migrated 
back out and left the area altogether. Disorientation and disruption to 
their normal migratory behaviour caused by the barrage including delays, 
it was concluded, had a substantial negative impact on individual fish and 
on future runs and stocks. We think it is predictable that the lagoon hydro 
system — which amongst other things will be creating massive and 
completely unprecedented high velocity outflows —will have similarly 
complex, and probably deleterious, effects on salmon and sea trout 
migrations into (and out of) the Tawe estuary/bay. While the barrage on 
the Tawe may particularly exacerbate delays in the estuary/bay, it Is also 
clear from studies on other English and Welsh rivers (Solomon and 
Sambrook 2004; Greest et al 2005) that long delays In the estuary are usual 
when conditions for entry are unsuitable. If salmon do not enter within 
about 10 days of arrival, entry tends to be delayed until the autumn. 
During these delays there is no evidence that saImon always remain close 
to the river mouth. 
 
8. In addition to the quite numerous uncertainties, some of which are 
indicated above, in the data, analysis and predictions actually providel in 
the draft ES in relation to migratory salmonids, there are also some 
significant remaining gaps in the analyses and conclusions provided to 

Point 6. 
The fish use an olfactory trail therefore 
they will be attracted to this trail, 
therefore they can be started at any point 
in the Bristol Channel and will eventually 
come to the beginning of the trail, thus it 
is a convenience to place them uniformly 
randomly around the start of the 
olfactory trail to ensure they spread out 
along the trail, they were also uniformly 
randomly distributed over a time window 
of 16 hours for the same reason. We 
tested the model with an olfactory trial 
from the west. It was less impactful as 
was stated earlier. We also looked at 
wide (but plausible) variations of 
navigational accuracy. Therefore this 
point is already covered. 
Point 7. 
The Davidsen et al. 2013 study was 
excellent as it is the only study of which 
we are aware that has empirical 
independent data (gathered from tags) 
about the approach velocities of adult 
fish of this species in a tidal estuary. It 
was a recent study using the latest fish-
tag technology which has previously not 
been available. Thus we could use this as 
a calibration for this species, and we 
could introduce the calibrated model fish 
into the modelled currents of Swansea 
Bay and produce a model of that unique 
situation.  



156 
 

date. So for example Ch.9, 9.5.3.91, merely states, in relation to “Potential 
deterioration in water quality”, that “Discussion will be provided in the 
fin& EIA, even though it may be important to examine that information 
e.g. in relation to any foraging in the bay by sea trout, and changes to the 
freshwater plume distribution from the rivers) prior to the submission 
date. Equally, the draft ES itself seems to accept that some of the most  
important possible impacts on salmon and sea trout (from delays ta 
migration and fragmentation of migratory routes) have not been fully 
assessed in terms of significance, confidence and mitigation, as is indicated 
by the incomplete entries relating to those issues in Ch.9, Table 9.24. This 
Is borne out by the limitation of mitigation measures for Impacts on 
salmonids elsewhere in the text to acoustic deterrence devices which are 
untested in the circumstances of a tidal lagoon and about which it can only 
be said, vaguely, that “deflection efficiencies of 70% appear to be typical” 
for salmonids (Ch. 9, 9.5.5.36). 
 
9. Given the uncertainties Indicated above, we take issue with the 
assertion in your 20 November 2013 letter to PASAS that the points that 
you raise in relation to the PEIR have been addressed In the draft chapters 
of the FS. Clearly by no means all of them have been addressed there, 
either substantially or in full, you added then that “TLSB and its export 
advisers are preparing a full, tabular response to the technical points that 
you have raised”. Even these itemised responses, received on S December, 
are far from satisfactory (see above), and may be insufficient for our 
expert to be able to respond in full prior to the submission date now 
apparently set for mid-January 2014 (see further below). 
 
10. Monitoring and mitigation: details of proposed mitigation measures 
must be provided in the ES (see Infrastructure Planning (EIA) RegulatIons 
2009, Schedule 4, Pt. 1 para 21; Pt. 2 para 25). However, for the potential 
impacts on salmonid migratory patterns, the mitigations provided in the 
draft ES are minimal (as is borne out by the absence of entries under 
‘mitigation” in Table 9.24). As above, we believe there are significant 

The points about fish being delayed near 
the river entrance, and crossing at all tide 
states, are covered in the models 
presented. Fish exhibit this type of 
behaviour in the model and are not 
impacted by the Lagoon (as they are well 
orientated on their natal river olfactory 
trail and pick it back up after they move 
away from the river mouth). The points 
about fish hanging back from the barrier 
and spending time (up to 13 weeks) at 
unknown locations, and that their 
approaches are highly dependent on river 
flows are interesting and have been 
incorporated into our EIA of the impact of 
the lagoon, but are not covered in this 
modelling exercise which covers the 
behaviour of (these same and other) fish 
following the olfactory trail into the river 
once they have decided on that course of 
action. The model does not cover fish just 
hanging around in a disorientated way, 
because there is little evidence that they 
do this, and if they did we do not know of 
their potential vulnerability to the lagoon. 
Here we are modelling fish with 
behavioural characteristics as close as 
possible to those demonstrated through 
empirical evidence. The rest of this point 
(beginning at ‘We think it is…’) highlights 
the benefit of a scientific approach and a 
good model based on the known 
behaviour and capabilities of fish and 
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Conceptual and empirical problems (including lack of baseline data) in your 
modelling of the existing patterns and of the probable impacts of the 
project, Yet your own baseline analysis (Appx 9.1) accepts that “Migration 
for these fish Is crucial to their life history; disruption to these movement 
patterns can severely affect their ability to reproduced (9.5.4.1). even at 
the mortality rates predicted in the draft ES, the impacts (cg. on salmon at 
0.87%; sea trout at 2.5% - Table 9.18) are significant in terms 01 capitalised 
angling catch values: annual salmon catches on R’s Afan, Neath and Tawe 
of ~230x0.87%  = 2 per annum; x £8,400 per fish caught6 gives a capital 
value of £16,800; while annual sea trout catches of ~900 x 2.5% = 23 per 
annum, which we believe would be capitalised at more than £50,000 
(valuing sea trout catches conservatively by comparison with salmon 
catches). These figures will be significantly higher if as is quite likely given 
the uncertainties — the mortality rates are in fact significantly greater, 
Both careful post-project monitoring of actual impacts, and mitigations to 
reflect that monitoring, are therefore fully justified to identify and 
minimise impacts on capital values, as well as to assess appropriate 
compensation levels. An example of a possible approach to monitoring and 
mitigation is we understand provided by the Cardiff Bay Barrage salmonid 
monitoring and mitigation programme. 
 
11. We see that EAW’s EIA scoping response stated (7.9) that “the EIA 
should also detail appropriate mitigation, in the event that significant 
impacts cannot be avoided such as loss of migratory fish runs....” Yet your 
recent response (DIA letter of 20.11.2013) to PASAS says that the details of 
proposed monitoring will Only be provided with the submission 
documents and that “the objective of monitoring would be to demonstrate 
that the assessed effects occurred in practice. Should effects attributable 
to the Project be otherwise, then a scheme of mitigation could be 
expected to be triggered”. The EIA Regulations, along with the statutory 
consultation requirements, in fact require that the proposals for 
monitoring and mitigation should not only be included in the final ES but 
also have been provided to the public prior to submission in a manner and 

physics of water, because without such a 
model we are left with pure speculation 
about what might happen in the case of 
unspecified but emotively described 
potential situations. This point therefore 
vindicates a scientific approach using a 
model specifically designed and 
calibrated for the purpose and is covered 
by the models presented. In respect of 
the final statement, there remains no 
evidence that salmon reside in Swansea 
Bay (we caught none during our quarterly 
surveys). Thus we are unable to model 
the situation but predict no impact with 
the lagoon. 
 
Point 8. 
The assessment omissions referred to 
have now been addressed in the final EA. 
In terms of mitigation, acoustic 
deterrents have not been used before in 
a tidal lagoon situation for obvious 
reasons, but they meet Environment 
Agency BAT requirements for fish 
protection at large seawater inlets such 
as thermal power station cooling water 
intakes and this is not a dissimilar 
environment. 
We are also continuing to investigate 
improvements that may become 
available as technology develops: for 
example use of variable speed turbines, 
which if found to be viable, have the 
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in time for them to make a considered response. That obviously has not 
been done to date.  
 
Consultation requirements re additional environmental information 
 
12. We have some serious concerns about the consultation process 
relating to the above issues. The PEIR was made available to interested 
parties including PASAS and Fish Legal in early July 2013, given that this 
was to be the last formal opportunity for affected parties (as well as 
statutory consultees) to submit detailed technical/scientific responses — 
which would allow ‘bottoming out’ of those technical issues in good time 
for the submission date — the PFIR should, as the EIA Regulations infer 
and as Fish Legal said in our 5 August 2013 letter, have included all the 
critical details on environmental Impacts and proposed 
mitigations/monitoring. Yet there were (and remain), for example, critical 
gaps in the research on salmonids, such as marine migration routes, the 
effects on migration of the Tawe Barrage, and relevant 
mitigation/monitoring such as from the ‘Cardiff Barrage experience, When 
PASAS questioned the adequacy of information on these Issues in its 5 
August response to the PEIR, It took three and a half months to provide the 
draft ES and four to provide the tabular response — neither of which 
adequately addresses these concerns — so that only a few weeks now 
remain before the projected submission date. After that date, the PINS 
guidance (note 8.2 suggests that t s “not normally possible for substantial 
changes to be made to an application” or presumably to the accompanying 
ES. 
 
13. That position is obviously most unsatisfactory if, as seems likely, the 
technical concerns that PASAS (and we ourselves) continue to raise cannot 
be resolved within the few weeks before submission. Given the continuing 
strength of those concerns we are therefore now commissioning a 
fisheries expert to assess Chapter 9 of the draft CS. We hope they will be 
able to provide their report by the middle of January 2014, which we 

potential to further reduce mortalities by 
migratory salmonids by more than 20%. 
 
Point 9.  
We have now drawn up outline 
monitoring proposals. We will review the 
Cardiff Bay Barrage material as 
suggested. 
Point 10.  
Refer to the response above. 
 
Point 11 
The Consultation Report submitted with 
the application presents TLSB’s full 
compliance with the requirements of the 
Planning Act 2008.  
 
Points 12-16 
TLSB’s consideration of the status of 
Angling clubs and others that may claim 
to have riparian rights on the Rivers Tawe 
and Neath is provided in Chapter 10 of 
the Consultation Report.  

Further information on the use of 
empirical data in developing the 
individual- based models for TLSB 
Smolt leaving the rivers.  
 
The key studies of salmon behaviour near 
the Tawe barrage deal primarily with 
smolts (Moore et al. 1996, Russell et al. 
1998). These studies used acoustic and 
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understand is the approximate new submission date. However, to the 
extent that their conclusions and the responses to those cannot be 
incorporated into the final ES as submitted we reserve the right to request 
that the Secretary of State considers them as part of the overall  
environmental information” (to which he must have regard before making 
his ultimate decision. Reg. 3(2)), or alternatively that he rejects the 
submission documentation as not being of a satisfactory standard (under 
the requirements of the Planning Act 2008, ss. 37 and 55, and the EIA 
Regulations 2009, regs. 12(5)-(6) and 17 information). 
 
Clubs’ standing — consultation and compensation issues 
 
14. You have treated PASAS (as well as Fish Legal) throughout as non-
statutory consultees. We believe that PASAS, and the other fishing clubs in 
the area with relevant property rights, are in fact land interests” and thus 
statutory consultees under the 2008 Act, Under s.44(4), the clubs are a 
“person who would or might be entitled… as a result of the use of the 
land... to make a relevant claim”. Under s.44(6), a “relevant claim” Includes 
“a claim under s.152(3)”. Sections 152 and 158 (s relevant) provide: 
 
152 Compensation in case where no right to claim in nuisance 
 
(1) This section applies if, by virtue of section 158 or an order granting 
development consent, there is a defence of statutory authority in civil or 
criminal proceedings for nuisance in respect of any authorised works. 
 
(2) “Authorised works” are— 
 
(a) development for which consent is granted by an order granting 
development consent;  
 
(b) anything else authorised by an order granting development consent. 
 

radio combined tag technology that had a 
maximum range of 1 km (and a more 
normal range of 500 m) with receivers 
placed at a maximum of 25 m from the 
downstream side of the existing barrage. 
It is unlikely that fish which were more 
than 250 m away from the barrage 
downstream would be detected. Our IBM 
models accounted for the delays caused 
by the barrier by modelling fish leaving at 
all tidal states. The models employed and 
the key references for salmon species 
behaviour (Quinn 2005) assume that 
once they have left the river mouth, 
salmon smolt swim strongly and 
continuously towards the open sea; this 
is confirmed in studies in estuaries with a 
similar tidal excursion (Moore et al. 
1998). The primary reference we used 
had tracks that we could calibrate against 
(Moore et al. 1998). The reason for this 
type of swimming is believed to be the 
predominantly a high level of predation 
at this stage (Thorstad et al. 2012). In the 
higher estuary smolt use selective tidal 
stream transport and prefer to swim at 
night but in the lower estuary they use 
active directed swimming (Moore et al. 
1996), our study is focused on the stage 
when they leave the natal river mouth 
and enter the main channel. 
Estuarine travel of returning adults. 
Studies which review the scientific 



160 
 

(3) A person by whom or on whose behalf any authorised works are 
carried out must pay compensation to any person whose land is injuriously 
affected by the carrying out of the works. 
 
158 Nuisance: statutory authority 
 
(1) This subsection confers statutory authority for— 
 
(a) carrying out development for which consent is granted by an order 
granting development consent; 
 
(h) doing anything else authorised by an order granting development 
consent. 
 
(2) Statutory authority under subsection (1) is conferred only for the 
purpose of providing a defence in civil or criminal proceedings for 
nuisance. 
 
15. The common law supports a right to a claim in private nuisance for 
unreasonable interference with the proprietary fishing rights of upstream 
owners by activities impeding migratory fish runs to the areas of river 
affected (see eg. Weld y Hornby (1806) 7 East 195; Leconfield y Lonsdale 
(1869-70) 4R 5 CP 657 at 725-726). PASAS and the other clubs have the 
relevant proprietary fishing rights, which predictably will be harmed, to a 
greater or lesser degree, by the proposed development, and therefore 
would have —but for s.158 – potential claims in private nuisance. As such 
s.152 applies to these clubs, so compensation is payable for proven harm 
and they come within Category 3 of s.44 for purposes of consultation. (We 
believe that the clubs other than PASAS have not in fact been consulted as 
to the draft ES, which as they are statutory consultees is to treat them 
inconsistently with the other parties actually consulted.) 
 
Instruction of fisheries expert 

literature to explain how salmon adults 
return to rivers demonstrate the high 
levels of uncertainty around these 
behaviours (Milner et al. 2012) and show 
that river flow is not necessarily 
important. The most recent research 
outlines how little work has been done 
worldwide on this particular phase 
(Davidsen 2013) and contradicts the 
speculations of earlier work (Milner et al. 
2012) about selective tidal stream 
transport, which was not used in our 
models in the case of adults. There is one 
study of adult salmon in the Usk estuary 
(Aprahamian et al. 1998) – but this is 
more in the tidal river than the estuary – 
the Severn Estuary is unique for its very 
large size and not unrelatedly its very 
high tidal range. So in the Aprahamian 
(1998) study the fish were released at a 
point where the river was less than 400 m 
wide, and therefore by this stage the fish 
had already successfully navigated back 
to their natal river via the Severn estuary, 
which is about 100 km long from the 
ocean to the mouth of the Usk, and about 
10 km wide at this point. Thus they 
targeted a phase of the migration where 
the balance of river flow, tidal flow, 
salinity, and other stimuli, such as vertical 
stratification, are only found in partially 
fresh water and these were much more 
of a determinant of migration. That is 
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16, As mentioned above, we are now in the process of instructing an 
independent fisheries expert, to review and assess relevant aspects of 
draft ES Chapter 9. Their likely areas of focus are to expand the existing 
literature review, critique the encounter and entrainment modelling, and 
propose appropriate monitoring and mitigation (all from an anadromous  
salmonid perspective). 
 
Conclusions 
 
17. This Ietter represents Fish Legal’s and its members initial response to 
the draft ES without prejudice to a further response via our fisheries 
expert. It also sets out our views on relevant legal matters, especially the 
consultation requirements in relation to ËIA (and whether those have been 
adequately carried out, and on the relevant compensation provisions 
under Planning Act 2008. We are accordingly copying it to. PINS (for the 
Secretary of State) and the local planning authority, who have jurisdiction 
over the consultation and EIA processes or elements of them. 
 
Reference 
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why we used it only as background. In 
fact, there have been many studies of 
adult salmon migrating once they have 
entered their natal rivers, but only one 
attempt (in the scientific peer reviewed 
literature) to model the behaviour in a 
statistical correlation to river flow 
(Bendall et al. 2012). It has however been 
very well established since the 1950’s 
that adult salmon use olfactory stimuli 
(Quinn 2005) and no other mechanism 
has been postulated in the literature 
other than random movement (Saila & 
Shappy 1963) for the phase of migration 
between the open ocean (where 
magnetic navigation is a possibility 
(Quinn 2005)) and the mouth of the natal 
river. There have been few other 
individual based models of salmon 
returning to their natal streams, but the 
ones which have been published are very 
well regarded seminal works in the fields 
of fisheries science as well as individual 
based modelling (Pascual & Quinn 1991). 
Therefore it is clear that the work of 
Davidsen (2013) was the most 
appropriate for us to use as it focused on 
the correct species and the correct phase 
in migration between the open ocean 
and the mouth of the natal river. The fish 
were tagged at a point where the Fjord 
was around 10 km in width and about 20-
30 km out from both the mouth of the 
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Moore, A. (1997). The movements of Atlantic salmon (Salmo sqiar L) and 
sea trout (Salmo trutta L.) smolts in the Impounded estuary of the R. Tawe, 
South Wales. MAFF, Directorate of Fisheries Research, R&D Technical 
Report W81, for Environment Agency. 
 
Radford, A, G Riddinglon arid D Tingley (2001), Economic Evaluation of 
Inland fisheries Module A: Economic Evaluation of Fishing Rights, R&D 
Project Record W2-039/PR/lModule A2. Environment Agency, Bristol. 
 
Solomon, D and H. Sambrook (2004). Effects of hot dry summers on the 
loss of Atlantic salmon, Salmo salar, from estuaries In South West ‘England. 
Fisheries Management and Ecology, 2004, 11, 353-363. 
 
Swain, A. (1982). The migrations of salmon (Salmo salar L.) from three 
rivers entering the Severn Estuary. J. Cons. Int. Explor. Mer. 40(1): 76-82 
 
 
 
 
 

natal river and the open ocean. This is a 
fully saltwater, strongly tidal, and clear 
analogue to the Severn Estuary (which is 
~40 km wide and ~50 km from the sea at 
Swansea Bay) and in clear contrast to 
earlier studies which were much further 
into natal rivers (Aprahamian et al. 1998). 
The Davidsen (2013) study used a 
reasonable number (56) of fish tagged 
with the latest acoustic technology and 
enough receivers to capture the speed of 
movement throughout this phase of 
migration from 10-20 km away from the 
natal river which allowed us to calibrate 
our model to predict the likely impact of 
the lagoon and the predicted currents 
formed by it (which are expected to 
extend into exactly this range). 
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10. Marine Mammals (Chapter 10 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB CCSC 17/12/13 General comment 
The sections of the report need to be linked. Some effects have been 
identified in one section but not recognised potentially affecting another 
e.g. effects of the lagoon on the herring spawning area could have a 
negative effect on both harbour porpoise and great crested grebe. The bay 
needs to be treated as a whole ecosystem and with the effect of the 
changes to each part described in the other parts. Effects which may be 
additive also need to be discussed e.g. increase in wave height and 
changes to sediment type. Some of the conclusions are based on a four 
point scale certain, probable, unlikely and extremely unlikely. Unlikely is 
defined as having a probability of happening of between 5% and 50%. This 
means that an event could have a probability of happening of 49% and be 
described as unlikely, this could be misleading. The potential long term 
effect of construction need to be described in more detail, it for instance 
possible for there to be a year on year change in sediment distribution and 
levels which could be deleterious 

The marine mammal chapter cross 
references to other assessment 
chapters where these are considered 
relevant. These include the Coastal 
Processes, Sediment Transport and 
Contamination Chapter 6 and Fish, 
Commercial and Recreational Fisheries 
Chapter 9  

1.  

Harbour porpoises are protected under the Habitats Regulations and there 
is an obligation to maintain favourable conservation status. In order to 
demonstrate “no significant effect” the evidence needs to be beyond 
reasonable scientific doubt, there is no survey work demonstrating what 
harbour porpoises are doing in the central parts of the bay or how they 
relate to the herring spawning ground. At present there is therefore not 
enough evidence to show what any effect of the development may be. 
There is also a lack of information on the behaviour of Atlantic grey seals 
within the central bay area. 

Anecdotal observations of marine 
mammals within Swansea Bay indicate 
that harbour porpoise are regularly 
recorded within the inner part of 
Swansea Bay. Therefore, in the absence 
of dedicated effort based survey data 
for this part of the Bay and using a 
precautionary approach, the 
assessment has been based on the 
assumption that harbour porpoise occur 
at similar frequencies to other parts of 
Swansea Bay that have a known 
occurrence of harbour porpoise such as 
Port Talbot.   

2.  



166 
 

LA NPTCBC 20/12/13 Porpoise: Section 10.4.2.10 states that Jenkins and Oakley (2013) 
concluded “that locations around Port Talbot Dock and Swansea 
Bay/Mumbles must be considered critical habitats for harbour porpoise” 
adding that the areas are regularly used by mothers and their young. In 
light of this, further information should be provided including the exact use 
of the bay area by mothers and calves, the relationship between the use of 
the bay and the position of the herring spawning area, and the potential 
effects of moving the herring spawning area on harbour porpoise using the 
bay. 

The need for further baseline data is not 
considered necessary at this stage given 
that the assessment is based on the 
worst case and conservative 
assumption that the inner part of the 
Bay is used regularly by harbour 
porpoise (see above). 

3.  

SB NRW 24/12/13 We recognise that generally very little is known about the impacts of tidal 
barrages, it is therefore difficult to determine the levels of a range of 
impacts which may result from the proposal with any certainty. We would 
recommend the final ES clearly sets out, for each impact, a narrative which 
outlines the relative proportion of evidence, assumption and expert 
knowledge which has been used to reach the conclusion of the 
assessment. The purpose of this being to ensure uncertainties are 
acknowledged and relevant levels of confidence can be considered by the 
Examining Authority. 

A confidence assessment is included at 
the end of each impact pathway 
assessment, which recognises the 
degree of interpretation and expert 
judgement applied. 
 
TLSB recognises the relative uncertainty 
incumbent to a tidal lagoon given that it 
is a precedent Project. That given, TLSB 
is satisfied that a robust assessment of 
the impact of the Project has been 
carried out. 

4.  

 NRW  This is a well written report that is easy to follow and a significant 
improvement on the earlier PEIR. It is refreshing to see a confidence 
assessment for each impact conclusion. For most issues, we are in 
agreement with the conclusions apart from a few notable exceptions 
outlined in detail below. These comments are structured so that the main 
issues are summarised first, followed by outstanding comments from 
previous advice, and finally detailed comments. 

TLSB welcomes this support for the 
assessment approach. 

5.  

   1. Summary of main issues  
1. Collision risk during operation.  
No collision risk or PBR modelling has been carried out. This is essential 
(and simple to do) given the long-term operation of approx 615m2 of 
turbine blade space in a high density porpoise foraging site. As such it is 

While predictive models provide a 
useful tool to try and quantify the level 
of risk prior to installation of a device, 
the models are based on a large 
number of assumptions and unknowns. 

6.  
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not possible to assess the scale of effect to confirm or otherwise the 
assertion of moderate impact and minor impact with mitigation. More 
certainty is required as to the mitigation to be used – is active sonar going 
to be used or not? 

It is therefore considered more 
effective to verify scale of effects and 
reduce any potentially significant 
adverse impacts through an appropriate 
package of adaptive mitigation and 
monitoring measures (see Section 10.7). 
These measures will be discussed in 
more detail and agreed with NRW as 
part of the licensing conditions. 

    2. Changes to foraging habitat  
The permanent and direct loss of habitat is considered as a minor impact. 
However, we are not convinced this is the case. The review suggests this is 
a high density, and thus important, porpoise foraging area and the 
construction will permanently remove this area of approximately 11.5km2. 
(Please see note on harbour porpoise SACs below). Conversely, ‘Barrier to 
movement’ has been considered as a moderate impact, when this is likely 
to be irrelevant if the foraging area has been permanently excluded. Loss 
of foraging area should also be considered as a cumulative impact. This 
may require consideration of mitigation (perhaps through offsetting). 

The direct loss of foraging habitat is 
only considered to be a minor adverse 
impact given that although there is a 
potential high density of harbour 
porpoise, populations in Swansea Bay 
are unlikely to be discrete or isolated 
from the wider Irish and Celtic Sea 
populations.  Furthermore, harbour 
porpoise is a very mobile and wide 
ranging species and is not reliant on a 
particular habitat or prey species within 
Swansea Bay. Taking these 
considerations into account, despite the 
moderate sensitivity of marine 
mammals to these changes and the high 
importance of these features, the direct 
loss of foraging habitat is considered to 
be minor adverse.  Although the 
foraging area will have been 
permanently excluded it is still 
considered possible that marine 
mammals could move into the Lagoon 
via the sluice gates (even if this is likely 
to be a rare occurrence) and therefore, 

7.  
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given that there is a risk of animals 
being trapped inside the lagoon, 
becoming distressed and potentially 
colliding with the turbines, the barrier 
to movement is considered to result in a 
higher impact (moderate adverse) than 
loss of foraging habitat.  

   3. Assessment process  
The process of assessing likely significant effects is clear and well laid out. 
However, the basis of some conclusions are unclear. For example, ‘Visual 
disturbance during construction’ has been ascribed Minor significance, the 
same level as permanent exclusion of foraging habitat, and higher impact 
than vessel collision (during construction). Visual disturbance is unlikely to 
result in death or permanent habitat exclusion. It is not clear how impacts 
are assessed at the different spatial scales. Population scale effects need to 
be compared against the scale of the Management Units. Are the decision 
matrices based on the local, medium or Management Unit scale? 

The impact assessment of visual 
disturbance during construction has 
been re-visited and it is considered 
more appropriate to assign the 
magnitude of change as negligible 
rather than small given that 
construction activities will be located at 
a distance that will not cause visual 
disturbance to hauled out seals, any 
seals swimming in close vicinity will 
quickly habituate and harbour porpoise 
will respond to noise stimuli and move 
away before visual cues come into play. 
The EIA framework takes account of all 
scales as part of the assessment i.e. in 
terms of visual disturbance, the impact 
is considered to be insignificant both at 
the local and management unit scale.  

8.  

   4. Monitoring   
We welcome the commitment to monitoring but it is not clear exactly 
what monitoring is likely to be carried out, over and above a brief 
description that this is to be agreed with us. It was agreed in early 
development stages that monitoring instead of baseline surveys would be 
a better use of resources. A comprehensive and robust monitoring 
programme, including control sites, will be required and will need to be 
described in some detail within the final ES so that it can be evaluated 

A comprehensive and robust 
monitoring programme is being 
developed by SEACAMS on behalf of 
TLSB and will be discussed in more 
detail and agreed with NRW as part of 
the licensing conditions. 
 

9.  
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   5. Mitigation  
A good suite of mitigation is suggested but it is not comprehensive and 
does not infer that all options have been considered. There is no mention 
of technological solutions to noise mitigation, seasonality and spatial 
zoning in construction, or a full assessment of acoustic deterrent devices 
(given their long-term use and reliance for mitigation). Information about 
the time that MMO’s be deployed, the use of active sonar, and the 
deployments of ADDs/PAM especially at night time is needed. How 
mitigation against permanent loss of habitat will be achieved should also 
be addressed. 

See comment above. 
TLSB proposes to undertake  
Mitigation for loss of foraging habitat is 
not considered necessary given that the 
impact has been assessed as minor 
adverse overall (see above). 

10.  

   6. Missing impact pathway  
There may be the potential to affect marine mammals through benthic 
sediment changes, depending on the outcome of sediment modelling, and 
its impacts on prey sources. This needs to be further explored. The 
prospect of a sandy environment changing to a muddy environment may 
significantly change the prey fields that marine mammals rely upon. 

Changes in seabed sediments outside of 
the Lagoon footprint are limited to 
close proximity to the turbines (see 
Coastal Processes Chapter 6). The 
increased flow speeds that will be 
experienced through the turbines will 
have sufficient energy to erode some 
sand and gravel sediments from the 
seabed up to approximately 400 m from 
the turbine housing. This erosion is 
expected to be relatively short lived due 
to the relatively high density of the 
gravelly sands and sandy gravels found 
at the seabed within this area of the 
Bay. Furthermore there will be no long 
term change in the nature of the 
surficial sediments (i.e. sediment type) 
either in close vicinity to the turbines or 
the wider Bay and therefore the 
characterising benthic fauna that may 
be prey items for marine mammals will 
not change. 

11.  

   7. Noise disturbance during operation  A review of the operational noise of 12.  
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No information is available on noise generated by the turbine of choice 
during operation. This information is critical to establish likely impacts and 
as such it is impossible to predict whether the “Columbia river” turbines 
used as a proxy, which represents data that is over 24 years old, is suitable 
or not. It is therefore not possible to review the assessment in 10.5.10.6. In 
any case this assessment will need to be precautionary. It would be better 
to use more modern turbines from tidal stream projects as a proxy. 
Habituation to turbine noise should also be considered, which may lead to 
increased risk of interaction/collision. 

tidal stream devices and its effects on 
marine mammals has been included in 
the general scientific context section of 
the impact pathway 9 assessment. 
Habituation to turbine noise is not 
considered relevant here given that the 
source noise levels generated by the 
tidal turbines are unlikely to be above 
the behavioural hearing thresholds of 
marine mammals. In other words, the 
noise generated by the turbines during 
operation will not reduce the potential 
for collision risk. 

   8. Porpoise SACs.  
We are currently awaiting the conclusion of research commissioned by 
JNCC on harbour porpoise distribution and abundance. This work will 
determine whether it is possible to identify areas of persistent high density 
for harbour porpoise in UK waters that in turn could assist in the 
identification of SACs for the species. Swansea Bay and Bristol Channel 
area may feature as an Area of Search for porpoise SACs. Should any 
harbour porpoise SACs come forward which require review of any 
uncompleted consents granted prior to the requirement to apply the 
Habitats Regulations, we suggest that a robust assessment of the potential 
effects of SBTL on harbour porpoise populations, together with measures 
to mitigate potential adverse effects as far as possible, would help 
minimise the risk of additional conditions or restrictions becoming 
necessary in the future. 

 
This has been taken into account and 
the appropriate assessment will be 
carried out if the need arises.  

13.  

   2. Consideration of our previous comments  
We welcome that some of our previous comments have been incorporated 
into the latest draft but many have not. The following references refer to 
our PEIR response of 5 August 2013 - Annex 1.  

This has been taken into account and 
comment on specific response is 
provided below.  

14.  

   10.1 a) Some clarity is needed on whether the Swansea Metropolitan 
University research mentioned in previous versions has been incorporated. 

The Swansea Metropolitan University 
research has been included in the 

15.  
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Is this Jenkins & Oakley 2013?  chapter. See references to Jenkins 
(2007) and Jenkins and Oakley (2013).  
 

   10.1 b) No density estimate for grey seals has been provided (see Keilly et 
al 2000, Atlantic Array) 10.2 a) It is still not clear how impacts are assessed 
at different spatial scales. Population scale effects need to be compared 
against the scale of the MU.  

The Kiely et al. (2000) paper has been 
reviewed and no density estimate is 
provided for Swansea Bay or the wider 
study area.  
The EIA framework takes account of all 
scales as part of the assessment i.e. 
both at the local, medium and scale of 
management unit. 

16.  

   10.2 b) No attempt at PBR or collision modelling has been made, although 
this is likely to inform the most critical aspect of the development given 
the longevity of operation.  

See previous comment. 17.  

   10.2 c) No assessment of the effects on different lifestages has been 
carried out despite the area being known for high calf to adult ratios. 
Worst case construction impacts may coincide with critical breeding 
periods for each species. Additionally, worst case situation needs to be 
considered during the continuous operational phase.  

The assessment has taken account of 
the varying sensitivity of different 
lifestages to relevant impacts based on 
the available scientific evidence. For 
example, the assessments of collision 
risk during construction and operation 
(see impact pathways 1 and 7 
respectively) takes account of the 
relative vulnerability of adults and 
juvenile grey seal to collision risk. The 
assessment has been updated where 
relevant to make this clearer. 

18.  

   10.2 d & e) Clarity is needed as to why other European Protected Species 
(EPS) have not been considered in the impact pathways (or at least 
mention as to why other EPS species have been scoped out). A summary 
table of conclusions to cover all species would be useful.  

Please refer to Table 10.9 and 
introduction to Section 10.5. The 
marine mammal which occurs most 
frequently and in the highest 
abundances within Swansea Bay area is 
the harbour porpoise.  Although a 
number of other European Protected 

19.  
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Species, such as common dolphin, are 
recorded in the Bristol Channel, these 
are rarely sighted inshore around 
Swansea Bay. Given that only 
leatherback turtles are rarely recorded 
in Swansea Bay, turtles are not 
specifically focused on as part of this 
assessment.  Reference has been made 
to other species where appropriate in 
the assessment. 

   10.2 f) Probability of occurrence – how is this assessed? Is this based on 
modelled, quantitative, arbitrary, qualitative information? A sentence on 
this might clarify.  

Probability of occurrence (i.e. likelihood 
of impact) is based on a review of the 
available evidence (either quantitative 
or qualitative). For example for impact 
pathway 1 the probability of a collision 
occurring is considered to be low as, 
while collision incidents have been 
recorded in the UK (including Swansea 
Bay), they are generally considered to 
be a rare occurrence.  For impact 
pathway 3 the likelihood of noise 
disturbance during construction is 
considered to be high given that it is 
known that there will be high noise 
levels generated during piling activities.  

20.  

   10.6 Table 10.7 lacks standard deviation and clarity on how encounter is 
calculated – is this the mean detection porpoise minutes converted to 
presence? How much recording time (effort) is related to these 
“encounters”? 

The standard deviation has been 
calculated and a definition for 
‘encounter’ included. Some further 
details on the methodology employed is 
also included. 

21.  

   10.7 See detailed comments below re Westcott ref  See below. 22.  

   10.9 see comment above under 10.1 b)  See above. 23.  

   10.11 b) Night time and poor visibility mitigation – although mentioned, A comprehensive and robust 24.  
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there is still a lack of sufficient detail. Will PAMs and ADDs be used 
concurrently? Presently it is unclear.  

monitoring programme is being 
developed by SEACAMS on behalf of 
TLSB and will be discussed in more 
detail and agreed with NRW as part of 
the licensing conditions. 
TL to provide and update of status of 
SEACAMS proposals for mitigation and 
monitoring 

   10.11 d) There is still uncertainty about how the carcass surveillance 
strategy will be developed, funded and monitoring. 

See above 25.  

   3. Detailed comments:  
Figures  
Fig 10.4./10.7./10.8/10.9/10.10 (possibly 10.11?) We advise appropriate 
acknowledgement of the authors of this work is required as the data 
behind these sightings and effort have been brought together using strict 
data agreements and it is imperative that the source is referenced (Baines 
& Evans 2012) so that contributors are duly acknowledged.  
 
Fig 10.5 The timing of sightings by location for the entire Atlantic Array (i.e. 
summer and winter?) should be clarified.  
 
Fig 10.6 as above, clarification is required as to whether this refers to this 
winter and summer?  

Figures have been updated to include 
source of data. 
With regards to Fig 10.5, the data on 
this figure are an amalgamation of 
eleven dedicated marine mammal 
surveys carried out from February 2010 
to January 2011. Each month a survey 
of the 11 fixed transects was 
completed. However, we do not have 
the raw survey data in order to define 
the timing of sightings by location. 
Fig. 10.6 is the results of GMMP survey 
data collected from December 2002 until 

January 2004 (Watkins and Colley, 
2004). We do not have the raw data to 
determine the seasonality of sightings. 

26.  

   Text  
10.4.2.4 The MMMU abundance estimate for Celtic and Irish Sea (broadly 
equivalent to SCANS II areas but not entirely): 104,695 (CV 0.32; 95% CI 
56,774-193,065) (IAMMWG 2013). Advisable to use this, rather than 
SCANS, given the spatial scale used in impact assessment  

Text has been updated. 27.  

   Table 10.6. If data is available, some of this might be best displayed as a 
graph or map to allow the temporal differences/changes to be better 

Raw survey data (including Jenkins & 
Oakley, 2013) have not been made 

28.  
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appreciated. The area clearly has a high density of porpoises and it would 
be useful to tease out where and when in more detail. Jenkins & Oakley 
2013 should be made available.  

available and therefore it is not possible 
to display on a figure. 

   Table 10.7 Standard Deviations of means/day also required The standard deviation has been 
calculated. 

29.  

   Westcott et al. 2013? Please note no reference is provided. Does this mean 
Stringell et al. 2013 JMBA?  

The text has been amended to Stringell 
et al. 2013. 

30.  

   10.4.8 Leatherbacks. Earlier it was mentioned they are rare, but here they 
are considered to have peak abundance in Summer, and occasional during 
rest of the year, and commonly encountered in Carmarthen Bay. 
Consistency in descriptions of abundance is needed. 

The baseline description of each of the 
receptors is described at different scales 
from wider Celtic and Irish Sea scale, to 
Bristol Channel and finally the local 
Swansea Bay scale. In terms of Swansea 
Bay, leatherback turtles are a rare 
visitor but in relation to the wider study 
area their abundance does vary 
seasonally (although still relatively low 
with the exception of ‘hot spots’ such as 
Carmarthen Bay).  

31.  

   Table 10 is very useful. And the scaled approach is refreshing and sensible. 
Best to have the column headers also visible on the second page.  

Table has been updated accordingly. 32.  

   10.5.2 Impact 1: Collision risk during construction  
There are JNCC guidelines on avoiding corkscrew injuries, which should be 
mentioned and followed.  

Noted. 33.  

   10.5.2.7 Stranding data from this area do not necessarily originate from 
this area due to prevailing currents.  

Amended sentence to clarify. 34.  

   We consider Collision risk during construction is higher than visual 
disturbance during construction. The former we consider should be given 
minor adverse impact and the latter negligible impact. Visual disturbance is 
unlikely to result in death.  

Assessment has been reviewed and 
updated in light of this comment. 

35.  

   10.5.4.16. Although marine mammals are likely to be habituated to 
shipping in the area and they are likely to avoid the immediate area, 
additional noise may be a ‘tipping point’ for disturbance effects. 

The assessment has taken account of 
the potential habituation of background 
shipping noise in order to put the 
assessment into context with the 

36.  
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natural variability in the system. There 
is a lack of published scientific evidence 
on the potential for tipping points as a 
result of noise disturbance effects. The 
mitigation package that is proposed for 
noise during percussive piling are 
considered to minimise the potential 
risks of any tipping points. 

   10.5.4.17 “…although no significant physiological effects (PTS or TTS) are 
predicted to occur, a strong behavioural response will occur over a 
relatively small area in the context of the 4155ha of subtidal habitat 
comprising Swansea Bay (approximately 0.4% and 0.001% for harbour 
porpoise and grey seal respectively)…” This is unclear and needs to be 
clarified. Does this mean 0.4% of the local harbour porpoise population? 
How has this been calculated, and what densities of animals in the area 
have been used to be able to calculate this proportion? Also, what 
constitutes a “small” area; has this area been modelled i.e. the area of 
ensonification? Please provide figures. Presently it is difficult to 
substantiate the overall conclusion, although from what has been 
described in the text, it would appear to be minor to moderate impact 
locally.  

These percentages are a simple 
calculation relating to the area of 
habitat used by marine mammals that 
will be affected by noise disturbance. In 
other words approximately 0.4% of the 
subtidal habitat within Swansea Bay 
available to harbour porpoise will be 
affected by a strong behavioural 
response. We do not have sufficient 
robust data on densities to estimate the 
percentages of the population that 
might be affected. In terms of scale, the 
overall impact would be minor to 
moderate in local terms (i.e. within 
Swansea Bay) and insignificant at the 
large management unit scale (within 
the Celtic and Irish Seas MU). 

37.  

   10.5.4.18 Mitigation is essential to reduce the significance of the impact 
during percussive piling, as outlined in the JNCC guidelines.  

Noted.  38.  

   10.5.7.6 Impact Pathway 6: Changes to foraging habitat during operation 
“Marine mammals are considered to have a moderate sensitivity to 
changes in foraging habitat…based on the information provided in the 
scientific review…” The review should be referenced and section numbers 
or references be provided. Earlier it is stated “Marine mammals can 
therefore be particularly susceptible to changes or loss of habitat in key 

Reference to relevant sections have 
been included for transparency. 

39.  
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foraging areas.” How has moderate sensitivity to habitat loss been 
ascribed?  

   “…loss of habitat because of the lagoon is likely to only constitute a very 
small fraction of the total area used by these species for foraging”. At the 
scale of Bristol Channel and the MU this is true but the local area, which 
has been determined as a “hotspot” by the applicant may have a 
disproportionate effect given the high density of animals being displaced 
from a relatively small area. This argument only holds if animals are 
randomly/evenly distributed in the wider area, which is known not to be 
the case. We would argue that the magnitude of change is medium given 
the permanent exclusion of this habitat and this would lead to a moderate 
impact. 
As such, longevity of impact has not been adequately assessed in the 
impact pathways, this is especially important given the operation of the 
lagoon will be in the orders of decades.  

The magnitude of change has taken 
account of both local and wider MU 
scale considerations. Although there is a 
potential high density of harbour 
porpoise, populations in Swansea Bay 
they are not likely to be discrete or 
isolated from the wider Irish and Celtic 
Sea populations.  Furthermore, harbour 
porpoise is a very mobile and wide 
ranging species and is not reliant on a 
particular habitat or prey species within 
Swansea Bay. Taking all these 
considerations into account, the 
magnitude of change is considered to 
be low for the assessment and the 
overall impact, minor adverse. If you 
were to assess the impacts within 
Swansea Bay in isolation of the wider 
study area, then you would probably 
conclude a medium magnitude of 
change and in turn a moderate adverse 
impact. An even greater impact would 
be true if you were to consider the 
impacts under the footprint of the 
Lagoon alone in isolation of Swansea 
Bay. 

40.  

   10.5.8 Impact Pathway 7: Collision risk during operation 
“Specifically, collision monitoring of marine mammals with bulb turbines 
(as used in barrages or lagoons) is very limited. The review has therefore 
focused on open bladed tidal stream turbines to provide a general 
overview of current collision monitoring techniques.” One potential 

The paragraph has been updated. 41.  
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problem is that tidal stream turbines (e.g. SeaGen) are open-bladed (un-
cased) and have surrounding space in which to avoid turning blades. 
Barrage or lagoon turbines are encased and do not provide lateral escape 
routes – animals in collision situations would need to move horizontally 
through the turbine to avoid blade collision, which would naturally be 
difficult to impossible. This fundamental difference needs to be recognised 
fully (earlier) in the report – currently mentioned in 10.5.8.6, but its 
inclusion noted.  

   Importantly, it is critical to have control sites to monitor so that any 
observed effect (of some marine mammal parameter) can be attributed to 
a wider phenomena or construction specific effect. Only through wider 
monitoring could any potential long-term changes in abundance of either 
seals or porpoises be attributed to wider variability rather than the 
presence or operation of the Strangford Lough device.  

This has been taken into account and 
the appropriate monitoring measures 
have been proposed. 

42.  

   “While predictive models provide a useful tool to try and quantify the level 
of risk prior to installation of a device, the models are based on a large 
number of assumptions and unknowns that need to be verified through 
project monitoring.” However, in the absence of anything else, collision 
risk models are needed to assess order of magnitude type effects. As per 
previous advice, we suggest that the PBR approach is used – it is simple to 
use and provides some context to the magnitude of likely effect. 

We believe resources would be better 
spent on a comprehensive suite of 
mitigation and monitoring measures. 
Collision risk modelling will not 
materially change the outcome of the 
assessment given that a significant 
adverse effect has already been 
concluded and mitigation is necessary. 
We would therefore question the value 
of undertaking modelling at this late 
stage in the EIA.  

43.  

   10.5.8.5. Please state the total area likely to be occupied by rotating 
structures – i.e. approx 615m2, and what proportion of the wall space is 
this. Also to clarify how separated or concentrated the turbines are. 
Although the RPM of turbines is approx once every second, what is the 
highest (worst case) RPM expected? Also, what is the maximum flow rate 
(worst case) of water through the turbine given the funnelling effect at 
25m/s blade speed (10.5.8.6)? 

For the 16 turbines, the seaward front 
face of the turbine housing structure is 
246 m long by 24 m deep (water-depth 
at high water), so a total cross-sectional 
area of 5904 m2.  
Each turbine, the cross-sectional area at 
the blades, is 38,5 m2 or for 16 
turbines, this is 616 m2. This is the area 

44.  
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with rotating blades. 
The total blade area as a percentage of 
the total seaward front face area is 
10.4%.  
For the turbines, the maximum rpm is 
67.5.  The max flow rate is 450m3/s and 
the maximum velocity through the 
smallest opening will be 11.7m/s 

   10.5.8.6 Note that swim speeds of harbour porpoise with calves are likely 
to be less that 4.3m/s. Other developments have typically used 1.5m/s as 
the lower worst case. 

Text has been updated. 45.  

   10.5.8.8. “With appropriate measures in place, residual collision impacts 
on marine mammals are assessed as insignificant to minor adverse 
significant.” While this is probably true, please detail how this conclusion 
was drawn ahead of the licensing conditions?  

This is based on the assumption that 
the mitigation and monitoring package 
that will be developed in discussion 
with NRW will be fit for purpose and 
effective. 

46.  

   10.5.9.8 Impact Pathway 8: Barrier to movement during operation  
It is unclear why this impact pathway is considered moderate adverse 
while habitat exclusion is given minor. The lagoon is not a barrier per se as 
there are no known migratory corridors. The project would permanently 
exclude a relatively large area of known foraging ground. We consider 
some further appraisal and rationalisation is needed to sensibly assign 
impacts to each of the pathways. 

See previous comment. 47.  

   10.5.10 Impact Pathway 9: Noise disturbance during operation  
Has the turbine been tested in the laboratory for noise emission? It is 
surprising that little or no information is available on the turbine of choice 
and what there is appears to be over 24 years old. This information is 
critical to establish likely impacts and as such it is impossible to predict 
whether the “Columbia river” turbines are a suitable proxy. It is therefore 
not possible to review the assessment in 10.5.10.6. Sufficient precaution 
will need to be included and it would be better to use more modern 
turbines from tidal stream projects as a proxy. Habituation to turbine noise 
should also be considered, which may lead to increased risk of 

See previous comment. 48.  
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interaction/collision. 

   10.5.10.2 The layout of turbines should have been mentioned in the 
introduction of this chapter, so that each impact pathway can be 
appropriately assessed. 

The layout of the turbines is provided in 
more detail in the project description 
Chapter 4 and a brief summary of the 
relevant information for this specific 
impact pathway included in this section. 

49.  

   10.5.10.7 It is not clear why ADDs are being discussed in this section –a 
separate section (e.g. impact Pathway) is suggested. The applicant should 
consider the likelihood of habituation in marine mammals given the long-
term use of these. Any use of acoustic deterrent devices will need to be 
appropriately assessed (and monitored) since they themselves may impact 
on EPS and SAC species. 

This impact pathway assessment is 
assessing the impacts of noise during 
operation and therefore the potential 
noise impacts from acoustic fish 
deterrents that will be used to mitigate 
for the effects on fish have also been 
assessed in this section. The potential 
for habituation has been considered as 
part of the assessment. 

50.  

   A missing pathway: Potential effects on marine mammals depending on 
outcome of sediment modelling and impacts on prey sources needs to be 
further explored. The prospect of a sandy environment changing to a 
muddy environment may significantly change the prey fields that marine 
mammals rely upon. 

See previous comment. 
 
 

51.  

   10.6 Cumulative and in Combination  
We welcome the list of potential interacting plans and projects. Please 
note that Atlantic Array should now be removed from the list.  
Although many developments are a significant distance away (e.g. 
Rhiannon at 350km), they remain in the Marine Mammal Management 
Unit (MU) for harbour porpoise and grey seals. The general consensus on 
the application of these MUs is that all in-combination and cumulative 
projects in the MU should be scoped in to the consideration of impacts. 
The MU rationale is underdevelopment. For now, however, the approach 
seems sensible, although clarity is required as to the justification for the 
cut-off distance chosen. 

 
Agreed. 
 
It is important to define an appropriate 
spatial scale for the assessment of 
marine mammals that is both 
manageable and proportionate to the 
environmental risks posed by the 
proposed development, whilst taking 
account of the limitation of data 
availability for these other 
developments. For this reason, the 
baseline description has included the 

52.  
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wider MU scale for harbour porpoise 
and grey seals. The cumulative and in-
combination assessment has then 
focussed on the key impacts from other 
plans, projects and activities where 
there is a sufficient level of information 
(and confidence) to provide a 
meaningful assessment. 

   Loss of foraging area should be considered as a cumulative impact. None of other developments that have 
been scoped into the assessment will 
result in a significant loss of foraging 
habitat impact so it is unclear why and 
how the cumulative impacts should be 
assessed.  The navigational and 
agregrate dredging proposals will be 
affecting an already disturbed area of 
seabed that is unlikely to be of any 
value as foraging habitat for marine 
mammals. The tidal stream project in 
Ramsay Sound has a low potential to act 
as a barrier to movement, is a large 
distance away from the main foraging 
areas and the footprint of the single 
device base is very small so is not 
considered to have a potential for 
cumulative impact of displacement of 
marine mammals from habitat and food 
source.  In terms of the St David’s Head 
tidal stream project, there is very 
limited project information to make a 
meaningful assessment but given that 
the development is over 100km away 
from the Project, any cumulative 

53.  
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impacts on foraging habitat are not 
considered to be significant to marine 
mammals.  

   10.6 Monitoring and Mitigation [to be reviewed for final ES]  
It was agreed in earlier discussions that monitoring instead of baseline 
surveys would be a better use of resources. As such, much more detail is 
required in this section with suggested approaches, methods and options. 
A comprehensive and robust monitoring protocol will need to be 
developed 

We agree that the mitigation and 
monitoring package should be the focus 
of resources for this project. A 
comprehensive and robust monitoring 
programme is being developed by 
SEACAMS on behalf of TLSB and will be 
discussed in more detail and agreed 
with NRW as part of the licensing 
conditions. 

54.  

   Note that the JNCC guidelines are suggested as the minimum mitigation 
required during percussive piling. Gwynt y Mor windfarm have been 
utilising these guidelines and may have some recommendations on their 
effectiveness. Gwynt y Mor monitoring reports indicate that observers 
continued to monitor during piling so that should the piling stop for more 
than 10mins (which would require a restart of the MMMZ observation 
procedure), the observations were already being carried out. This may be a 
sensible use of MMO time rather than deploying them each time piling 
stops or prior to commencement. Note the MMMZ needs to be clear of 
animals for at least 20 mins.  

Noted. 55.  

   Percussive piling soft start should cover at least 20mins.  This has been included in the mitigation 
section. 

56.  

   There has been no consideration of technological solutions to noise 
mitigation, seasonality and spatial zoning in construction. Some 
consideration may well be beneficial.  
ADDs will need to be assessed appropriately, given their potential long-
term use and the very real possibility of habituation. Also refer to the 
following review:  
Gotz & Janik 2013. Acoustic deterrent devices to prevent pinniped 
depredation: efficiency, conservation concerns and possible solutions. 
Marine Ecology Progress Series 492: 285–302  

This will be considered further as part of 
the mitigation and monitoring package 
that is being developed. 
Impact pathway 9 includes an 
assessment of the potential noise 
impacts from acoustic fish deterrents 
that will be used to mitigate for the 
effects on fish. The potential for 
habituation has been considered as part 

57.  
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The carcass surveillance scheme will need to be carefully designed and a 
spatial scale assessed – reliance on existing CSIP coverage may not be 
adequate, given the reliance on the public to report strandings and the 
potential for unreported strandings.  

of the assessment. This will be further 
considered when developing an 
appropriate system of acoustic 
deterrent for marine mammals in 
conjunction with the requirements of 
deterrents for fish.   
Noted. This will be considered further 
and an appropriate carcass surveillance 
scheme will be agreed with NRW as part 
of the licensing conditions 

   The likelihood of trapping marine mammals is minimal, but a possibility. 
Discussions with the relevant organisations are certainly required, but 
prioritisation of monitoring effort should be on impact mitigation, 
operational monitoring and collision risk. 

Noted. 58.  

   10.8 Conclusion  
The pathway conclusions (part of Table 10.2) summary would also be 
valuable after s10.5-10.7 (see previous comments on need for summary).  
10.8.1.1 “The main impacts arising from the Project on marine mammals is 
percussive piling noise during construction (if used), collision risk with 
turbines during operation and barrier effects.” As stated earlier, we 
consider permanent exclusion of foraging area is more likely to be 
significant than a barrier effect. 
It is not entirely clear how, for collision and permanent exclusion of 
foraging area, “[In order to reduce the significance of these impacts, 
several mitigation measures are proposed]. With these measures in place, 
the residual impacts are assessed as being insignificant to minor adverse.” 

This follows the structure of other 
chapters. A summary table is included 
at the end of the baseline section and 
the assessment section. A further 
summary elsewhere in the chapter is 
not considered necessary. 
See previous comment. 
This is based on the assumption that 
the mitigation and monitoring package 
that will be developed in discussion 
with NRW will be effective and 
therefore reduce residual impacts to 
acceptable levels. 

59.  

   Table 10.12  
Changes to foraging habitat - we consider this I likely to be moderate (as 
discussed above) and may require mitigation (perhaps through offsetting).  
It is not clear why loss of habitat would be “insignificant to minor 
(beneficial)”. What would be the benefit (to porpoises)? Is this a reference 
to the potential to aggregate fish which may be a food source? The 

See previous comment. 
 
 
Please see Impact Pathway 6 
assessment section for further 
information. The consequent impact of 

60.  
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likelihood for Fish Aggregation around the structure has the potential to 
attract marine mammals which may increase the risk of collision with 
turbines.  
As stated previously, Barrier to movement is likely to be Minor, but a 
capture release protocol would be sensible, not least for reputation 
purposes.  
Noise disturbance (operational): this is unknown and cannot be correctly 
classed as insignificant to minor without supporting evidence  
 

collision risk associated with any marine 
mammals that may be near the turbines 
is assessed in Section 10.5.8. 
Noted. 
 
Further information on the operational 
noise and effects of tidal stream devices 
has been included in the scientific 
review of impact pathway 9 
assessment. See previous comment. 

 WDC 06/01/14 In general the Chapter covers a good review of known information and 
possible impacts. However, as no dedicated surveys were undertaken it 
fails to provide any acceptable assessment of impacts on the local porpoise 
population. In our letter of 29th July WDC made it clear that the proposed 
development is in an area of critical habitat for porpoise and that baseline 
data would be required to enable an understanding of the importance of 
the area and therefore potential impacts from the development. 

The need for further baseline data is not 
considered necessary at this stage given 
that the assessment is based on the 
worst case and conservative 
assumption that the inner part of the 
Bay is critical habitat and used regularly 
by harbour porpoise (see above). 

61.  

   Onshore developments always require detailed surveys if European 
Protected Species are thought to be present – this should be no different 
for coastal/offshore developments, as the CIEEM guidelines (which were 
quoted as having being followed) makes clear. At this site it was already 
known that the area was important for porpoise therefore we cannot 
understand why detailed surveys were not undertaken. 

It has been agreed with NRW that 
mitigation and monitoring instead of 
baseline surveys would be a better use 
of available resources and as such a 
comprehensive and robust monitoring 
protocol is being developed for this 
Project. 

62.  

   For example, in 10.5.1.2 the ES makes it clear although other studies in the 
area have recorded “high densities of harbour porpoise” for this site there 
was “an absence of dedicated effort based survey data” and that 
“anecdotal” observations of animals have been used in the assessment. 
WDC do not consider this approach acceptable. 

See above. The assessment has been 
based on the assumption that there are 
high densities of harbour porpoise in 
the inner part of the Bay. Baseline data 
is not considered to add any further 
resolution to the conclusions of the 
assessment given that they have been 
based on this conservative and worst 
case assumption. 

63.  
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   10.5.1.5 – Long term potential changes to foraging habitat due to changes 
in sediments etc., and the potential impact on foraging and habitat quality, 
should be assessed. 

See previous comments. Changes in 
seabed sediments outside of the Lagoon 
footprint are limited to close proximity 
to the turbines (see Coastal Processes 
Section 6). Furthermore there will be no 
long term change in the nature of the 
surficial sediments (i.e. sediment type) 
and therefore the characterising 
benthic fauna that may be prey items 
for marine mammals will not change. 
The potential loss of foraging habitat 
has been assessed in the Impact 
Pathway 6 section. 

64.  

   10.5.2.8 – The assessment of a risk of collision limited to development 
footprint, but as no dedicated surveys were undertaken there is no way to 
quantify risk – there should be a full quantitative assessment of collision 
risk similar to that which is required to be undertaken for birds for wind 
farms 

Collision risk models for marine 
mammals are based on a large number 
of assumptions and unknowns. It has 
therefore been considered more 
effective to verify scale of effects and 
reduce any potentially significant 
adverse impacts through an appropriate 
package of adaptive mitigation and 
monitoring measures (see Section 10.7). 

65.  

   10.5.4.17 – As above, with the absence of site data and the differing results 
from studies on the impact of piling from offshore wind farms on porpoise 
it is difficult to be certain of actual potential impacts. We do not know, in 
the absence of site based data, how important the construction area, and 
the impacted area (up to several km) is for foraging porpoise and therefore 
what impact would be either on a temporary exclusion basis (as some 
evidence shows) or a long term exclusion / loss (as other studies have 
shown). 

See previous comment. 66.  

   Not enough information on mitigation measures or what their 
effectiveness will be is given. To comply with Habitat Regulations the ES 
needs to show that there will be no significant impact. For example, CCW 

The Habitats Regulations Assessment 
(HRA) is included as a separate 
document submitted with the 

67.  
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(now NRW)1 guidance states that to determine whether the impact is on 
‘significant’ groups there needs to be reference to the population size in 
the area – in the absence of survey data this is not possible. 

application. Please note that the ‘likely 
significant effect’ definition that is used 
when applying the Habitats Regulation 
is very different to the level of 
significance that is used in EIAs and 
therefore should not be considered 
comparable.  

   10.5.7.10 – WDC agrees that confidence must be low as no survey data or 
study into importance of area for foraging, therefore cannot make 
conclusions robust enough to meet the demands of the Habitat 
Regulations. 

The Habitats Regulations Assessment 
(HRA) is included in included as a 
separate document submitted with the 
application. 

68.  

   10.5.8.9 – Again, WDC agree that confidence is low and therefore not 
acceptable. There is a need to know more of the possible mitigation and 
evidence from elsewhere as to what might work and therefore how 
effective mitigation may be, to be sure that no offence is likely under the 
habitat regulations. 

Confidence in the assessment is low 
because the detailed review of the 
available scientific literature has 
identified that there is a lack of 
empirical data on the potential 
behavioural responses of marine 
mammals around hydro turbines. The 
proposed mitigation and monitoring 
package that is being developed will 
address these evidence gaps and thus 
help to validate the assessment (and 
thus increase the confidence in future 
assessments). 

69.  

   10.5.9.10 WDC agree that barrier effects (porpoise entering lagoon and 
becoming trapped) are unlikely to have population level impacts but the 
need to capture and release trapped animals that is proposed does have 
very high animal welfare implications which is not discussed, along with 
legal disturbance and licensing issues that need to be addressed before 
any consent for the project can be given. 

The capture and release protocol which 
is being developed as part of the EPS 
licensing conditions is being undertaken 
in consultation with the local Llys Nini 
Royal Society for the prevention of 
Cruelty to Animals (RSPCA) group, 
RSPCA Cymru, British Divers Marine Life 
Rescue (BDMLR) and NRW to ensure 
that animal welfare and disturbance 

70.  
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implications are appropriately 
addressed (see Section 10.7). 
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11. Coastal Birds (Chapter 11 of the ES) 

 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

s 
 
SB 
 

CCSC 17/12/13 General comment 
The sections of the report need to be linked. Some effects have been 
identified in one section but not recognised potentially affecting another 
e.g. effects of the lagoon on the herring spawning area could have a 
negative effect on both harbour porpoise and great crested grebe. The 
bay needs to be treated as a whole ecosystem and with the effect of the 
changes to each part described in the other parts. Effects which may be 
additive also need to be discussed e.g. increase in wave height and 
changes to sediment type. Some of the conclusions are based on a four 
point scale certain, probable, unlikely and extremely unlikely. Unlikely is 
defined as having a probability of happening of between 5% and 50%. 
This means that an event could have a probability of happening of 49% 
and be described as unlikely, this could be misleading. The potential long 
term effect of construction need to be described in more detail, it for 
instance possible for there to be a year on year change in sediment 
distribution and levels which could be deleterious 

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 
 
Assessment amended to include 
ecosystem including benthic organisms 
and spawning fish. 
 
CIEEM guidelines scale removed. 

1.  

Birds in particular sanderling use the beach during night time, changes in 
the beach sediments outside the Blackpill SSSI could effect the survival of 
the birds using the SSSI, this needs to be recognised and discussed. Birds 
use the whole beach at most states of the tide the possible negative 
effect on them due to sedimentation changes and wave height increase 
needs to be discussed for the whole bay.  
 
It is stated in the report that the increased wave height will reduce the 
feeding area available in the SSSI it is also reported that there will be a 
change in sediment type on some parts of the area, these are 
accumulative changes that on their own may have a small effect but in 
combination may have a significant effect. There is also no discussion of 

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 
Sections have been added to address 
prey distribution in intertidal habitat 
(benthic organisms). 

2.  
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the quality of the feeding  that might be effected although only a small 
area may be lost to the increase in wave height this might be an area of 
height quality and the loss therefore might be significant. Any losses to 
habitat also need to be put in the context of South Wales where there 
have already been intertidal losses in the river Tawe, Swansea Docks, 
Newport, Cardiff Bay and possible M4 extension 

SB Swansea 
University & St 
Modwens 

17/12/13 Main concern 
There are a number of concerns regarding the scope and validity of the 
report and environmental investigation. The main factor being the 
apparent lack of communication between the benthic and fish. Coastal 
birds are generally apex predators, feeding on benthic organisms and 
fish, therefore any disruption to the food chain will undoubtedly manifest 
and be exaggerated at the top of the food chain. In general, the report 
was heavily focused on the current bird assemblages, and the direct loss 
of foraging, loafing and resting habitats and did not consider the changes 
to the rest of the ecosystem.  As the primary food sources, it could be 
recommended that the model used to predict the responses of these 
taxa should have been employed in a stepwise fashion to predict the 
potential effects on the coastal bird population as they are the 
predominant food sources. Furthermore, the disruption of sediments 
that potentially contain heavy metals, alongside the changes in effluent 
and sedimentation could further disrupt the food chain resulting in both 
a loss of biomass or bioaccumulation of toxins within the food webs, yet 
this was not discusses in any detail.  
.  

 
Assessment amended to include 
ecosystem including benthic organisms 
and spawning fish. 

3.  

Field and desk based surveys  
Peak counts collected during the field surveys were utilised to determine 
if significant numbers of each species can be found within the SSSI’s at 
either International, National, Regional or Local scales. This approach is 
useful to provide a broad assessment, but, given that the surveys were 
undertaken only a limited number of times the results given in the report 
could potentially underestimate the actual populations. Two 
year/seasons of surveys (total of 36 hrs surveying) is unlikely to 

 
Survey methodology and extent agreed 
and adapted with NRW.  Relevant BTO 
and GOS records used in report and 
displayed in appendices. 

4.  
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sufficiently estimate accurate population densities as it does not take 
into account temporal and spatial population fluctuations and 
assemblages.  Even though collection of reliable records were 
undertaken (BTO, GOS, CCSC and NPTCBC), which have regularly 
reported numbers that qualify national importance for some species, this 
has been overlooked and discounted based on the fact that the long term 
data sets may be unreliable and are not comparable to the standardised 
surveying methodology. Therefore accurate classification of some of the 
species importance may be diluted.  

Construction phase 
Section 11.5 discusses the potential impacts of the construction, 
operation and decommissioning stages of the Project on the gulls, 
waders and waterfowl and divers and grebes. The behavioural traits 
(roosting, foraging, loafing, migration) used to categorise the ecological 
requirements might not be sufficient to accurately account for all 
potential impacts, for example, reproduction and sociality play key roles 
in the behavioural ecology and fitness of most species, not taking these 
factors into account could result in adverse effects being overlooked. The 
report suggests that the construction phase is likely to cause disturbance 
and a loss of habitat. Published literature has been used to determine the 
potential escape distance (or flight initiation distance) of the wading 
birds to the disturbance and predict the species most at risk, however 
the extent of this is rather impoverished and some of the sources cited 
refer to experiments that are not necessarily comparable to the Project. 
Again this could lead to an underestimation of the impacts of each phase. 
A significant oversight within this section is the presumption that 
Crymlyn Burrows SSSI will not be impacted by the construction phase and 
is therefore not considered in the operational and decommissioning 
stage. Given the behavioural categories assigned and based on the 
literature utilised this conclusion cannot be confirmed.  Correct 
representation of the birds extensive utility of the Bay for foraging has 
not been considered. Nor has the connectivity of the habitats been taken 
into account, given that it is likely Blackpill SSSI will be adversely affected 

 
No target species were recorded 
breeding on site. See breeding bird 
Chapter 12 for more detail on the 
Swansea Docks and the breeding bird 
survey results. 
 
Whilst impacts through reduced habitat 
availability , disturbance etc …are also 
likely to affect social interactions, it is 
considered unlikely that any impact on 
sociality would be of sufficient 
magnitude to significantly affect the 
conservation status of the species in 
the area 
 
Literature which is relevant to the 
project is scarce so similar and 
comparable project literature had to be 
reviewed for the ES. 

5.  
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during the construction phase, this will undoubtedly have knock of 
effects to a region that is less than 10 km away.  
Some disturbance to roost site 2 has been suggested. Roost site 3 has 
been nominated as an alternative site for the waders, however the 
maximum carrying capacity of this site has not been assessed. This would 
need to be considered if no mitigation is put in place to account for any 
losses. Furthermore the affects of fluctuating population densities would 
need to be taken into account.  

Operational phase 
A number of potential effects have been identified in terms of the 
operational stage. These broadly encompass; habitat loss, changes to 
coastal and tidal processes, increased disturbance, changes in 
sedimentation, prey species and artificial lighting. This section appears to 
considerably underestimate the scale of the impact that these dramatic 
environmental changes in coastal processes will have and instead focuses 
on the fact that only a small amount of habitat will be lost (1 – 3 %). This 
is a gross underestimation of how the changes in benthic organisms, fish 
populations and the disturbance of heavy metals and fine sediment 
partials will have on a landscape scale. It is difficult to predict how each 
species will response to the 2.5. hour delayed ebb and continuous studies 
should be undertaken to monitor avian responses. It should not be 
assumed that there is naturally more habitat available if the carrying 
capacity has not been determined first. 

 
 
Adaptive monitoring will be ongoing 
and will be conducted by local groups 
and societies. 
  

6.  

The section regarding decommissioning is highly impoverished and 
suggests only minimal disturbance however all of the above comments 
would need to be taken into account. In the event of decommissioning 
there is potential for pollution which could damage the landscape and 
accumulate up the food chain. Furthermore, the local populations may 
have adapted and learned the environmental conditions by this time, 
therefore further changes could disrupt natural processes such as 
foraging, roosting, etc.  

 
The decommissioning element of the 
project is not confirmed. The only 
envisaged decommissioning is the 
removal of the turbine which would 
have negligible effect on the coastal 
bird assemblage. 

7.  

Mitigation  
The mitigation strategies recommended are solely based on the 

 
TLSB believes that the impacts have not 

8.  
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predications of the impact presented in section 11.5. Given that this 
could potentially be significantly underestimated, then an obvious knock-
on effect would be that the mitigation is also lacking. On assessment, the 
strategies mainly encompass potential improvements to the Lagoon itself 
and not the wider reaching area. Again this fails to take into account the 
responses of benthic organisms and fish population patterns and 
movement.  

been underestimated and that 
appropriate mitigation where possible 
has been introduced. Adaptive 
monitoring will feed back so that 
mitigation can be tailored. 

Allocating protected areas with little disturbance will be critical. Other 
factors such as the creation of an artificial reef and herring media may 
also prove beneficial in the immediate area and to some species, but it 
must be recognised that only specific species will benefit, therefore the 
community structure will be altered, this may also be off-set by the 
disturbance factors. It is very questionable that artificial lighting will 
create more foraging opportunities, indeed birds are intimately and 
inextricably linked to the lighting features of their environment. Some 
rely on bioluminescent species for prey, while others hunt nocturnally to 
avoid predation. Ambient light also influences migratory patterns, 
reproductive physiology and parenting.  Evidence also suggests that 
other species, such as marine mammals, are negatively affected by such 
interference, interfering with predator-prey relationships.  

Disturbance free areas will be 
designated within the lagoon see final 
lagoon plan. 
 
It is understood that the artificial reef 
and created wetland habitat do no 
compensate for the loss of intertidal 
and subtidal habitat and the majority of 
the recorded coastal bird species, and 
are seen as beneficial enhancement. 

9.  

Monitoring 
The report suggests adaptive monitoring will be undertaken, yet it fails to 
provide sufficient details of how this will be executed. While there is the 
suggestion that surveys will be conducted in years 1, 2, 5 and 10 of 
construction this would not be sufficient to predict the initial effects of 
displacement during construction and should also been done in 
conjunction with monitoring of heavy metal contamination, pollution, 
sedimentation, benthic organisms and fish populations. Intense 
monitoring will be critical it the development of this Tidal Lagoon will act 
as a prototype to other similar developments in order to promote best 
practice. 

 
Monitoring in the construction phase 
will be conducted by local groups etc.. 
Monitoring of pollution, fish 
populations etc will be conducted in 
conjunction with the coastal bird 
surveys. 
 
The Adaptive Environmental 
Monitoring Plan is appended to Chapter 
23 of the ES.  

10.  

Cumulative and in-combination effects 
The report rightly brings to attention the possibility of other local and 

 
This cumulative effect has been taken 

11.  
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regional developments that have the potential to accumulate and amplify 
negative effects such as loss of habitat and disturbance. The construction 
of the Swansea University Science and Innovation campus could directly 
affect the roosting area within Crymlyn Burrows SSSI. This amplification 
should be taken into account and monitored appropriately.  

into account and appropriate mitigation 
proposed including “Warden to be 
employed to work with statutory and 
non-statutory organisations to manage 
environmental aspects of Project 
including the potential effects on 
Crymlyn Burrows SSSI. “ 
 

Overall conclusion  
Unfortunately the report provides at best a useful baseline study but is 
by no means thorough and inclusive. Many aspects have been 
overlooked and underestimated. The main issue being the lack of 
correlation with the wider ecosystem. Recommendations for a more in-
depth, impartial study are strongly advised to produce a more thorough, 
non-biased account of the potential impact. 

 
Correspondence between the different 
chapters and disciplines has been 
ongoing in completing the chapter. 

12.  

NRW Annex 1 The survey work is generally good and gives an idea of the usage of the 
site in winter and passage season as does the WeBs data. However, the 
coastal processes modelling does not cover more than two weeks post 
construction and therefore we cannot be sure what the medium to long 
term effects of the construction will be. In Annex 2 ‘Comments on Draft 
Environmental Statement chapters relating to Coastal Processes and 
their impacts’ (KPAL 160719) – please refer to paragraph 3.36. Our 
advisor on coastal processes comments on the likely changes in the 
intertidal zone “to evolve to one with a narrower upper (‘high tide’) sand 
beach fronted by a wide intertidal flat composed largely of fine sandy 
mud." As both Ringed plover and Sanderling rely on the existing sandy 
habitats of Swansea Bay for food, the impact on the bird features of 
Blackpill SSSI needs to be fully evaluated. 

 
Coastal Processes updated to reflect 
modelling and impacts fully assessed. 

13.  

1. Main issues  
11.5.1.11: Blackpill SSSI  
The ES describes only the direct loss of habitat for the bird species of 
Blackpill SSSI and around Swansea Bay. It does not address effect of 
habitat loss for the Sanderling and Ringed plover features whose 

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 

14.  
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preferred winter habitat is wide tidal sandy beaches because of the 
marine worms, crustaceans and molluscs prey items they contain. Please 
see Annex 2 ‘Comments on Draft Environmental Statement chapters 
relating to Coastal Processes and their impacts’ (KPAL 160719) –
paragraph 3.36. Such change in the intertidal could therefore produce 
habitat which Sanderling and Ringed plover do not utilise and therefore 
the significance of the intertidal habitat change over the operational life 
of the development is critical to understanding the effect on the SSSI 
qualifying bird species. For the final ES, coastal modelling therefore 
needs to demonstrate what the predicted changes within the SSSI will 
be and how this will impact on the bird features.  

11.5.2.20: The report states " As such it is likely that both Sanderling and 
Ringed Plover (and the wading bird species assemblage) will only be 
temporarily displaced (and not by any great distance) continuing to 
utilise large areas of the lagoon for foraging at low tide during the 
construction phase," This could well be the case in terms of disturbance if 
the construction work is far enough away, however the final ES needs to 
factor in the change in habitat from sand to fine mud which is not the 
foraging habitat for these wintering birds. 

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 

15.  

11.5.3.6: Here it is stated that the lagoon could " provide available 
foraging habitat outside of the low tide window in remaining areas of the 
bay, and allow some birds to forage for longer periods". However we are 
not sure of the quality of intertidal habitat within the Lagoon itself. Will 
sediments be anoxic? Will it be of a suitable quality to provide food for 
waders? How will dredging of the lagoon to avoid siltation affect any 
habitat which the birds may utilise?  

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 

16.  

11.5.3.12: Because of the above uncertainties, we are not able to agree 
with the statement that operation of the project is unlikely to have a 
significant impact on the integrity of the "Blackpill" SSSI. Further work 
needs to be undertaken in the final ES to clarify the habitat changes and 
likely impact on the bird features of Blackpill SSSI.  

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 

17.  

11.5.3.16 - 11.5.3.20: Wading and Waterfowl assemblage: Swansea Bay is 
the 13th best estuary in the UK for Sanderling and the largest site for 

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 

18.  
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Sanderling solely in Wales. It has a current five year peak mean of 349, 
which represents 2.2% of the GB passage/wintering population. It is 
important to understand the extent of habitat change in the Bay for its 
effect on habitat suitability for this species and the Welsh numbers of 
passage/wintering Sanderling.  

11.5.3.18: We do not think a link can be made between 
wintering/passage populations of Ringed plovers to a pair found nesting 
in Swansea docks. As stated previously they are most probably different 
populations and probably will be relying on a different food source. As 
stated previously Sanderling and Ringed Plover are unlikely to utilise the 
intertidal within the lagoon as this will be a muddy habitat.  

The sentence isn’t implying the birds 
would travel back and forth to forage 
but that the lagoon wall is not seen as a 
barrier to their movements. 

19.  

Table 11.8: We are unable to comment on the mitigation measures until 
additional information and clarification about the effects that potential 
coastal process mediated changes of shores from sandy to muddy 
substrate will have on bird features and their distribution 

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 

20.  

2. Other Comments  
Page 11. Table 11.4: The high tide counts have been done using low tide 
count sectors. This means that this data will not be directly comparable 
to WeBs high tide Core counts (as they use different areas).  

Lowtide WeBS sectors were not used in 
field surveys. The heading indicates 
which survey areas were covered for 
western and eastern core counts. 

21.  

Tables 11.3 to 11.15 could also be misinterpreted due to the use of low 
tide count sectors for both low tide and high tide counts. These maps 
show bird use across the area in terms of the low tide count sectors 
however none of the maps say whether they are showing Core (high) 
counts or low tide. Due to the distribution we presume it is low tide but it 
would be helpful if this could be clarified.  

Text amended. 22.  

11.4.1.15: Here it is stated that Ringed Plover are listed as a "species of 
principal importance for the purpose of conserving biodiversity under 
Section 42(Wales) of the NERC Act (2006) (BAP species). This is true but 
applies only to the breeding population of this species. The passage and 
wintering birds that inhabit Blackpill SSSI could contain birds from Britain 
but most probably will be made up of birds from the continent. The GB 
breeding population for Ringed plover is approximately 10,600 
individuals compared to a population of 34,000 individuals in winter.  

Footnote added. 23.  
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11.4.1.18: It is stated that due to the number of birds, Ringed Plover is 
considered to be of regional value. However after this it should be stated 
that as Ringed Plover is a feature of Blackpill SSSI, it is therefore 
recognised as a nationally important population. 

Amended in Ringed Plover Overview 24.  

11.4.1.74: Curlew are listed as a BAP species for their breeding 
population as opposed to their wintering population which is much 
greater and made up of wintering migrants from elsewhere.  
11.4.1.82: Mediterranean gull are listed as an Annex 1 species on the EC 
Birds directive 

Curlew footnote added. 
 
 
Was listed as EC directive but Annex I 
added. Text amended. 

25.  

11.4.1.85: Black-headed gull are a BAP species on the Section 42 list for 
Wales. This applies to the breeding population in summer. The draft ES 
states that the Black-headed gulls are "non-breeding" in summer. These 
birds may be breeding elsewhere and coming to the site to feed.  

Text amended.  It is difficult to prove 
whether breeding birds are foraging 
within Swansea Bay as not breeding in 
close proximity (GOS data highlights 
this). 

26.  

11.4.1.116: The draft ES states that Great-crested grebe are of regional 
importance even though it is pointed out that the peak counts exceed 
the 1% GB threshold and therefore this should be assessed as national 
importance, especially as this is the 12th most important site for Great-
crested grebe in Great Britain. The nationally important population of 
Great-crested grebes could be affected indirectly by loss of food source 
due to the loss of herring spawning grounds.  

Text amended. 27.  

11.4.1.117: Red-throated diver are listed as an Annex 1 species on the EC 
Birds directive.  

Was listed as EC directive but Annex I 
added. Text amended. 

28.  

11.4.2.2: Combining the species together into groups, (gull group, waders 
& wildfowl group) simplifies the analysis as not all species in a group are 
reliant on similar resources. For example Ringed plover and Sanderling 
rely on sandy habitats whilst other waders may rely/prefer more muddy 
habitats.  

Although the birds have been grouped 
the qualifying features of the Blackpill 
SSSI have been discussed in more 
detail. 

29.  

Table 11.6: Ringed plover are here considered to be only of regional 
importance. They are however a feature of a SSSI which means that they 
are of National importance even though numbers have decreased below 
the GB threshold. Also, Great-crested grebe is recorded as of regional 
importance. The number of birds are however above 1 % of the GB 

Text amended. 30.  



196 
 

threshold and should be ascribed national importance.  

11.5.2.4: In this paragraph reference is made to the studies on waders 
before and after Cardiff Bay was flooded. There should be reference to 
the loss of this crucial habitat leading to a 44% increase in mortality to 
those birds which had been displaced from the site, (Burton et al, 2006).  

Have added paragraph to text but study 
does concentrate on redshank which is 
not one of the key species targeted plus 
the habitat loss is not comparable. 

31.  

11.5.2.7: We agree with the applicant that it is highly unlikely that 
disturbance impacts associated with the scheme will extend beyond 
500m from where the construction is taking place for waders or wildfowl.  

Duly noted. 32.  

11.5.2.22: Both wintering Red-throated diver and Great-crested grebe 
roost on the water rather than on land.  

Mistake in text amended. 33.  

11.5.2.23: We are not sure how much Great-crested grebe would utilise 
the habitat within the Lagoon?  

Designated quiet sections within the 
lagoon will provide sheltered loafing 
areas.  The fish species diversity within 
the lagoon will alter but will still provide 
an adequate prey resource. 

34.  

11.5.3.22: In terms of foraging for Divers and Grebes will there be 
sufficient fish stock inside the lagoon to attract them there, especially as 
fish will be deterred from entering the lagoon? (as stated in the draft ES, 
para 11.5.3.24).  

 
The fish diversity will change within the 
lagoon due to the use of sonic 
deterrents (deterring herring etc...) but 
different fish species will thrive with the 
introduction of the tidal lagoon walls 
and artificial reef providing alternative 
food sources. 

35.  

11.5.3.24: It is stated that a herring spawning ground will be lost due to 
the footprint of the lagoon and this could affect the Great-crested grebe 
as it relies on it as a food source. Mitigation is suggested by creating 
artificial herring spawning grounds on the outside of the walls, thus 
keeping the food source for the birds. However there needs to be 
consideration as to whether the artificial herring spawning grounds could 
be scoured away by wave action. Further clarification is therefore 
advised on the feasibility of this for mitigation. 

Mitigation and scouring has been 
addressed in relevant chapters. 

36.  

11.6.1.2: We note the reference to " A similar artificial high tide roost 
island was created for the Cardiff Bay Barrage and is documented as 

Duly noted although the lagoon will not 
destroy feeding habitat to the same 

37.  
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being successfully used by species including Dunlin, Redshank and 
Curlew, becoming their favoured roosting location on spring tides 
(Toomey & Clark, 1992 and Rehfisch et al. 1993)." This was true during 
construction, however after the Bay was inundated, Burton et al, 2003, 
states that "Only very small numbers of the 5 key species (Shelduck, 
Oystercatcher, Dunlin, Curlew and Redshank) have continued to use the 
Bay as a high tide roost site during winter." This most probably occurred 
as their foraging grounds disappeared when the Bay was flooded. 

extent as Cardiff Bay. 

 RSPB 
Cover letter 

06/01/14 We are most concerned about the potential adverse impact upon 
Blackpill SSSI and its bird features. The importance of Swansea Bay at a 
national level for sanderling and oystercatchers, plus significant numbers 
of ringed plovers, is a combination which reflects a relatively sandy 
substratum.  
These interest features could be adversely affected by changes in 
sedimentation. Therefore, we are concerned that it is not clear from the 
dES whether the modelling of impacts on soft sediment accretion address 
the project’s medium to long-term impacts i.e. for the 120 year lifetime 
of the project. It is essential that the project’s lifetime impacts on 
sedimentation and consequential impacts on other receptors (including 
the bird features of Blackpill SSSI) are clearly addressed in the final ES. 
Without this information, it is not possible to assess the project’s full 
impacts, to identify appropriate mitigation and to design a monitoring 
package to test the model predictions to inform future projects.  

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 
 
Assessment amended to include 
ecosystem including benthic organisms 
and spawning fish. 
 

38.  

The RSPB is also concerned about potential cumulative impacts on 
herring, the principal food source for Great crested grebe.  

Assessed in operational phase Divers 
and Grebes. 

39.  

RSPB  
Annex A 

General comments:  

Paucity of information regarding the following:  

 40.  

 1 – Need for clarification of the foraging role of the intertidal flats either 
side of High Water.  
The waterbird counts provided are High Water (2 hours either side of 
high tide) and Low Water (2 hours either side of low tide). The Chapter 
appears to lack bird data relating to through/between the tides. This data 
would identify the sequential use of areas and habitats. This is 

 
The survey methodology and extent 
was agreed with NRW. 

41.  
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particularly critical when assessing the wader roost at Crymlyn Burrows 
as birds originate from the SSSI to the west. The RSPB seeks clarification 
of whether or not this data exists and can be analysed in the final ES. 

2 - No data analysed on passage populations. 
This is important to understand the potential impacts on ringed plover 
and sanderling; and what are the implications of these periods when they 
coincide with public/school holidays and potentially increased 
recreational pressures, particularly in August/September. The final ES 
should include a further analysis of passage data (particularly autumn) 
and an acknowledgement that these populations are nationally 
important. It should also propose measures to try to ensure that the 
summer spike of leisure activity does not adversely affect these 
populations. 

Surveys extended from  September-to 
August within the eastern site (Lagoon 
location) recording passage birds.  The 
summer surveys included school 
holidays and increased footfall on 
Crymlyn Burrows. 

42.  

Figures 11.10 - 11.15 Low Tide Data Summary Maps:  
Duplication error. Figures 11.11 to 11.15 are duplicates/repeats of the 
contents of Figure 11.10  

Figures amended 43.  

11.3.4.3 Desk Study and Consultations:  
It is incorrect to state that counts of wintering birds are usually based on 
low tide counts. The last official WeBS Low Water counts conducted in 
Swansea Bay were during 2003-4, and then only for November - February 
counts.  

Text amended in Field Surveys 
paragraphs. 

44.  

Table 11.2 Low Tide Data Summary:  
This table only includes maximum counts of sectors. To make it a useful 
summary, there should be columns to cover the maximum number 
counted in East and West sections and total count (ie 3 more columns). 
This would provide a better summary of total bird numbers.  

Table amended to display max numbers 
for sectors within the east and west 

45.  

11.4.1.18 Ringed Plover: The status of ringed plover is incorrect. This has 
been miscategorised as being of regional importance through incorrectly 
applying the applicant’s own commissioned counts. It is of National 
Importance based on the other data provided which display higher 
average peak counts.  

Amended in Ringed Plover overview. 46.  

11.4.1.114 -116 Great-crested Grebe:  
The approach to survey this species minimises counts, as neither High 

Survey methodology was agreed with 
NRW. 

47.  



199 
 

Water nor Low Water counts are designed to count great-crested grebe 
(GCG); as a result the applicant states most/many are out in the wider 
Swansea Bay and so it should be considered as of regional importance. 
The RSPB suggests that because the applicant did not adequately count 
GCG over the whole site including the footprint and areas affected by the 
changing tidal currents, the applicant should take the precautionary 
approach and rate it as of National Importance.  

GCG importance amended to National. 

11.4.2.6 Overview: The applicant considers the eastern area is of 
Regional value, despite at times (in the limited number of commissioned 
counts) supporting nationally important numbers of both ringed plovers 
and sanderling. It should be reclassified as also being of National 
Importance.  

Western  extent contains Blackpill SSSI 
(which is designated for its nationally 
important bird numbers) and 
consistently nationally important 
numbers of birds. 
 
The Eastern extent only has occasional 
significant numbers for some species. 

48.  

11.5.3.3 Operational Stages: It is not clear how the habitat percentage 
loss is calculated. Please refer our comments above regarding Chapter 8: 
Discrepancies in habitat percentage loss calculations.  

Addressed in Chapter 8. 
 

49.  

11.5.3.5 Operational Stages: Inappropriate like-for-like habitat change 
interpretation. This is with reference to the alternative intertidal habit 
within the lagoon, which contributes to a smaller net loss. Part of this 
intertidal area consists of the lagoon inner wall and its rocky habitat. This 
is an unsuitable intertidal component for the key important species 
(ringed plover and sanderling) as a mitigation measure of providing an 
alternative foraging area. These species will not use it and it is 
inappropriate to promote it for the species lost. However, some 
oystercatchers may use it, as will turnstone but this is not a species of 
national importance in this area.  

Text amended and net loss removed. 50.  

11.5.3.6 Operational:  The possible benefit of offset tidal feeding 
opportunities will not address the foraging requirements of the key 
species (ringed plover and sanderling) as raised in our above comments 
on Section 11.5.3.5  

Offset tide is just a benefit of the 
project but intertidal sand based 
habitat will remain uncovered during 
the offset tides providing forgaing 
opportunities. 

51.  
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11.5.3.7 Operational: The saltmarsh creation within the lagoon will have 
limited foraging value and will not benefit the key species in terms of 
feeding opportunities. Artificial lighting will be of little benefit to the key 
species (ringed plover and sanderling) as raised in our above comments 
on Section 11.5.3.5  

Saltmarsh placed in project 
enhancements as not mitigation for loss 
of intertidal habitats 

52.  

11.5.3.9 Designated Sites: Blackpill SSSI: It is important to clarify that 
modelling studies have addressed the medium and long-term impacts 
upon this site (see comments on Figs 6.40 & 6.41 above). We question 
the sedimentation assessment, in relation to fine sediment deposition 
which has a much greater impact than is stated here.  

Coastal Processes updated to reflect 
modelling and impacts fully assessed. 
 

53.  

11.5.3.12 Designated Sites: There remain discrepancies in habitat 
percentage loss calculations (see comments above on Section 11.5.3.3). 
As raised in our general comment for this Chapter, there does not appear 
to be any data gathered or presented for birds using the intertidal on the 
flood and ebb tides, especially in relation to the nationally important 
numbers roosting at Crymlyn Burrows SSSI.  

Text amended. 
Some field surveys were conducted 
during spring tides. 

54.  

11.5.3.23 Divers and Grebes: It would be beneficial to show the turbine 
depth relative to chart datum in order to gauge it against the average 
foraging depth of GCG. This information will help inform the level of risk 
and demonstrate if there is a potential adverse effect from collision with 
the turbines.  
 
We question the impact assessment in terms of foraging, especially for 
GCG. The displacement of the principal food source herring is likely to be 
more serious than suggested.   

The figures presented are considered 
sufficient to assess impact.  A graph will 
not display the hunting techniques 
employed by species which are describe 
in the paragraph. 
 
Impacts of herring displacement and 
mitigation to compensate fully 
assessed. 

55.  

11.6.1.1 Mitigation:  
 
Roosting sites  
11.6.1.1 (b) identifies a beach which is not shown on the mitigation map: 
Fig 11.22. Thus, it is not clear if this is practical and free from disturbance.   

Mitigation now added to chapter. 56.  

Roosting sites  
Additional measures should be in place to minimise disturbance to 
roosting birds: safeguarding wader roosts through appropriate 

 
Measures taken to concentrate human 
activity away from high tide roosts. 

57.  
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wardening at high tide to help exclude construction staff, pedestrians 
and dog walkers from the foreshore. This could be targeted at the roosts 
most at risk from disturbance over the phased construction periods. This 
measure should be considered for the operational period subject to 
adaptive monitoring.  

Warden to be employed to work with 
statutory and non-statutory 
organisations to manage environmental 
aspects of Project including the 
potential effects on Crymlyn Burrows 
SSSI. 

Foraging  
11.6.1.1 (ii) identifies herring spawning media. Has this been 
incorporated into the modelling studies as it may be subject to scouring 
or possibly burying by fine sediments? (see comments on Figs 6.40 & 
6.41 above).  

Coastal Processes updated to reflect 
modelling and impacts concerning 
herring spawning fully assessed in 
relevant chapter. 
 

58.  

Foraging  
11.6.1.1 (iii) identifies artificial lighting. However, this will be of no value 
for the key species.  

Literature supporting point (Rehfisch et 
al. 1993).   

59.  

Construction  
11.6.1.2 (c) seems to have a word missing but we assume the applicant 
implies that construction staff will avoid disturbing birds in the centre of 
the lagoon.  
This needs further clarification of the type of birds referred to as the 
centre of the lagoon is water, and thus no intertidal birds will be affected. 
It is not clear whether this also refers to the intertidal elements affected 
by the construction of the coffer dam site.  

Amended text. 
 
 

60.  

Operation  
11.6.1.2 (e) identifies the potential of providing an artificial roost island.  
The comparison with high tide roost site at Cardiff Bay is not appropriate 
as it was an existing roost site before it was isolated to become an island. 
However, there should be other good comparable examples elsewhere.  

Difficult to find comparable artificial 
roost research.   
 

61.  

Table 11.8 Environmental Topic: Wading Bird and Wildfowl Assemblage 
(Construction) National Ecological Value. (Sanderling & Ringed Plover 
National and Regional Ecological value respectively). 
 
There are two points in “Description of mitigation measures” that need 
expanding upon:  

1.5km to the centre of the lagoon. 
 
Location of artificial hide is in final 
mitigation plan of lagoon. 

62.  
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There is reference to 1.5km from either wall – why and what does this 
refer to?  
 
The provision of an artificial roost island: This needs further clarification 
as there is only an indicative location representation in Figure 11.22   

Table 11.8 Environmental Topic: Wading Bird and Wildfowl Assemblage 
(Operation) National Ecological Value. (Sanderling & Ringed Plover 
National and Regional Ecological value respectively)  
 
Foraging habitat:  
The saltmarsh creation within the lagoon will have limited foraging value 
and will not benefit the key species in terms of feeding opportunities  
The final ES should set out whether there are other alternative habitats 
and assess their potential value for impacted species 
.  
Artificial lighting has no material value to key species as raised in our 
above comments on section 11.5.3.5  
 
Offset tide– this will not address the foraging requirements of the key 
species (ringed plover and sanderling) as raised in our above comments 
on section 11.5.3.5  

Literature supports the use of artificial 
lighting at night to sustain feeding bu 
Sanderling and Dunlin operational 
Wading and Wildfowl 
Assemblage/foraging. Literature 
supporting point (Rehfisch et al. 1993).  
Previous studies by field surveyors on 
other projects have also witnesses this 
behaviour. 
 
Saltmarsh creation has been placed in 
enhancements as it does not provide 
mitigation for the key species affected. 
 
Offset tide will not mitigate for loss of 
habitat but will provide extended 
foraging opportunities. 

63.  

Table 11.8 Environmental Topic: Divers & Grebe (Operation) Regional 
Ecological Value  
 
The combined impact on herring (and possibly other species which 
spawn in the area) and the reduction of food within the lagoon.  
The applicant should take a precautionary approach and review the 

residual effects in terms of potential major loss of foraging ver a large 
area of current intertidal and spawning area.  

Impact assessed fully in chapter. 64.  

11.8.1.1 (b) The saltmarsh provision within the lagoon will be of marginal 
benefit to birds.  

Saltmarsh creation has been placed in 
enhancements as it does not provide 

65.  
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mitigation for the key species affected 

11.8.1.1 (c) The provision of bioreefs will be of no value for the key bird 
species. 

Bioreef creation has been placed in 
enhancements as it does not directly  
provide mitigation for the key species 
affected. 

66.  
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12. Terrestrial Ecology  (Chapter 12 of the ES) 

 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB 
 
 
 
 
 
 
 
 
 
 
 
 
 

Swansea 
University & St 
Modwens 

17/12/13 The main Terrestrial Ecology document contains an adequate but 
incomplete description of the coastal ecosystems that are of most 
interest to Swansea University, i.e. Crymlyn Burrows SSSI and Baglan 
Dunes. Furthermore, although this document describes accurately these 
ecosystems as dynamically accreting sites it does not emphasis enough 
their importance to national biodiversity  as large areas of open, mobile 
sand dunes that support large populations of sand dune specific species 
such as Eryngium maritimum (Sea Holly), Euphorbia paralias (Sea 
Spurge), Calystegia soldanella (Sea Bindweed) Matthiola sinuata  (Sea 
Stock ) and Vulpia fasciculata (Dune Fescue) which do not occur in such 
abundance on the more fixed dune sites such as Kenfig.  Furthermore, 
what remains of Crymlyn Burrows and Baglan Dunes are the last major 
areas of undeveloped coast along the coast of Swansea Bay. Since the 
most relevant (and significant) possible impacts of the completed lagoon 
structure are an alteration of sand accretion process, it is important that 
the high conservation value of these sites is recognised over and above 
their designated status. The UK Biodiversity Action Plan targets for such 
ecosystems specify ‘no loss’. 

Additional text has been inserted (section 
12.4.1) 

1.  

The Desk Study could have been more thorough. It relies heavily on 
information trawled from SEWBReC and CCW. More consultation with 
local experts, who often keep extraordinarily detailed databases 
obtained through regular survey, would have informed better site 
descriptions, species lists and historical information. In fact, this may be a 
generic fault in all the ecological aspects of the Tidal Lagoon EIA process. 
Insufficient engagement with local experts became apparent in the 
questions and answers that followed several presentations given at the 
Liberty Stadium event, and there is little doubt that other ecological 
sections (e.g. Coastal Birds, and other marine biodiversity aspects) would 

Noted. Balance has to be struck between 
gathering data and focussing on impact 
assessment, particularly where the 
likelihood of an impact is considered to be 
low. 

2.  
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have also benefitted greatly from wider consultation. This would also 
have helped to build a more transparent process, with more robust 
content less likely to be viewed with cynicism. 

The Terrestrial Ecology Phase 1 survey describes and maps 52 habitats. 
Some habitats are not covered. For example, areas of upper salt marsh 
on the SSSI, such as those which occur in the vicinity of TN36 and TN37 
and east towards the wharf, are not described. Yet, here there are 
communities that contain species such as Limonium vulgare (Common 
Sea-lavender), Parapholis incurva (Curved Hard-grass), Frankenia laevis 
(Sea-heath) and Inula crithmoides (Golden Samphire) which are of 
regional significance. 

TN36 amended, however; Phase 1 is a 
broad mapping tool and a conscious 
decision was made not to describe habitats 
in minutae, particularly at the edge of 
study area not likely to be affected by 
proposals. Sea-heath, Hard-grass (P. 
strigosa) and Common Sea-lavender 
amongst other species were noted during 
field visit. 

3.  

The description of the transitional marshy habitat TN43 (Baglan Dunes) 
omits several notable species such as Parentucellia viscosa (Yellow 
Bartsia), Carex distans (Distant Sedge) and, significantly, Carex punctata 
(Dotted Sedge) which is only know from about 60 hectads in the British 
Flora. 

Yellow Bartsia was not omitted. The 
presence of Carex punctata was known but 
omitted because this was a broad 
description of the habitat (within an area 
unlikely to be affected by proposals). 

4.  

The notes for TN39 state that Filago vulgaris (Common Cudweed) was not 
rediscovered during visits to this small site in 2013, yet more than 20 
plants were recorded there by local experts in this period and a recent 
inspection (October 2013) of the same site revealed approximately 1,000 
seedlings of this species. 

TN39 has been amended to acknowledge 
the continued presence of F. vulgaris. 

5.  

There is a very large population of Matthiola sinuata (Sea Stock) in the 
vicinity of TN44 which wasn’t noted in the survey. 

Appendix 12.3.5 presents a distribution 
map of M. sinuata plants discovered during 
surveys. 

6.  

The diversity of the strand line community in TN45 has been 
underestimated, several key species such as Atriplex glabriuscula 
(Babington’s Orache), Atriplex laciniata (Frosted Orache), Cakile maritima 
(Sea Rocket) and Salsola kali (Prickly Saltwort) occur here. Occasionally, 
this area also provides winter foraging for Snow Bunting. 

These species were described in TN48 7.  

The Terrestrial Ecology presentation at the Liberty Stadium mentioned 
the occurrence of Matthiola sinuata (Sea Stock) at the eastern point of 
Crymlyn Burrows SSSI (east of TN48), near the mouth of the River Neath. 

Appendix 12.3.5 presents a distribution 
map of M. sinuata plants discovered during 
surveys. 

8.  
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This is not mentioned in the report. 

The Phase 2 Botanical Survey provides some detailed quadrat data, 
particularly in areas that are within the footprint of Option 1 - cable 
construction.  There is much less Phase 2 information given for the 
northern perimeter of Crymlyn Burrows SSSI which is part of the 
footprint for Option 2 –cable construction. This part of the SSSI is notable 
for the occurrence of Artemisia crithmifolia (= Artemisia campestris sensu 
lato), the only site for this species in Wales. Phase 2 data for this part of 
the footprint of Option 2 should have been given. There is little Phase 2 
data for salt marsh communities. 

The location of the A. crithmifolia is known. 
Site visit with engineers confirmed the 
ability to minimise construction impact in 
this area in order to avoid any potential 
impact. 

9.  

There are some identification issues, although these are relatively minor 
points. The most notable is Coincya monensis ssp. monensis (Isle of Man 
Cabbage), which would be a remarkable record for Crymlyn Burrows. Its 
only site in Wales is Three Cliffs Bay, Gower. It is probable that there has 
been confusion here with Coincya monensis ssp. cheiranthos, a neophyte 
alien which is common on Crymlyn Burrows. Other yellow-flowered 
Brassicaceae that are absent from species lists include Raphanus 
raphanistrum ssp. maritimus (Sea Radish) which is also common near 
strand lines on Crymlyn Burrows. There also seems to be confusion 
between Elytrigia repens (Common Couch) and Elytrigia atherica (Sea 
Couch). Viola canina, a fairly frequent species on the SSSI doesn’t appear 
in any lists whereas Viola riviniana does. 

Coincya / Viola amended. 10.  

The Terrestrial Ecology chapter rightly mentions the historical 
significance of Baglan Dunes as a site for the nationally rare (Section 42) 
species, Matthiola sinuata (Sea Stock). It also mentions the previous 
occurrence of another Section 42 species, Liparis loeselii (Fen Orchid), on 
Crymlyn Burrows SSSI. Given that population sizes of these species often 
exhibit striking fluctuations over long periods of time, (e.g.  Matthiola 
sinuata disappeared from the region for many decades before 
reappearing on Crymlyn Burrows SSSI in the 1960s), it is regrettable that 
the report pays little attention to the future potential of these 
ecosystems to support these and other, rare coastal species. 
Furthermore there seems to be little consideration of the crucial 

Additional text inserted in section 12.5.7 11.  
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connectivity value of the undeveloped Swansea Bay coast represented by 
Crymlyn Burrows SSSI and Baglan Dunes. 

The Terrestrial Ecology document considers impacts as predicted from 
Coastal Processes Modelling (CFD Simulation Results), on salt marsh and 
sand dune ecosystems. The model(s) predicts (a) negligible impact on salt 
marsh processes and (b) little impact on sand dunes systems such as 
strand line, mobile dune, fixed dune and dune slack habitats. The 
robustness of the modelling procedure and the no-impact conclusions 
need to be scrutinised, but if they are sound, then this is a welcome and 
favourable outcome. However, given that the extent of aeolian sand 
accretion also depends on a source of sand, through the movement and 
availability of sand in sediment, much will also depend on the outcome of 
the sediment modelling component of the EIA. 

Noted 12.  

There are two footprint options described for the installation of the cable 
which will run from the lagoon to Baglan Energy Park. Option 1 follows 
Fabian Way and will cause some disruption to the Conservation Verge 
along the southern perimeter of the Neath Port Talbot Gateway. This is 
of minimal concern. However the footprint of Option 2 is routed via the 
northern perimeter of Crymlyn Burrows SSSI. With a predicted 
construction disturbance width of 10-15m, this will be perilously close to 
the Artemisia crithmifolia population. Valuable Birch and Willow scrub 
habitats and fixed dune grassland will also be affected here. For those 
reasons, it is recommended strongly that Option 2 is not considered. 

Noted 13.  

Overall, the Terrestrial Ecology chapter provides a reasonable description 
of the terrestrial, coastal ecosytems which will be affected most by the 
operational lagoon structure. It does lack certain details (given above) 
which would have made it a more robust document and it is somewhat 
lacklustre in its appraisal of the importance of the undeveloped coastal 
systems of Swansea Bay in terms of local, regional and national 
biodiversity. It also fails to recognise the crucial role that Crymlyn 
Burrows SSSI and Baglan Dunes play in the coastal connectivity of the 
remarkable coastal ecosystems of the region. 

Text amendments made to section 12.5.7 
addressing coastal connectivity. 

14.  

Crymlyn Burrows SSSI: the potential impacts on Crymlyn Burrows SSSI Additional text inserted however, given the 15.  
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have been assessed in terms of functioning habitat but not in terms of 
the invertebrate assemblage that is a feature of the SSSI designation. The 
potential effects and any appropriate mitigation regarding the 
invertebrate assemblage should be assessed and submitted, particularly 
in relation to the predicted sand deposition in front of the burrows. 

predictions, no adverse impacts are 
considered likely (particularly to species 
adapted to dynamic strandline conditions)  

LA NPTCBC 20/12/13 Crymlyn Burrows SSSI: the potential impacts on Crymlyn Burrows SSSI 
have been assessed in terms of functioning habitat but not in terms of 
the invertebrate assemblage that is a feature of the SSSI designation. The 
potential effects and any appropriate mitigation regarding the 
invertebrate assemblage should be assessed and submitted, particularly 
in relation to the predicted sand deposition in front of the burrows. 

Additional text inserted however, given the 
predictions, no adverse impacts are 
considered likely (particularly to species 
adapted to dynamic strandline conditions) 

16.  

   It is unclear how the route for the grid connection has been assessed for 
the potential for contaminated land, or if the existing pipes have been 
assessed for their suitability for use, and if not what alternatives there 
are, particularly through the Crymlyn Burrows area and through to the 
joining substation.  More information should be provided as to the 
suitability of this route and any potential contamination issues, and in 
particular the potential effects on the features of the Crymlyn Burrows 
SSSI. 

Additional text inserted within the 
assessment of construction impacts for 
Crymlyn Burrows SSSI 

17.  

   Eastern Landfall Built Structure: section 4.3.5.13 states “This building 
would be located within a dune and grassland area to be 
provided/retained to the south of the Swansea University SAIC.” It is 
believed that this area was protected from development as part of the 
SAIC permission. The area is functioning sand dune (i.e. not affected by 
the rock armament). As this is a UK BAP/NPT BAP/Section 42 habitat an 
assessment of the area and the potential effects of the scheme on this 
area should be submitted. It should be noted that the site is contiguous 
with the Crymlyn Burrows SSSI and should be treated as such. 

Additional text inserted to clarify the 
proposals and assess impact 

18.  

SB NRW 24/12/13 We recognise that generally very little is known about the impacts of 
tidal barrages, it is therefore difficult to determine the levels of a range of 
impacts which may result from the proposal with any certainty. We 
would recommend the final ES clearly sets out, for each impact, a 
narrative which outlines the relative proportion of evidence, assumption 

Text has been inserted to set out the 
reliance of the impact assessment on 
coastal process modelling. 

19.  
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and expert knowledge which has been used to reach the conclusion of 
the assessment. The purpose of this being to ensure uncertainties are 
acknowledged and relevant levels of confidence can be considered by the 
Examining Authority. 

NRW 
Annex 2 

No impact on Kenfig SAC is identified in either the Construction or 
Operation Phases. Construction Phase impacts on Crymlyn Burrows sand 
dune features / habitats range from Neutral (equivalent to No Impact) to 
Moderate Adverse. No impact was assessed in the Construction Phase 
for Blackpill SSSI and Oxwich Bay SSSI. Similarly, No impact was identified 
for saltmarsh and sand dunes outside the designated sites. 

This is reflective of the assessment 
presented. 

20.  

In the Operational Phase, modification of coastal processes leading to 
sediment accretion in front of Crymlyn Burrows SSSI is considered likely 
to provide protection against episodic erosional events in the short term 
and lead to new habitat creation in the medium term; this impact is 
assessed as Moderate Beneficial. However, reduction in extent of 
exposed sand within the lagoon area may reduce windblown sand into 
the dune system from the southwest, giving rise to a Minor Adverse 26  
impact. The physical presence of the eastern lagoon wall may cause 
aeolian sand deposition in the lee of the lagoon wall but not lead to nay 
net loss of habitat, thereby having a Neutral impact. A reduction is sea 
spray deposition on the frontal dunes is also assessed to have a Neutral 
effect. This assessment does not include a separate consideration of a 
possible reduction in the degree of dynamism (dune mobility and bare 
sand extent) in the existing frontal dunes due to possible deposition of 
muddy sand on the fronting foreshore and a reduction in wind 
velocities across the frontal dune area 

Text amended in section 12.5.7 although 
updated coastal modelling predictions 
appear to dismiss this scenario. 

21.  

It is suggested in Tables 12.7 and 12.8 that the coastal modelling results 
indicate higher wave energy but reduced flow energy equating to an 
insignificant change, i.e. No Impact in either the Constructional or 
Operation Phases. However, this interpretation of the modelling results 
appears to be incorrect. Higher wave energy is only predicted for the 
Mumbles are due to wave reflection from the western lagoon wall; most 
of the coastal frontage and intertidal area of Blackpill SSSE extending 

Updated coastal modelling text added. 22.  
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eastwards to Swansea Docks will experience lower wave energy and 
lower tidal flow energy. The significance of the impact in the 
Construction Phase is therefore more likely to be Minor Adverse and in 
the Operational Phase Moderate Adverse due to cumulative effects over 
the operational lifetime of the Project 

The reduction in aperiodic and transport from the Crymlyn area towards 
Blackpill SSSI in both the Construction and Operational Phases is judged 
in Tables 12.7 and 12.8 to have a Minor Adverse impact on the upper 
intertidal areas, slightly increasing the potential for beach erosion in the 
long-term. There is no separate assessment of the impact of this change 
on the Blackpill – Sketty Burrows, but this is also likely to be Minor 
Adverse due to reduced sand supply, reduction of vegetation vigour and 
aperiodic frontal dune erosion. There may be a Minor Beneficial socio-
economic effect through a reduction in the hazard created by windblown 
sand incursion onto the coastal road and cycleway. 

Assessment is made within the section 
relating to sand dune outside designated 
sites. 

23.  

Appendix 12.9: URS (2013) Swansea Tidal Bay CFD - CFD Simulation 
Results  
4.16 This report, reproduced as Appendix 12.9, summarises the results of 
preliminary computation fluid dynamic (CFD) modelling to determine the 
potential impact of constructing the tidal lagoon on wind velocities and 
potential sand transport across Crymlyn Burrows. No details of the CFD 
model type, set-up, calibration or validation are provided, and no 
information given about the provenance or resolution of the topographic 
data used for the model runs. A single wind and direction (south-
westerly) and a single upwind velocity (8 m s-1 at height of 10 m) are 
considered. Runs were undertaken for a baseline situation without the 
lagoon and SBIC buildings present and also for a ‘worst case’ situation 
with the eastern lagoon wall and SAIC building present. The results 
indicate a significant reduction in near-surface wind velocities in a 100 to 
200m wide zone to the east of the Lagoon walls, and in a shadow zone to 
the east of the SBIC buildings. However, a full assessment of the impact 
of the Lagoon would require consideration of a wider range of upstream 
wind speeds and directions, and of winds in the north-western part of 

Limited scope statement inserted in 12.3 24.  
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the Bay. 
 It is recommended that the limited scope of the CFD modelling exercise 
undertaken should be clearly stated in ES Chapter 12. 

In general, we welcome that most of the issues we raised through our 
PEIR response appear to have been or are being addressed in more 
detail. However, further clarification will be required when coastal 
processes assessments have been completed. This will be necessary for 
full consideration of residual project lifetime impacts upon many of the 
coastal ecological receptors, including SSSI features considered in this 
Chapter. This will then enable full consideration of residual impacts. We 
consider that the quantitative output of the coastal processes work to 
date has not translated well into the qualitative interpretation provided 
in the draft ES. We look forward to further consideration of this following 
the further work we have advised on Coastal Processes (Chapter 6.0)  

This clarification has been provided in 
Chapter 12 of the ES.  

25.  

NRW Annex 1 1. We welcome the inclusion of an NVC Survey (12.3.7.1) and updated 
Phase 1 survey, as advised in our PEIR response.  

Noted 26.  

2. We welcome the use of BTO survey data (12.3.9), as advised in our 
PEIR response.  

Noted 27.  

3. Crymlyn Burrows SSSI has separate dune invertebrate assemblages and 
an independently qualifying invertebrate species feature - the strandline 
beetle Eurynebria complanata (table 12.5).  

Noted and text amended 28.  

4. As with point 12.4, table 12.6 should reflect the distinction between 
the invertebrate assemblage and the species feature, strandline beetle 
Eurynebria complanata.  

Noted and text amended 29.  

Construction Impacts  
5. The construction impacts section (12.5.3.5) refers to a “tie-in” between 
the dune habitat at the Swansea University Bay Campus and the eastern 
arm of the lagoon wall. It is unclear from section 4 and section 12 how 
this “tie-in” will be achieved – will the wall end with a “toe” into the 
dunes fronting the Campus or will it be hard engineered to a point flush 
with the Campus promenade?  

Text revised to clarify. 30.  

6. With regard to the construction effects on Crymlyn Burrows SSSI, we 
note that there is still uncertainty regarding the route of the electricity 

Text revised to state commitment to 
minimise impact in the event of 

31.  
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export cable. Option 2 refers to use of an existing BP easement through 
the Burrows and suggests that a working width of 10 – 15m would be 
required – the existing track through the side is not a fixed width and we 
would expect to see a commitment to avoiding the notable species that 
occur alongside the track, including Field Wormwood Artemisia 
campestris and Dutch Rush Equisetum hyemale. Further to this, it is 
unclear whether laydown areas would be required along the route, as 
this is distant from the proposed working compounds required for 
construction of the lagoon itself. Further to this, it is our understanding 
that this easement is along the route of a disused BP export pipeline. It is 
unclear from the material submitted with the draft ES whether or not the 
use of this route will require the removal of the pipeline and if so, 
increased working width and extra laydown areas 

construction at sensitive locations. 

7. We note that section 12.5.4.18 (Mitigation) (measure i) indicates that 
an artificial dune-scape will be created within the lagoon, which will 
supply sediment to Crymlyn Burrows. It is unclear whether this is 
intended to compensate for the depletion of sediment supply described 
in 12.5.7.11 (Operational Impacts) and how this is proposed to function.  

Text inserted to clarify 32.  

8. We note that the construction effects on Blackpill SSSI include an 
anticipated increase in deposition of mud across the subtidal in front 
of/near to Blackpill SSSI. Increase in mud deposition, or slowing down 
passage of water across the foreshore may lead to a long-term change in 
the sediment environment at the site –please refer to our comments on 
Chapter 11: Coastal Birds. The bird features (Sanderling and Ringed 
plover) of Blackpill SSSI need to be addressed where effects on Blackpill 
SSSI are presented in the Terrestrial Ecology chapter.  

Text amended to clarify and insert revised 
coastal modelling predictions 

33.  

9. The proposed mitigation for terrestrial breeding birds and reptiles 
during the construction phase appears appropriate.  

Noted 34.  

10. We welcome the consideration of mitigation for otter observed to be 
using Swansea Docks, however we advise that caution is exercised when 
trying to maintain access between dock and coastline – care should be 
taken to not cause otter to become trapped or over reliant on few, small 
points of access and egress.  

Noted 35.  
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11. The proposed mitigation for bats during the construction phase 
appears appropriate  

Noted 36.  

Operational Impacts  
12. As outlined above, the proposed mitigation measures i and ii for the 
operational impacts on Crymlyn Burrows SSSI need to be clear in the final 
ES as to whether they are compensatory or mitigation measures for loss 
of sediment supply.  

Noted and text amended (section 12.5.7) 37.  

13. We note that the operational impacts for Blackpill SSSI are projected 
to include increased beach erosion within specific areas. Combined with 
the projected construction impact of increased mud deposition, the site 
could be subject to a long-term change in the sediment environment at 
the site – currently, the sandy substrate supports the invertebrate food 
source of the two overwintering bird species for which the site is notified 
and a change to a muddy substrate (ultimately forming salt-marsh) or 
exposed clay beds (from increased sand erosion) could reduce the 
suitability for these species.  

Revised coastal modelling predictions do 
not appear to suggest this. 

38.  

14. The operational impacts section (12.5.7.36) refers to a “tie-in” 
between the dune habitat at the Swansea University Bay Campus and the 
eastern arm of the lagoon wall. It is unclear from section 4 and section 12 
how this “tie-in” will be achieved – will the wall end with a “toe” into the 
dunes fronting the Campus or will it be hard engineered to a point flush 
with the Campus promenade?  

Text amended to clarify (section 12.5.4 – 
dune outside designated sites) 

39.  

15. The proposed mitigation for terrestrial breeding birds, reptiles, bats 
and otters during the operational phase appear appropriate.  

Noted 40.  

16. The draft ES presents enhancement through creation of saltmarsh 
within the tidal lagoon although further information should be provided 
in the final ES on the community type of saltmarsh being created.  

Noted and text inserted to state target 
habitat 

41.  

17. Please note no detailed comments are provided at this stage on 
mitigation measures pending further consideration of our comments on 
Chapter 6.  

Noted 42.  

18. We refer you to our comment (para12.21) of our PEIR response 
regarding existing planning conditions and obligations for Coastal 
Geomorphology Monitoring and Mitigation and a Management and 

Noted and text amended in section 12.7 – 
enhancement measures / opportunities 

43.  
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Access Plan for Crymlyn Burrows SSSI and Whiteford Point Dune 
mitigation area” (Baglan), aswell as other ecological and strategic 
environmental management conditions. We have previously advised of 
the need for these to be discussed further with St Modwens/Swansea 
University and NPTCBC Planning Authority as they relate to land 
immediately adjacent to and within the lagoon footprint. Please also see 
our comments under Chapter 4 project description which requires 
clarification in the final ES. 

We note paragraph 4.3.5.13 refers to the location of the Eastern landfill 
Building and that “the extent and final design of the facility will be 
configured to minimise potential pressures on the SSSI” This is 
welcomed, however further detail needs to be provided in relation to its 
location within a “dune and grassland area to be provided/retained” and 
how access will be controlled alongside information relating to Crymlyn 
Burrows SSSI. Please refer to detailed comments in paragraph 18 of our  
comments on Chapter 12.0: Terrestrial. This is needed so that the final ES 
addresses the in-combination effects and any mitigation measures 
required for any proposals that could increase Eastern landfall 
recreational access pressures to the SSSI. The access controls are not 
clear from the information provided. 

Additional text inserted in section 12.5.7 – 
operation impacts – Crymlyn Burrows SSSI 

44.  

19. Biodiversity Action Plan Species and Habitats  
The ES should include a detailed assessment of the likely effects on 
priority Biodiversity Action Plan species and habitats, with special 
reference to the List of Species of Principal Importance for the 
Conservation of Biological Diversity published by Welsh Government 
under Section 42 of the Natural Environment and Rural Communities Act 
2006. A summary of this assessment should be presented in the relevant 
chapter/cross referred where applicable. 

Additional text inserted to highlights42 
habitats / species 

45.  

12.5.7.21 & 12.5.7.22  
Blackpill SSSI:  
We question the predicted impact assessment on Blackpill SSSI, which is 
summarised as “No Impact” in Table 12.8. This assessment does not 
reflect the combined changes in coastal hydrodynamics 

Text amended based on revised coastal 
modelling predictions 

46.  
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demonstrated/calculated in the modelling studies. There are 2 specific 
predicted changes that could alter the existing intertidal sandy 
sediments. Firstly, the increased sedimentation rates of mud across the 
shallow subtidal and secondly, potential for reduced sand transport to 
this region. There is potential for an overall increase in fine sediments 
that are likely to deposited within the SSSI. These combined changes 
have major implications on the biotopes that support the important bird 
features of Blackpill SSSI. As such they need to be assessed in the final ES.  

 RSPB 06/01/14 12.5.7.23 
Mitigation  
Beach nourishment may help towards maintaining the amenity value of 
the Blackpill beach. However, in this instance it is unlikely to be an 
appropriate mitigation measure in terms of maintaining a biotope and its 
benthic fauna: the food source that the bird features depend upon.   

Text amended based on revised coastal 
modelling predictions 

47.  
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13. Seascape, Landscape and Visual Assessment (Chapter 13 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB CCSC 17/12/13 Baseline: Local seascape units (LSUs) 
4.1. The seascape units descriptions focus on the coastal character with 
limited comment in some cases of the intertidal characteristics eg 
sediment movement and marine characteristics eg wave and tidal 
patterns, use of the water, exposure, openness. It is difficult to fully 
appreciate the text without the Admiralty chart as a figure in the SVIA. 
The distinctive long distance views to Exmoor and the English coast are 
not mentioned eg in LSU4. It is appreciated that these are most 
apparent on clear days and in certain lights and may not have been so 
evident on the assessment site visit days. 

 
This has been taken into account and 
amendments regarding receptors have 
been made in Chapter 13.  
 
 

   

1.  

Effects on seascape and landscape character 
4.2. The preliminary comments on the individual effects of the 
proposals on the key seascape and landscape character areas are set 
out in Appendix A. These are based on the information received so far 
and may be modified when full information is supplied. 

 
Response to these comment is detailed 
below.  
 

2.  

4.3. In terms of seascape and landscape character I agree with levels of 
significance. However, I disagree in part with assessment that the 
effects are generally either beneficial or neutral. 

This has been taken into account. The 
significance of effects in the report are 
based on EIA practice and guidance. 

3.  

4.4. In terms of the regional seascape character area of Swansea Bay as 
a whole I consider the development to be generally adverse to the 
overall character and sweep of the bay and its mainly sandy foreshore. 
This sweep is disrupted by the length and height of the breakwater 
bund, ancillary structures and, potentially, the difference in levels of the 
water between the lagoon and the sea at several times of day. The 
effects extend beyond the immediate environs of the lagoon. 
The beneficial effect is in the likely improvement to the coast within the 
lagoon. 

This has been taken into account. Further 
beneficial effects, such as the provision of 
public realm, lessen the effect on the Bay. 
The photomontages demonstrate that the 
structure itself is of low visibility in the Bay.  
 

4.  

4.5. In terms of local seascape unit (LSU) 4, Swansea Port and Crymlyn 
Burrows, I agree with the major significance of effect but consider that 
the effects are a mixture of adverse, neutral and beneficial. I consider 

This has been taken into account and it is 
considered that LSU4 should remain at the 
effect stated.  

5.  
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the development to be adverse to the open sweeping character of the 
sea/marine element of the seascape character area with a large 
breakwater bund and ancillary structures projecting into this part of the 
bay and, potentially, the difference in levels of the water between the 
lagoon and the sea at several times of day. The effects would be 
adverse on the area exterior to the lagoon with the walls and turbine 
structure dominating the seascape character. However, within the 
lagoon the adverse effects would be mitigated to an extent by sporting 
activity on the water which would give vitality and interest to the 
seascape, and by some designed elements on the breakwater bund. 
The effects on this marine element would, on balance be neutral. The 
effects on the coastal element of the seascape unit would be beneficial 
where it abuts the interior of the lagoon. The effects would be adverse 
on the Crymlyn Burrows to the east as stated in SVIA. 

 

4.6. For LSU 5, Swansea Bay, I agree with the major/moderate 
significance but consider the development to be adverse to the 
character and sweep of the bay and its mainly sandy foreshore as views 
of the continuation of the sandy strand to the east are disrupted and 
screened by the breakwater bunds. The turbine structure would stand 
out from the breakwater bunds as a lighter rectangular object, breaking 
up the horizontal emphasis of the structure. The effects extend beyond 
the immediate environs of the lagoon. The possible effects of increased 
mud deposition and reduced sand are not considered. 

This has been taken into account, the 
effect on the wider bay is discussed above.  
 

6.  

For LSU 6, Gower Coast, I agree with the minor significance but consider 
development to be adverse for the reasons set out above. 

This has been taken into account. The 
effect of the Project has been ascribed 
based on the impact of development, 
which is of low significance.  

7.  

4.8. For LCA D1 Clyne Valley Country Park, I agree with the 
moderate/minor significance but consider the development to be 
adverse as the lagoon structures extend far out into the bay, disrupting 
the parks focussed views and simple setting. 

This has been taken into account and the 
appropriate significance ascribed based on 
the impact of the Project in the Bay.  

8.  

4.9. For LCA E1 Gower farmlands, I agree with the negligible significance 
of effects. 

TLSB welcomes this agreement of the 
assessment approach 

9.  
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4.10. For LCA G1 Swansea, I agree with the major/moderate 
significance but disagree with beneficial/neutral effect set out in the 
text. The Swansea Bay frontage of the area enjoys unimpeded views 
out across the bay towards the Bristol Channel and Exmoor. This open 
unimpeded scenic view is a contrast to the built form of the city. The 
proposed breakwater bund and ancillary structures would disrupt this 
view as a feature in the middle ground with no benefits of increased 
water use etc apparent from the outside of the structure. I agree with 
neutral effect on much of the built form area character back from the 
coastal strip. 

This has been taken into account. The low 
lying nature of the Lagoon is considered 
not to cause an effect of the significance 
suggested.   
 

10.  

4.11. For LCA G6 The Mumbles, I agree with moderate level of 
significance. However I disagree with the neutral effect. I consider the 
development to be adverse as the area focuses and relies on the wild 
open character of the marine element of the bay as a foil for its own 
complex topography, vegetation and built form character. The lagoon 
structures extend far out into the bay, disrupting this simple setting. 

This has been taken into account. The 
effect of the impact has not been changed 
in the assessment.  
 

11.  

4.12. I broadly agree with the assessment of neutral or beneficial 
effects to landscape character areas G9 SA1, H1 Swansea Port and H2 
Swansea Gate Business Park. 

TLSB welcomes this agreement with the 
assessment approach.  
 

12.  

Visual effects 
4.13. The preliminary comments on the individual effects of the 
proposals on the key seascape and landscape character areas are set 
out in Appendix B. These are based on the information received so far 
and may be modified when full information is supplied. 
4.14. Generally, the significance of effect set out in the SLVIA viewpoint 
assessment is agreed, with some exceptions. However, the nature of 
the effect is not agreed in views from outside the lagoon. I consider the 
effects to be adverse, or at best neutral in some cases, such as Meridian 
Tower, whereas, the SVIA indicates that effects are either neutral or 
beneficial. There are some omissions in the assessment, most 
importantly from Swansea promenade, Viewpoint 11. 
4.15. On the basis of the information received there appears to be 
three major adverse ie significant effects- from Swansea Bay 

 
This has been taken into account and 
amendments made if appropriate.  
 
 
Assessment of effects from Viewpoint 11 
now included 
 
 
 
 
 
All effects of the Project have been 
assessed and are presented in Chapter 13 

13.  

14.  
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promenade, Crymlyn Burrows and Swansea Bay offshore. There is one 
major possibly neutral effect from Meridian Tower and one major, 
neutral or possibly beneficial effect from the new Swansea University 
campus abutting the interior of the lagoon. 
4.16. There appear to be five major/moderate adverse effects from the 
Kilvey Hill viewpoints, The Knab, Mumbles Hill Nature Reserve and 
Swansea promenade at the Lido. 
4.17. There appear to be moderate effects, probably adverse, from 
Clyne golf course and the elevated parts of Swansea such as Pant y 
Celyn Road and Nicander Parade. The effect on the view from Clyne 
Gardens is moderate and adverse but possibly not significant. 
 
4.18. The effect on the views from the bridge in SA1 and Pant Street, St 
Thomas are of minor significance. 
4.19. The above findings mean that those most adversely affected are 
users of the Swansea Bay promenade and beaches, visitors to Mumbles 
Head and environs and leisure users of Swansea Bay itself. Those most 
benefiting are new users of the lagoon as a leisure or sporting 
experience, and users of the new Swansea University campus. 
4.20. Without specific night time views, and explicit lighting proposals it 
is difficult to verify the findings on night time effects. The 3D model can 
only be regarded as indicative and appears to be more of a promotional 
tool rather than an assessment tool. 
4.21. It is accepted that there is lighting along roads and within the built 
form along the coastline, some of it intense and industrial in nature. 
However, the existing, flat reflective water surface of the bay itself acts 
as a positive foil and setting to this, and the embankment bunds will 
potentially interrupt views of this. 
4.22. There is therefore a balance to be achieved. If it is assumed that 
the lighting is imaginatively but sensitively designed, particularly taking 
into account minimising the effects or enhancing the views, especially 
from the west of the development, then the level of effects are likely to 
be no more than for daytime views. Lighting is clearly an opportunity to 

of the ES.  
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transform and enhance the development and should be utilised in close 
liaison with the planning authority.  

Cumulative Effects 
As indicated above, the approach taken to assessing cumulative effects 
is confused between additional and combined effects so comments on 
the findings on this aspect are held until more clarity is forthcoming. 

 
Assessment of cumulative effects, 
including amendments to methodology 
have been incorporated following 
comments from CCSC 

15.  

Effects on statutory and non-statutory designations 
4.24. My preliminary view on the effects on designations in Swansea 
are as follows: 

 There is not likely to be significant adverse effects on the 
qualities or purposes of the Gower AONB. 

 No registered Parks and Gardens of special historic interest are 
likely to be significantly adversely affected, including Clyne 
Gardens. 

The Wales Coastal Path will be significantly adversely affected along its 
route along the Swansea promenade from the Mumbles. 

 
This has been taken into account and 
amendments made if appropriate.  
 

16.  

Coastal processes 
5.1. The draft coastal processes Chapter 6 explores the potential effects 
on coastal processes, sediment transport and contamination. Of most 
interest to the seascape and visual effects assessment are the effects 
on sedimentation pattern to the west of the lagoon. 
5.2. The location of the embankment bund and the accelerated flows 
caused by turbines will alter the circulation of water to the west. This 
will result in change to sediment transport processes. Modelling of a 
worst-case spring tide resulted in the accretion of mud in the Bay of 
around 0.2-1mm within a 24-hour periodsee Figure 6.50 in Appendix C. 
The accretion rates are driven by the overall reduction in flow speeds 
resulting from wave/current interaction [6.5.2.42] 
5.3. In addition to this, it is expected that the transport of sand in 
suspension from east to west across the Bay from Neath to Black Pill, 
under storm conditions, will be stopped [6.5.2.46]. Though infrequent 
these events are said to have contributed to the beaches in the area. 

 
The impacts arising from coastal processes 
are included in Chapter 6 of the ES.  
 
 
 
 
 
 
 
 
 
 
 
 
 

17.  
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Therefore, there is likely to be a reduction in sand supply to the area 
[6.5.2.50]. However, it is stated that there is considerable natural 
variability under differing tide and wave conditions. 
Effects in terms of the coastal processes criteria on Blackpill SSSI are 
considered moderate/minor adverse. 
5.4. Overall, these findings are a potential cause for concern. It is not 
clear what visual effect these changes will have on the extent or 
character of the beaches. This needs to be explained clearly in the ES 
with the worst case scenario illustrated and taken into account by the 
SLVIA. 

 
Effects on coastal processes included 
within SLVIA 

Recommendations for further work 
7.1. The SLVIA covers a large amount of ground and is well written. 
Whilst significant progress has been made before and since the PEIR the 
following additional information would be helpful: 
The assessment still does not focus sufficiently on what is important in 
Swansea Bay and its seascape. 

 
This has been incorporated into Chapter 13 
of the ES.  

18.  

Consideration of the differing water levels and surface character inside 
the lagoon and outside in terms of visualisations and in the assessment. 

Text included within SLVIA following 
comment. 

19.  

Consideration of the effects of coastal processes/sedimentation 
changes on the character of Swansea Bay. 

Text included within SLVIA following 
comment. 

20.  

A reconsideration of the predominantly beneficial or neutral effects. Reviewed – There has been no change to 
the conclusions in the report, which is 
based on established methodology and 
guidance.  

21.  

A few methodological issues need rewording and clarifying including 
the cumulative assessment which should cover combined as well 
additional effects. 

Methodology for cumulative effects 
revised following comments from CCSC. 

22.  

  Completion of all the visualisations and full size high quality hard copy 
visualisations provided in due course to allow a final review of the 
assessment of effects. 

This has been taken into account and 
amendments made if appropriate.  
 

23.  

LA NPTCBC 20/12/13 As stated above it is noted that the TATA Internal Power Generation 
Enhancement for Port Talbot Steelworks, Prenergy Biomas Power 
Station and the Abernedd Power station have not been included within 

Cumulative assessment of project included 
within SLVIA. 

24.  
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Figure 13.06 Cumulative Viewpoint Locations. 
However the Viewpoint Locations set out within Figure 13.07 are 
considered acceptable. 

SB NRW 24/12/13 In general, the Draft ES addresses the comments raised during our 
former CCW Scoping and our PEIR responses, albeit not all fully.  
The comments below therefore set out when we consider further 
information and/or clarification needs addressing in the final ES. We 
also note the set of photomontages have yet to be completed. We 
would wish to reserve our position to comment on their adequacy 
when we have received all viewpoints. 

TLSB welcomes the commandment of the 
account taken of NPTCBC’s previous 
responses.  

25.  

1. Summary of main points  
1.1 Effects on seascape and landscape, and effects on views and visual 
amenity need to be more clearly separated.   

No change to structure of chapter. 
Assessment follows format that has been 
accepted by CCSC.  

26.  

1.2 Mitigation measures need to be clearly set out, with an explanation 
of how these will reduce effects. Clearer reference should be made to 
the Project Description Chapter. There is no reference to mitigation in 
the Chapter at present, which is an omission.  

Mitigation included within SLVIA. 
 

 

27.  

1.3 Appropriate guidance is referenced. The assessment seeks to take 
on board the Third Edition of the Guidelines for Landscape and Visual 
Impact Assessment. It would be easier to read if the consideration of 
value was not in a separate section, but was alongside the 
consideration of susceptibility etc. The apparent overlap between 
value, susceptibility, sensitivity requires rationalisation and clarity. 

As noted within paragraph 5.19 of GLVIA 3, 
the value attached to a 
seascape/landscape is established during 
the baseline assessment. Therefore it is in 
accordance with the guidance it has been 
separated from the assessment stage of 
the SLVIA. 

28.  

1.4 The methodology used for the production of visualisations is not 
explained. As yet, only a selection of the visualisations is provided. We 
would wish to review the full set to check that these are adequate and 
sufficient to fully understand the project, once they have been 
completed.  

iCreate methodology included within 
Appendix A of SLVIA. 

29.  

1.5 Effects due to construction are rather unclear, and difficult to 
follow. A clear assessment of effects at each construction stage would 
be helpful, and the use of summary tables would help.  

No change to structure of chapter. 
Assessment follows format that has been 
accepted by CCSC 

30.  

1.6 The varying use of ‘moderate’ for significant and not significant The methodology follows current guidance 31.  
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effects should be removed, with ‘moderate effects being consistently 
significant or not – it is unclear as it stands.  

that has been accepted by CCSC. As noted 
within paragraph 5.56 of GLVIA 3, where 
the assessment of effects falls between the 
two extremes (i.e. moderate) then 
judgements must be made about whether 
effects are significant or not, with a full 
explanation of how these conclusions have 
been reached. Within the assessment, 
where effects are considered to be 
moderate this process has been followed. 

1.7 The effects resulting from changes to coastal processes need to be 
clarified, by reference to the appropriate Chapter.  

Text regarding effects on coastal processes 
included and referenced to appropriate 
chapter. 

32.  

1.8 Closer integration and cross referencing with the chapter assessing 
effects on heritage assets would be helpful.  

References to the Cultural Heritage: 
Terrestrial Archaeology and Historic 
Landscape assessment, Chapter 21, 
included in text.   

33.  

1.9 Clarification of the effects on Mynydd Margam would be helpful, as 
the viewpoint used is low lying.  

Additional text included.  34.  

1.10 The Chapter is long and would benefit from some restructuring 
and summarising of information in order that it focuses on the clear 
identification of effects. Further use of tables, and appendices for 
lengthy baseline descriptions should be considered. This will help the 
reader clearly understand the potential for significant effects. 

No change to structure of chapter. 
Assessment follows format that has been 
accepted by CCSC.  

35.  

1.11 The correct titles for headings needs to be considered, as well as 
further use of subheadings. Much more extensive referencing to other 
sections of the ES should be used. 

Sub-headings and additional cross 
references revised/added where 
considered appropriate.  

36.  

2. General points on Structure of Document  
2.1 The Chapter is long and generally comprises discursive text, with 
some useful tables:  

 Table 13.18 Summary of Potential Impacts on Seascape 
Character (page 13-101);  

 Table 13.19 Summary of Potential Impacts on landscape 

 
 
 
 
 
 

37.  
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Character (pages 13-102 to 13-104);  

 Table 13.20 Summary of Potential Impacts on Visual Amenity 
(pages 13-144 to 13-145);  

 Table 13.21 Summary of Potential Cumulative Impacts on Visual 
Amenity (pages 13-146 to 13-147).  

 
These summary tables are welcomed, but it is considered that further 
inclusion of tabulated summary information would help in terms of 
navigability. In particular, the tabulation of construction related effects 
on landscape, seascape and visual amenity, under each of the four 
construction phases, as a summary to the text included in Section 
13.6.1 would be helpful. 

 
 
 
Table summarising construction effects 
included for each phase of works. 

2.2 The heading ‘Landscape and Visual Assessment’ (Section 13.5) on 
page 13-38 is confusing as much of what follows this appears in fact to 
be baseline information. ‘Baseline Characterisation or Baseline 
Assessment’ may be a better heading. The text introducing this section 
(paragraph 13.5.0.2, page 13-39) would be clearer if it explained that 
the sections that followed provided baseline information, and made a 
judgement on the value of each receptor. Except for a description of 
the ZTV (page 13-39), which as a result becomes easily lost, the heading 
‘Potential Impacts’ (Section 13.6) on page 13-67 is where the impact 
assessment part of the chapter actually begins. A short summary of 
each unit, followed by the list of the seascape and landscape units, and 
the values assigned value for each (as set out in Table 13.17 Summary 
of RSU/LSU/LVA [note typo – it is assumed that this should read LCA?] 
Value and Visual Appraisal) could be retained in the main text, with the 
detailed baseline text, especially for areas where no significant effects 
are predicted, being provided in appendices. It is also noted that the 
‘Visual Appraisal and Key Influencing Factors’ column of Table 13-17 
seems somewhat out of place here, as this table follows what 
essentially is a lengthy description of baseline character, and an 
appraisal of value for each unit. This would be better placed within the 
assessment sections which follow. 

Heading to section 13.5 amended.  
Error to heading in Table 13.17, amended 
to LCA. 
As noted previously, the value of the 
seascape/landscape is established during 
the baseline appraisal. 
No restructure of the baseline information, 
follows format accepted by CCSC. 

38.  
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2.3 We suggest that the Chapter could therefore benefit from 
restructuring so it is more navigable, and follows a typical sequence, 
such as:  

 Introduction;  

 Approach and Methods (including relevant guidance);  

 Baseline Conditions;  

 Mitigation Measures (including designed-in mitigation);  

 Effects due to Construction (potential, residual if mitigation 
included);  

 Effects due to Operation (potential, residual if mitigation 
included);  

 Effects due to Decommissioning;  

 Conclusion.  

2.4 The omission of any reference to mitigation measures, accepting 
that almost all of these will be designed-in, or mitigation by design is a 
shortfall, and as a minimum the measures taken to help reduce 
landscape, seascape and visual impacts should be explained or clear 
reference made to a design chapter of the ES. Such measures may 
include the minimisation of vertical structures on the barrage, the use 
of low level or cut off lighting, issues to do with the overall height of the 
barrage, assuming the aim was to minimise this so that it is low in the 
water, appropriate use of materials, reference to the streetscape 
design, and other measures such as the use of sculpture, the inclusion 
of the visitor centre and the planted areas.  

Mitigation measures included within SLVIA. 39.  

2.5 Inclusion of an explanation or list as to the content and layout of the 
Chapter would be helpful. Measures to help focus on the key messages, 
i.e. the likely significant seascape, landscape and visual effects, would 
be beneficial. This could include placing some of the detail on 
methodology and baseline in appendices or using boxed text.  

No change to structure of chapter. 
Assessment follows format that has been 
accepted by CCSC 

40.  

2.6 Some aspects of the methodology such as reference to direction of 
effects are made several times. The repetition could be removed 
through effective use of cross referencing and similarly, more effective 

No change to structure of chapter. 
Assessment follows format that has been 
accepted by CCSC 

41.  
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scoping out of areas which will be unaffected, assuming this is clearly 
stated, could help reduce the Chapter length.  

2.8 The Third Edition of the Guidelines for Landscape and Visual Impact 
Assessment encourages the clear separation of landscape and visual 
effects, which is done throughout the Chapter by headings, but further 
separation into two clear parts, rather than intermixing could be 
considered to help make the Chapter clearer.  

No change to structure of chapter. 
Assessment follows format that has been 
accepted by CCSC 

42.  

2.9 Further consideration could be given in the final ES to the 
enhancement measures proposed eg visitor and recreational facilities 
and how they are being considered in the SLVIA 

Reference to Chapter 22  - Tourism 
provided within SLVIA where appropriate. 

43.  

3. Baseline Information  
3.1 This section identifies whether the baseline information contained 
in the SLVIA is sufficient and complete, and if all necessary receptors 
and potential impacts have been identified. 

 
This has been taken into account and 
amendments made if appropriate.  
 

44.  

3.2 GLVIA3 states that the baseline section should be “appropriate and 
proportional to the scale and type of development and the type and 
significance of the landscape and visual effects likely to occur.” As 
mentioned above (Section 2.5), it is considered that some of the 
baseline information (e.g. Section 13.5, comprising 22 pages describing 
baseline character) is very long and could usefully be placed in 
appendices, leaving that which is pertinent to potential significant 
effects in the main Chapter.  

No change to structure of chapter. 
Assessment follows format that has been 
accepted by CCSC 

45.  

3.3 The SLVIA names settlements and transport routes within the 
general description of the study area and within the baseline the 
landscape character descriptions. There is no baseline description of 
views from these specific areas, other than that contained in Table 
13.7, which provides a description of views from the various character 
units, including some urban areas.  

Assessment on major transport routes in 
study area now included. 

46.  

3.4 In addition, there is no subsequent assessment of how views from 
settlements and transport routes, as individual receptors, would 
change, albeit that this can be inferred to a degree from the 
descriptions of change at each of the selected viewpoints (provided 
from Paragraph 13.6.3.64 onwards, page 13-105). Some focused 

Assessment on major settlements in study 
area now included. 

47.  
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additional extrapolation and interpretation could be beneficial, using 
the assessed viewpoints to inform and explain the consequential effects 
on views from settlements and key routes 

4. Assessment Methodology  
Summary points  
The methodology as presented follows good practice guidance as set 
out in GLVIA3. It is concisely presented and overall provides a clear and 
reasonable approach to the assessment of effects. There are areas 
which lack clarity, though most of these are relatively minor points. 
 
The main area of uncertainty surrounds the judgements in relation to 
the nature of landscape/seascape receptors. The definitions of value, 
susceptibility and sensitivity overlap extensively, and it is not clear how 
these elements have been combined. This lack of clarity is in contrast to 
the combination of sensitivity and magnitude judgements, which is set 
out in a way which is more succinct and easier to understand.  
There is some uncertainty as to how LANDMAP has been incorporated 
into the methodology.  
The methodology section makes no specific reference to consideration 
of designated landscapes as receptors in their own right, or to how 
impacts on their special qualities and purposes will be addressed.  
We note that nowhere is the distance from each viewpoint to the 
closest part of the Project consistently stated. There also does not 
appear to be a map from which the exact locations of viewpoints can be 
determined, which would be helpful in enabling the determining 
authority to visit the same locations.  
There does not appear to be any description as to the methodology 
used for the preparation of visualisations, covering the datasets used 
and the tolerances of such data. 

 
 
See Comments below 
 
 
 
See Comments below 
 
 
 
See Comments below 
 
Text Amended.  
 
Distance to closet part of the Project 
included in all visualisations (Figures 13.20 
-13.76). Figure 13.07 - Viewpoint Locations 
provides information on the exact location 
of each viewpoint assessed.  
Assessment on major transport routes in 
study area now included. 

48.  

Landscape/seascape character  
4.1 GLVIA3 recommends identifying the nature of the 
landscape/seascape receptor in terms its value and susceptibility to 
change, which can be combined to form a judgement of sensitivity. 

This approach has been incorporated into 
the methodology as noted in section 13.3 
of the SLVIA chapter. 

49.  
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4.2 Table 13.2 of the chapter clearly defines categories of 
landscape/seascape value. The emphasis placed on “undeveloped 
character” and “difficulty of access” is noted in defining higher levels of 
value, and we query how appropriate such factors are to the TLSB 
baseline. Developed landscapes/seascapes close to large settlements 
may also be highly valued.  

This is a perceptual component of the 
seascape/landscape that may combine 
with other features used to asses its value. 
However it does not preclude areas that 
are easy to access or those that are 
developed from being outstanding value. 
An example of this is LCA G6: The 
Mumbles, which is both easy to access and 
close to a centre of population, but which 
is assessed as being outstanding/high 
value.   

 

4.3 GLVIA3 suggests use of LANDMAP as a means of evaluating value. 
Paragraph 13.3.5.6 states that a review of the five LANDMAP aspect 
layers has informed the value assessment, albeit it is not transparent as 
to how this has been done. Some explanation would help.  

A desktop assessment of each layer has 
been undertaken. As noted within the 
LANDMAP Guidance Note 3, the Visual and 
Sensory layer has been used as the starting 
point for determining landscape value.  
However, the other four layers have also 
been mapped and assessed for areas 
within the 15km and features referenced 
where considered appropriate.     

50.  

4.4 The factors which have informed judgements of susceptibility to 
change are clearly set out and categories defined at Table 13.3. Item vii 
under paragraph 13.3.5.8 refers to design and mitigation as having an 
influence on susceptibility: this may risk pre-empting the assessment of 
effects, since mitigation should be considered in the assessment of 
residual impacts. There appears to be no consideration of mitigation on 
the Chapter. The definition of high susceptibility refers to “planning 
policies and/or strategies”, which are a value placed on the landscape, 
rather than a factor affecting susceptibility to change.  

Mitigation chapter added. However, due to 
the type of development proposed any 
mitigation will be restricted to the design 
of the Lagoon and any ancillary 
infrastructure.   
Reference to landscape planning 
policies/strategies and its influence in 
determining susceptibility to change noted 
within paragraph 5.40 of GLVIA 3.  

51.  

4.5 In this assessment, sensitivity is defined as a third aspect, 
apparently distinct from value and susceptibility. The attributes listed 
under paragraph 13.3.5.10 include several factors which have already 
been incorporated in value, such as rarity and tranquillity, as well as 

Text amended following comments from 
CCSC.  

52.  
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value itself, listed as item vii. Other attributes have already been 
incorporated in susceptibility, such as scale and enclosure.  

4.6 It is stated at paragraph 13.3.5.11 that the sensitivity judgement is 
influenced by the susceptibility judgement, as well as the listed 
attributes. The definitions of sensitivity in Table 13.4 echo closely those 
for susceptibility in Table 13.3. The relationship between value, 
susceptibility and sensitivity, as it is set out in this methodology section, 
is not entirely clear.  

Text amended following comments from 
CCSC. 

53.  

4.7 Significance of impact is clearly set out as dependant on sensitivity 
of the receptor, the magnitude of the effect, and the relationship 
between these two variables (paragraph 13.3.5.14). Table 13.6 defines 
levels of significance. We note that the definition of major significance 
refers to such impacts being “likely to be contained within the character 
area in which the Project is located.” This appears to pre-empt the 
assessment of impacts. The multiple definitions given for moderate are 
confusing, though they appear to be appropriate.  

Methodology follows an accept approach 
and current guidance. It has also be 
accepted by CSSC, therefore no 
amendments to methodology have been 
made.  

54.  

4.8 It is clear that major effects are considered to be significant in the 
context of the EIA Regulations. 13.3.5.17 states that moderate effects 
may or may not be significant in the context of the EIA Regulations, but 
the rationale for making the judgement is unclear. It would be clearer if 
they were either consistently significant or not. Throughout the 
assessment it appears that moderate effects are referred to as not 
being significant. Clarity is required in the methodology.  

The methodology follows current guidance 
that has been accepted by CCSC. As noted 
within paragraph 5.56 of GLVIA 3, where 
the assessment of effects falls between the 
two extremes (i.e. moderate) then 
judgements must be made about whether 
effects are significant or not, with a full 
explanation of how these conclusions have 
been reached. Within the assessment, 
where effects are considered to be 
moderate this process has been followed. 

55.  

4.9 Paragraph 13.3.5.18 provides brief but appropriate commentary on 
the distinction between positive and negative effects. 

This has been taken into account and 
amendments made if appropriate.  
 

56.  

Views and visual amenity  
4.10 GLVIA3 recommends identifying the nature of the visual receptor 
(i.e. people) in terms their susceptibility to change, and the value 

This has been taken into account and 
amendments made if appropriate.  
 

57.  
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placed on their view, which can be combined to form a judgement of 
sensitivity.  

4.11 The chapter clearly sets out definitions for susceptibility to change, 
and the approach to determining value. We query the inclusion of 
designated landscapes as a factor in judging both susceptibility and 
value.  

As noted in paragraph 5.19 of GLVIA 3 "A 
review of existing landscape designations is 
usually the starting point in understanding 
landscape value" in addition paragraph 
5.40 notes that "The value of the landscape 
receptors will to some degree reflect 
landscape designations and the level of 
importance which they signify" Therefore it 
is considered a valid consideration within 
the SLVIA methodology in assessing value.  
Value is not considered in  determining 
susceptibility to change to landscape 
character. With regards to the 
susceptibility of visual receptors to change. 
As noted in paragraph 6.28 of GLVIA 3, 
receptors most susceptible to change are 
generally likely t o include "visitors to 
heritage assets, or to other attractions, 
where views of the surroundings are an 
important contributor to the experience" It 
these sites will include people within 
designated landscape, such as an AONB 
and therefore have been considered in 
determining susceptibility.   

58.  

4.12 Sensitivity has been defined with reference to the “nature of the 
receptor”, assumed to mean susceptibility in this context, the value 
placed on the view, and the elements within the view. The definitions in 
Table 13.9 are clear, though we highlight the use of language such as 
receptors being “able to accommodate” change. It should not be 
forgotten that receptors are the people, not the locations where they 
are present.  

Text amended. 59.  
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4.13 GLVIA3 recommends identifying the nature of the visual effect in 
terms of its size and scale, geographical extent, duration and 
reversibility, which can be combined to form a judgement of 
magnitude of effect.  

These factors have been included within 
determining the magnitude and are 
refereed to as:  

i.  The extent of the Project visible 
within the seascape/landscape; 

ii. The duration, permanence and extent 
of the impact in physical and visual 
terms.  

60.  

4.14 Paragraph 13.3.7.11 lists factors which contribute to the 
assessment of magnitude of impact. The list covers size, scale and 
extent, but does not refer to duration or reversibility. Mitigation is 
included as item ix, which may pre-empt the assessment of effects, 
since mitigation should be considered in the assessment of residual 
impacts. The definitions in Table 13.10 are clear.  

Text amended 61.  

4.15 Significance of visual impact is clearly set out as dependant on 
sensitivity of the visual receptor, the magnitude of the effect, and the 
relationship between these two variables (13.3.7.13). However, it is not 
clear how “the ability of the landscape and seascape character to 
absorb visual impacts” has been assessed, or whether this means that 
the landscape/seascape assessment has informed the visual 
assessment.  

Text amended. 62.  

4.16 As with landscape effects, major effects are considered to be 
significant in the context of the EIA Regulations, but the approach to 
judging whether moderate effects are significant or not is unclear.  

As noted in paragraph 6.44 of GLVIA 3 
"There are no hard and fast rules about 
what makes a significant effect, and there 
cannot be a standard approach since 
circumstances vary with location and the 
context and the type of proposal" 
Therefore as per effects on seascape and 
landscape character, where the 
assessment of effects falls between the 
two extremes (i.e. moderate) then 
judgements have been made about 

63.  
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whether effects are significant or not 
depending on the individual and specific 
mitigating circumstances. Where this 
occurs a reason for the significance of 
effects being moderate and not 
significance has been provided.  

4.17 Paragraph 13.3.7.16 again provides useful commentary on the 
distinction between positive and negative effects on views. 

Noted 64.  

5. Assessment of Effects  
5.1 Effects from Construction  
The assessment of effects during the four years and four phases of 
construction is covered in 8 pages of discursive text, from pages 13-67 
to 13-74 and, in the absence of subheadings, its findings are difficult to 
relate to each phase of the works. In addition its conclusions are not 
altogether transparent, for example:  

 Section 12.6.3.42 concludes “On balance, impacts on visual 
amenity during this phase [Phase 1?] of the construction works 
are predicted to be moderate and significant…[adverse?]”; 
whereas  

 Section 13.6.3.44 concludes “On balance impacts on visual 
amenity during this [which?] phase of the construction works 
are predicted to be moderate and not significant…[adverse?]”.  

 Section 13.6.3.49 concludes that “On balance impacts on visual 
amenity, are predicted to be major-moderate [and significant?] 
and adverse during the construction phase [all phases?] of the 
works…”  

 
The results of the landscape and visual assessment sections for the 
construction period are unclear and the fact that some moderate 
impacts are considered significant, and others are not significant, and 
that the direction of the impact is stated sometimes but not others is 
confusing. The fact that none of the construction related effects on 
seascape and landscape will be significant seems unlikely, as it is likely 

Text amended. Sub headings for each 
construction phase added and effects on 
water colour included within effects on 
visual amenity. 

65.  
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that there will be considerable disturbance in the bay during this period 
(additional activity, visual presence of large machinery, lighting, water 
discolouration, visible changes in sedimentation etc). It would therefore 
be helpful if the final ES can confirm the extent and nature of 
construction related effects at each stage, and ensure all of the 
perceptual issues are covered. 

5.2 Effects Resulting from Changes in Coastal Processes  
Although the technical aspects relating to changes in coastal 
geomorphology needs to be covered within the appropriate technical 
Chapter, we have previously commented on the need for the ES to 
consider how changes in coastal processes may affect character or 
views. For example, is it likely that sedimentation may occur in certain 
areas, resulting in a build-up of silt or sand, causing a change in the 
seascape, or views to an area. Likewise, would the proposed changes 
result in increased erosion in areas, resulting in the disappearance of 
areas of sand or mudflats, saltmarsh or other areas of current 
deposition? Clear referencing in the ES between the seascape, 
landscape and visual chapter and the appropriate technical chapter 
may help address this point. At present such information is not 
provided, albeit that baseline descriptions mention existing deposits of 
gravel, sand etc. (e.g. Paragraphs 13.4.6.24, 13.5.1.3, 13.5.2.18). It 
would be helpful if the final ES could indicate how this could change 
visually. 

Text amended to included effects on 
coastal processes. 

66.  

5.3 Effects on the Gower AONB  
Section 13.4.3 of the chapter details the objectives of the AONB and 
refers to the published management plan. A defined list of ‘special 
qualities’ of the AONB does not appear to be referenced. Instead, the 
chapter refers to the policies set out in the management plan, which 
clearly state the desire to “protect and enhance traditional views of the 
landscape, seascape and landmark features”. Please note the “special 
qualities” should be listed in the final ES. The Gower AONB 
Management Plan is currently under review and we would refer you to 
the City and County of Swansea for any additional information on 

List of 'Special Qualities' is not expressly 
listed  within the AONB Management Plan. 
Text amended accordingly. 

67.  
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recent/forthcoming consultations.  

The assessment of effects on the AONB is presented in paragraphs 
13.6.3.1 and 13.6.3.2. This notes the small proportion of the AONB 
which is within the ZTV. It is not mentioned in this paragraph that the 
project is theoretically visible from the north side of The Mumbles, 
which is within the AONB: this would appear to be an oversight. 

Reference to northern parts of AONB from 
where visibility of the Project is 
theoretically visible now included in the 
text. 

68.  

This section concludes that there may be impacts on character and 
visual amenity where the project is visible, but that the “special 
qualities that define the AONB” will not be eroded. This section does 
not refer back to the assessment of the relevant landscape, seascape 
and visual receptors, which would help to justify this conclusion.  

Reference to VP8 and VP22 that are within 
the AONB are referenced within 
assessment of effects on the AONB. 

69.  

We note all the visual impacts are considered to be neutral, with the 
exception of VP22 which is considered to be beneficial since the design 
“allows for the introduction of the Project into the view, without 
changing the existing visual elements or qualities or features that 
currently define it” (13.3.6.372). We would query this as a description of 
a “beneficial” effect. Here, as elsewhere, it may be better to take a 
precautionary approach 

Assessment reviewed. VP22 now amended 
from beneficial to neutral. 

70.  

5.4 Landscapes Parks and gardens of Special Historic Interest; 
Landscapes of Historic Interest; and Landscapes of Special Historic 
Interest  
We would welcome closer integration between this section and the 
Cultural Heritage chapter of the ES. This could potentially be delivered 
through cross-referencing to the assessment of effects on assets’ 
heritage values and significance contained therein. This would help to 
place the predicted visual impacts in context, and help to clarify the 
judgements on sensitivity.  

References to the Cultural Heritage: 
Terrestrial Archaeology and Historic 
Landscape assessment, Chapter 21, 
included in text.   

71.  

We would appreciate tabulation of the assessment findings to allow 
more effective judgements of effects on historic landscapes as a whole  
 
Some judgements of effects (e.g. in relation to Clyne Gardens and 
Cwmdonkin Park) use slightly confused terminology, stating that 
impacts will be of ‘moderate/negligible significance’. While we interpret 

Tabulation of effects on Landscape, Parks 
and Gardens of Special Historic Interest 
included. 
Where the significance of effects are 
moderate/negligible significance for 
example, it denotes that effects are 

72.  
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this as meaning moderate localised impacts, but negligible overall, it 
would be helpful if this was made more transparent.  
Similarly, although significant effects are unlikely for the majority, we 
would also welcome some discussion of the setting of each of the 
assets considered – if only to state that no significant effects are 
predicted.  

considered to be between the two levels of 
significance.  
Text regarding essential setting included in 
text. 

Effects on Mynydd Margam  
It should be noted that, in the ES, no detailed discussion of effects on 
Mynydd Margam is provided, relying instead on the assessment of 
effects for Margam Park. No discussion of value, susceptibility to 
change or sensitivity is provided. While the area of the historic 
landscape contiguous with Margam Park may be considered to have 
similar values, some consideration of wider sensitivity should be 
included.  

Reference to Mynydd Margam included in 
assessment of effects on Landscapes of 
Special Historic Interest. 

73.  

Assessment of effects  
This section of the report correctly deals only with visual effects – not 
impacts on its heritage value and significance. We advise there is a need 
to cross refer to the relevant Cultural Heritage chapter of the ES  
The ES states that views of the proposed development will be 
‘significantly restricted to south western areas including Mynydd 
Brombil (Viewpoint 18).’ This is due to the presence of large blocks of 
conifer woodland. While this is accepted the proposed development 
would be highly visible from open ground locations. The production of 
indicative ‘wireframe’ visualisations to give an impression of the 
relative prominence of the proposed development in its wider context 
and from a more elevated position and we advise this is considered in 
the final ES. 

 
Cross reference to Cultural heritage 
chapter included 
 
All viewpoint locations previously agreed 
and representative of visual effects within 
the study area including from Mynydd 
Brombil.  

74.  
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14. Navigation and Marine Transport Assessment (Chapter 14 of the ES) 

 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

LA CCSC 18/12/13 The navigational risks chapter seems to suggest certain risks around the 
Tawe entrance and around the turbines but only assesses the effect on 
larger commercial shipping. What would be the effect on small low 
powered vessels from the marinas as many have auxiliary engines of less 
than 10hp? 

The assessment of the impact on smaller 
vessels is presented in Chapter 14 of the ES 
and the Navigational Risk Assessment 
which appends it. For small vessels with no 
AIS a further survey was undertaken to 
support the assessment.  

67.  
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15. Onshore Transport Assessment (Chapter 15 of the ES) 

 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

LA’s NPTCBC 20/12/13 (Cycle Strategy) – It is essential that an appropriate designed and located 
cycle and pedestrian access route is incorporated into the development 
scheme.  Access should not only focus on creating a route around the 
development but also create an appropriate setting for the cycle route to 
and from the development, especially in connecting into the existing 
cycle routes along the Fabian Way Corridor and Trafalgar Bridge/Sail 
Bridge NCN routes.  The routes should be as direct as possible with good 
natural surveillance and set within an appropriate environment. 

The proposed shared use path along the 
Lagoon access road supports a SUSTRANS 
aspiration to consider improvements to 
NCN route 4, moving it away from Fabian 
Way. With links through the SA1 
development and along Langdon Road it 
could form part of a continuous route from 
Trafalgar Bridge/Sail Bridge to the SUBC 
site to the south of Fabian Way. 

446.  

The proposed access route shown on figure 4.26 is also the suggested 
route of the proposed cycle and pedestrian access to the development.  
This would involve the construction of a convoluted route for pedestrian 
and cyclists.  For instance, cyclists visiting the site from the Neath Port 
Talbot area would have to cycle some distance along Fabian way in a 
westerly direction before doubling back along the development access 
road in an easterly direction, before looping back again in a westerly 
direction.  They would have to repeat the whole processes again when 
leaving the site.  This does not appear to be a sustainable access route for 
cyclists and pedestrians and would result in visitors being dissuaded from 
cycling or walking to the site, in favour of private motor vehicles. 

A pedestrian and cycle link will be provided 
between SUBC and the shared use path 
adjacent to the Lagoon access road (ref. 
15.5.1.7 of the Onshore Transport 
chapter). Cyclists arriving from the east 
would then be able to access the Lagoon 
via the campus, and not have to continue 
along Fabian Way to Langdon Road.    

447.  

The previously raised comments regarding the potential impact upon the 
highway network still stand, however the following comments are made 
in addition: 

 448.  

1. Further analysis at peak times traffic during the construction 
phases is required as the graphs illustrate a significant volume of 
construction traffic during these times.  This should include 
existing and proposed signals and junctions along this route with 
a design year of 15 years. 

It was agreed at the joint meeting with 
CCSC and NPTCBC held on 09/10/2013 that 
capacity assessments for junctions on 
Fabian Way would only be required to 
assess the impact of a major event being 

449.  
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held on a weekend, and this has been 
included in the Onshore Transport chapter. 

2. The graphs used to illustrate the number of vehicles does not say 
whether its actual vehicles or equivalent pcu's. 

Graphs show vehicle numbers, not pcus, 
and this is shown on the axes. 

450.  

3. The proposed river ferry service, is this possible as when the tide 
is out there is a significant level difference and they are not sure 
this would then be possible. 

TLSB propose to provide the infrastructure 
to support the operation of a water 
shuttle. This will be operable within the 
area defined.  

451.  

4. 15.5.2.20 need further information before they can agree. This section provides a definition of 
potential impacts on bus services. It is not 
anticipated that many construction staff 
will travel by bus, and the effect of the 
construction phase on public transport is 
expected to be negligible  

452.  

5. Table 15.11 sensitivity assessment should look at higher volume 
of car use as the assumption made do not reflect the general 
culture of the area which tend to be quite high car use. 

The mode split for visitors to the Lagoon 
assumes 80% will travel by car (as a driver 
or passenger0, and this is considered to 
provide a robust assessment of impacts.  

453.  

6. If there are events being held during the school holidays then this 
would conflict with usual Mon to Fri traffic and would not 
present just a negligible increase.  These events need to be 
assessed on the impact during peak times during Mon to Fri. 

It was agreed at the joint meeting with 
CCSC and NPTCBC held on 09/10/2013 that 
capacity assessments for junctions on 
Fabian Way would only be required to 
assess the impact of a major event being 
held on a weekend, and this has been 
included in the Onshore Transport chapter. 

454.  

Generally further works will be required and further assessments carried 
out so that a true impact on the existing highway network can be 
established. 

TLSB consider that a robust assessment has 
been carried out and has proposed further 
agreements with the LA’s prior to 
commencement of development.  

455.  
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16. Air Quality (Chapter 16 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

LA NPTCBC 20/12/13 The assessment shows that the construction phase will have negligible 
PM10 effect upon the receptors, if the specified mitigation measures are 
implemented.  In addition to the listed measures, I would recommend 
the deployment of road sweepers to deal with any trackout of material 
onto the highway.  There have been examples in London where trackout 
material has been a major factor in increased PM10 levels at residential 
properties. 

Road sweepers will be deployed on the 
highway to minimise trackout material 
where appropriate. This will be added to 
the CEMP. 

 

SB NRW 24/12/13 We consider this chapter has addressed most of our queries but it is 
noted that there appears to be no air quality assessment in relation to 
the Margam/Port Talbot AQMA. This has been highlighted before as a 
potential receptor which should be recognized and addressed within the 
ES.  

This has been included in the ES.  

We welcome the consideration of construction and traffic related 
impacts on air quality and consideration of this in the context of Crymlyn 
Bog SAC and Crymyln Burrows SSSI. Given the short-term nature of the 
construction and traffic air quality impacts we are satisfied that these can 
be screened out from further consideration under the Habitats 
Regulations. 

TLSB welcomes the support of the 
assessment approach.  
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17. Hydrology and Flood Risk Assessment (Chapter 17 of the ES) 

 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

LA NPTCBC 20/12/13 It is outlined in the Environmental Statement that a range of potential 
contaminants has been identified for the various historical land uses within 
the onshore development areas.  Detailed site Investigation, risk 
assessment and remediation design will be employed where required.  
Within the NPT boundary, this includes the numerous pipelines beyond the 
university campus site which are connected to the former BP Baglan Bay 
Chemicals Site and the proposed location of grid connection, and also the 
eastern lagoon seawall landfall and visitor facility located towards the 
eastern edge of university campus site.  
I would also note groundwater discharge onto beach has been discussed, 
however, no groundwater discharge sampling and analysis has been 
undertaken in support of this Environmental Statement.  This will need 
further consideration in future ground investigation work to assess the 
potential impact to beach users and recreational users of the 
lagoon/Swansea Bay, which is likely to increase in activity following 
development of the scheme. 

This should be covered in Chapter 18. 1.  

The following comments are made in addition to the previous comments 
made in response to land and highway drainage: 

 2.  

The information provided does not give enough detail on the impact of the 
proposed highway drainage system of Fabian Way.  There is no detail on 
the position of the wall where it joins the beach at its eastern side, it 
seems to be in the approximate position of the proposed new outfall of 
the highway drainage that will pass through the new university campus 
site, which will be situated on the eastern boundary of the campus.  The 
position of this is important as it needs to be known as to whether the new 
highway discharge point will be within the lagoon, outside the lagoon or 
impeded by the wall of the lagoon.  This information is vital so that an 
assessment can be made of the impact upon the highway drainage system.  

From the drawings provided by Gill Lock 
(from St Mowden for the Swansea Bay 
Science and Innovation Campus) it appears 
that the outfall is located to the East of the 
proposed eastern land fall and will 
therefore be outside of the lagoon. The 
performance of the drainage system 
should therefore not be impeded by the 
lagoon. 

3.  
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No building or wall can be built on or built within the easement of the 
highway drainage system. 

SB NRW 24/12/13 General comment 
We recognise that generally very little is known about the impacts of tidal 
barrages, it is therefore difficult to determine the levels of a range of 
impacts which may result from the proposal with any certainty. We would 
recommend the final ES clearly sets out, for each impact, a narrative which 
outlines the relative proportion of evidence, assumption and expert 
knowledge which has been used to reach the conclusion of the 
assessment. The purpose of this being to ensure uncertainties are 
acknowledged and relevant levels of confidence can be considered by the 
Examining Authority. 

The ES chapter has been completed using a 
methodology that is accepted, explains 
that data sources, limitations and 
assumptions based on available data. 

4.  

 NRW 
Annex 1 

 This section draws on dependencies with Chapter 6 – Coastal Processes for 
ease of consideration flood risk management comments in relation to both 
chapters are provided here.  
It is noted that factors affecting flood risk are referred to and assessed, 
sometimes in duplication, within different parts of the draft EIA as well as 
the FCA. We would recommend a standalone FCA should bring together all 
potential sources of flood risk and assess all consequences as defined in 
WG National Planning Policy Guidance TAN15. The current FCA fails to fully 
assess all sources of flood risk to, and as a result of, the development. 

Appropriate amendments have been made 
to the FCA. Based on the available 
information it is believed that the FCA is 
compliant with TAN15. 

5.  

1. Chapter 6 Coastal Processes  
Para. 6.3.2.9/10/11/12 & Table 6.1 – Wave conditions have been assessed 
from 2 directions, the predominant SW and less frequent but locally 
significant SE. Wave event return periods of 0.1 to 20 year and 0.1 to 10 
year have been assessed for the SW & SE directions respectively. Whilst 
the assessments provide an indication of wave characteristics we would 
advise that for the purposes of assessing flood consequences in line with 
planning policy the effect of wave action on all tidal flood events up to the 
1000 year return period, including climate change allowance where 
relevant, must be considered.  

The assessment of extreme water levels 
has been undertaken for the 1 in 200 year 
(including climate change) and 1 in 1000 
year return periods events and indicates 
that the impact of the lagoon is minimal (< 
0.01 m), therefore is compliant with the 
requirements of TAN15. Information 
provided by ABPmer for wave modelling 
does not extend to the above return 
period events. Wave modelling is not 
explicitly specified within TAN15. 

6.  
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ABPmer work indicates that there is a low 
correlation between extreme wave heights 
and extreme water levels, therefore the 
combination of extremes in water levels 
and wave heights are mostly unrelated and 
predominantly random.  
Within the wider Swansea Bay, extreme 
wave heights have been assessed by 
ABPmer for a number of locations (see 
Chapter 6, Figure 6.44, Volume 2). In 
particular, Location 8 -The Mumbles has 
been identified as an existing area at risk 
(located within DAM Zone C2) and 
therefore the consequences of the Lagoon 
on extreme wave heights has been 
assessed. A summary of the key findings 
are provided for the 1 in 20 year return 
period wave:  

i. The omnidirectional extreme wave 
height (i.e. regardless of prevailing 
conditions) at Location 8 is 
predicted to be 1.34 m for the 1 in 
20 year return period. 

ii. Existing extreme wave heights 
(with no Lagoon) at Location 8 
(foreshore adjacent to Mumbles) 
for South West prevailing wind and 
wave conditions are lower than 
the omnidirectional case due to 
the sheltering effects of Mumbles 
Head. Under these conditions, an 
extreme wave height of 0.93m is 
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predicted at this location for the 1 
in 20 year return period. 

iii. With the Project present, wave 
heights at Location 8 are predicted 
to increase slightly under South 
West prevailing wind and wave 
conditions, due to reflection off 
the lagoon wall. As a result, the 
extreme wave height for the 1 in 
20 year return period at Location 8 
is predicted to increase by up to 
0.23m (from 0.93m under baseline 
conditions to 1.16m with the 
lagoon in place). 

iv. Comparison with the 
omnidirectional extreme wave 
height at Location 8 shows that the 
predicted increase under 
prevailing South West wind and 
wave conditions results in a wave 
that remains lower (by 0.18m) 
than the omnidirectional case at 
the 1 in 20 year return period. It is 
therefore considered that the 
predicted increase in wave heights 
under prevailing South West wind 
and wave conditions does not 
result in an increase in flooding 
consequence at Location 8. 

v. At Location 8, the biggest waves 
occur under prevailing South East 
wind and wave conditions. 
However, under these conditions 
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the presence of the Lagoon is not 
predicted to result in increased 
wave heights at Location 8. In fact, 
under these conditions the 
presence of the lagoon will act to 
shelter part of the bay resulting in 
a predicted reduction in wave 
height at locations along Swansea 
seafront, thus likely reducing the 
potential for coastal flooding. 

 
The findings presented in Chapter 6 of the 
ES and summarised above with reference 
to extreme wave heights and associated 
flood consequence illustrate that the 
predicted increase in wave heights at 
Location 8, as a result of the presence of 
the Lagoon, will not result in waves that 
are higher than the baseline 
omnidirectional extreme wave heights.  
 
Location 8 was focused on because this 
location showed the greatest increase in 
wave height against existing conditions 
from the SW. The accompanying text 
identifies that this does not increase the 
flood risk for the 1 in 20 year return period 
when compared with omnidirectional wave 
conditions (see Section 17.1.1.3 (iv)) for 
Location 8.  It is believed that at other 
locations (in particular Location 7), the 
predicted increase in wave height is lower 
and therefore the same conclusion is 
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drawn as above. Figure 17.7 within the ES 
Chapter (and associated Figure within 
Chapter 6 (ABPmer/TLSB to confirm figure 
– 6.47 for the 1 in 20-year scenario) 
illustrates that the change in wave height is 
less across the wider bay in locations likely 
to affect existing development. Therefore, 
flood risk is not considered to increase and 
is therefore compliant with TAN15. 

Para. 6.4.2.28 – Our normal recommendation, as advised previously, is that 
the flood consequences of non-residential developments are considered 
over a 75 year lifetime of development (LOD) It is however noted that the 
EIA states that the lagoon may have a lifespan in excess of 120 years. As 
the lagoon would apparently be designed to operate for this length of time 
it may be prudent to consider a longer LOD as a precautionary approach to 
ensure the design is resilient against the effect of uncertainties in future 
predicted sea level rise over the stated lifetime.  

A 75 year lifetime is deemed pragmatic. 
The modelling undertaken by ABPmer 
investigates the effects of the lagoon wall 
structure for a period of 50 years. 
However, additional model runs were 
undertaken and provided to investigate the 
1 in 200 year and 1 in 200 year + climate 
change to FDCPAG3 Guidance. 
The proposed level of the Lagoon wall is 
set between 7.5 mAOD and 8 mAOD, it has 
been demonstrated that these are 
appropriate for the 1 in 200 yr, 1 in 200 
year + CC, 1 in 200 year + CC (+ sensitivity), 
1 in 1000 yr, 1 in 1000 yr (+ sensitivity). 

7.  

Para. 6.4.2.29 & Table 6.11 – For assessment of a planning application 
predicted sea level rises should be based on the incremental figures 
contained in the 2006 DEFRA FCDPAG3 guidance.  

Information in the FCA and ES Chapter 17 is 
based on FDCPAG3 Guidance. Modelling 
undertaken by ABPmer for Figure 17.5 
Chapter 17 and FCA used the FDCPAG 
water levels provided by URS.  

8.  

Para. 6.5.2 During the construction phases and particularly in the 
subsequent operational period a number of impacts that may affect flood 
risk within Swansea Bay have been identified. The most significant of the 
impacts is likely to be the predicted increase in wave frequency and height 
at the western side of the bay between Mumbles and Blackpill. It is of 

The impact of waves has been assessed as 
‘Minor Adverse’, ABPmer have indicated 
that the co-efficients used within their 
modelling (reflection co-efficient off lagoon 
wall) is conservative and additional runs 

9.  
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particular concern that the main increases in wave height are associated 
with the more common SW direction events as currently the western side 
of the bay is largely protected from these waves. The lagoon structure will 
significantly increase the effect of SW direction waves on the western side 
of the bay due to reflection off the sea walls. Table 6.13 shows increases in 
wave heights of up to 0.42m in the SW events assessed whilst Table 6.15 
shows lesser, but still significant, increases of up to 0.12m in the SE events. 
Existing low lying development on the western side of the bay is already 
vulnerable to high tide and wave action and the lower reach of the Clyne 
River is also sensitive to combined tidal/fluvial events. The predicted 
greater wave frequency and height leading to increased flood risk is of 
significant concern and contrary to the requirement of planning policy that 
new development must result in no increase in flooding elsewhere.  

have been undertaken for a lower co-
efficient. 
It should be noted that the wave heights 
are noted as ‘up to’ and the 0.42 m relates 
to a point that is some distance off shore in 
an open location. Location 8 is considered 
to be the main location of interest with 
regard to flood consequence to existing 
development and URS have used the beast 
available information at the time of 
writing. See above response against 
comments on Para. 6.3.2.9/10/11/12 & 
Table 6.1.  

Reference is also made to changes in tidal flow direction and velocity 
within the wider bay area but particularly adjacent to the lagoon structure 
which is bordered by the Tawe and Neath river estuaries. Whilst sea levels 
are not significantly affected it is possible that increased erosion of coastal 
structures, deposition of sediment or changes to the dynamics of tidal 
ingress into the river channels may affect existing flood risk or 
maintenance requirements. 

Chapter 6 identifies that the effects to 
Swansea Bay are assessed as minor / 
neutral adverse with predominantly minor 
/ neutral significance associated with 
changes to sediment regime  (see tables 
6.20 & 6.21), therefore the effects on flood 
risk are not considered to be significant. 

10.  
 

2. Chapter 17 – Hydrology and Flood Risk  
Para. 17.3.1.1 – The study area for this part of the EIA is defined as the 
onshore area between the lagoon sea walls and a corridor 100m either 
side of the cable route. The effects on the wider Swansea Bay area are not 
considered in detail.  

These have been incorporated as required. 
They are also covered within the coastal 
processes chapter. 

11.  

Para. 17.4.5.4 – Further to note above whilst our normal recommendation 
for LOD is 75 years as the EIA has confirmed a potential lifetime of over 
120 years consideration in the design should be given to a longer LOD.  

120 years is a ‘potential’ lifetime for the 
lagoon. 75 years is in line with current 
recommendations from Natural Resources 
Wales. It is understood that the lagoon wall 
will be built with the design allowing the 
potential for raising in the future, therefore 
providing an sustainable, economically 
viable design for present and future. 

12.  
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Para.17.5.2.23-28 – The effect of constant raised water levels within the 
lagoon on local drainage and groundwater levels and the potential for 
increased risk of flooding to adjacent property should be fully assessed and 
reviewed by the City & County of Swansea as Lead Local Flood Authority 
(LLFA).  

N/A – CCSC have not provided comments. 13.  

Para.17.5.3.6 – When designing the Lagoon the 95% confidence factors of 
+/- 0.3m on the 1:200 year + cc and 0.5m on the 1:1000 year tide levels 
should be included as a sensitivity test event.  

A pragmatic reasoning has been provided 
in Para 17.5.2.6 b) regarding the  sensitivity 
for the 1 in 200 yr inclusive of climate 
change.  
Alongside the explanation above regarding 
future raising of Lagoon walls, an 
assessment of the 1 in 1000 year + Climate 
Change (75 years) with a sensitivity of +0.5 
m is not considered reasonable, in 
particular, because the likelihood of this 
event not occurring is high (~93%). 

14.  

Para.17.5.3.8 – It is stated that ‘the lagoon wall will afford a level of 
protection’ but this level is not quantified. Removal of the existing Port 
seawall should only take place if replacement measures to at least the 
same standard of protection and resilience are provided 

The lagoon wall is not considered as a flood 
defence and therefore a level of protection 
should not be assigned to the structure. 
The existing sea wall is not identified as a 
flood defence on the Environment Agency 
mapping / Welsh Government DAM maps 
and is not assigned a level of protection. 
The purpose of the ES Chapter and ES are 
not to assign a level of protection to the 
existing and future structures. 

15.  

3. Flood Consequence Assessment (FCA)  
An FCA, prepared by URS and dated October 2013, has been submitted in 
conjunction with the EIA. The FCA is based on the collation and review of 
existing data and information gained from a number of sources.  
It is stated that the FCA is only concerned with flood risk related to the 
onshore development constructed as part of the wider scheme. We would 
advise that a FCA needs to consider all sources of flood risk to, and as a 

Appropriate amendments have been made 
where considered necessary based on the 
responses above. 
 
With regard to increase in flood risk from 
wave heights, please see response to 
comment on Para. 6.3.2.9/10/11/12 & 

16.  
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result of, the whole development. The FCA fails to address the increased 
flood risk to existing development within Swansea Bay due to raised wave 
heights and other potential factors which have been identified in Chapter 6 
of the EIA. The FCA must comply with the requirements of TAN15 and 
consider flood events up to the 1:1000 year with climate change and 
confidence factor allowances on relevant events over a realistic lifetime of 
development. The FCA must assess all elements of flood risk associated 
with the development and demonstrate acceptable consequences 
including no increase in flooding elsewhere.  
Much of this section of the FCA is a copy of information within chapter 17 
of the EIA and therefore the comments made above will apply to the FCA 
as well.  

Table 6.1.  
In addition, the revised ‘Flood Risk from 
tidal and fluvial’ mapping available on the 
Environment Agency website indicates that 
the Mumbles is currently considered to be 
at ‘High’ risk and equates to a 1 in 30 yr 
event based on the definitions provided. 
The area at Mumbles would remain within 
the ‘High’ risk classification and therefore 
there is no material change in 
risk/consequence. 

It is accepted that tidal inundation is the dominant flood risk to the 
development. However as highlighted earlier there may be some effect on 
tidal ingress to the river channels due to the predicted changes in tidal 
flow direction and velocity adjacent to the lagoon walls and further afield. 
The FCA should provide comment on whether the tidal flow changes could 
affect how tidal and fluvial flows interact in the lower reaches of the rivers 
entering Swansea Bay.  

Tide levels will not be significantly affected 
as described in Chapter 6 of the ES. The 
effects of tidal ingress on river channels are 
therefore not considered appropriate. 

17.  

We would advise that the all aspects of local flood risk not directly related 
to the sea, Main Rivers or reservoirs fall under the remit of the City & 
County of Swansea as LLFA and therefore it is vital that they are also fully 
consulted. 

CCSC have been consulted during the 
process. 

18.  

3. Detailed comments in relation to Chapter 17 (Hydrology and Flood 
risk).  
Section 17.4.9.3 of Chapter 17 of Hydrology and Flood risk again refers to 
decontamination of the Swansea Bay Campus, please see our comments 
above on this. Environment Agency Wales agreed a remedial strategy and 
sampling regime on the Swansea Bay Campus plot based on a risk 
assessment and 30 year period to achieve these remedial objectives.  

Noted, the paragraph refers the reader to 
Chapter 18. 

19.  

Section 17.5.2.18 we note that if areas of land affected by contamination 
are discovered on site that they will avoided if possible. Although this may 
minimise the risk to controlled waters during the construction phase, we 

This is not proportionate to the nature and 
scale of the proposed development, the 
Project area covers a large remit, however, 

20.  
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would still want to identify the risk that the whole area of development 
poses to controlled waters.  

the majority will not undergo 
development, therefore to assess the 
whole area would not be pragmatic.  
Chapter 18 assesses land quality. 

For clarity we would highlight there is a difference between land affected 
by contamination and that which is legally defined as Contaminated Land, 
under the most recent regulations.  

Noted, Chapter 18 assesses land quality 21.  

Section 17.5.2.27 it is likely that in any areas that groundwater may be 
required to be managed that the quality will be poor and as such we would 
require an application for an Environmental Permit from ourselves for its 
discharge.  

Noted 22.  

The use of sustainable drainage systems on site, should be risk assessed to 
ensure that no contamination is mobilised  

This would be part of the CEMP. 23.  

Section 17.5.3. 17. Groundwater levels within the Swansea Bay Campus are 
subject to Monitored Natural Attenuation (MNA). The impact of any 
changes to the groundwater levels and salinity levels within the site will 
impact upon this strategy and dependencies, and accordingly this should 
be addressed as part of the ES.  

Chapter 18 addresses groundwater. 24.  

Please note GP3- Ground water protection: Principles and Practice has 
been updated in August 2013 

Noted, this does not affect the outcome of 
the assessment. 

25.  

 NRW 
Email dated 
27/01/2014 
from Stephen 
Allinson 

27/01/14 I refer to the additional information on flood risk received by e-mail on the 
24th January 2014. In addition to the questions and comments below I 
would reiterate previous comments and advice on hydrology & flood risk 
provided in response to the scoping report and draft ES which clearly 
outlined the requirements of a flood consequences assessment and 
highlighted other related points of concern. I would have to advise that the 
latest information still does not fully address the requirements of a flood 
consequences assessment as outlined in TAN15 and on this particular issue 
I would therefore request further clarification on a number of points.  

Responses to questions provided below. 26.  

   1. Does the assessment and wave modelling cover the full range of 

tidal events, including the 0.5% (1:200) and 0.1% (1:1000), as 

required by TAN15?  

The assessment of extreme water levels 
has been undertaken for the 1 in 200 year 
and 1 in 1000 year return periods events 
and indicates that the impact of the lagoon 

27.  
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 is minimal (< 0.01 m), therefore is 
compliant with the requirements of TAN15. 
Information provided for wave modelling 
does not extend to the above return period 
events. Wave modelling is not explicitly 
specified within TAN15. 
 

   2. Is an appropriate allowance for sea level rise due to climate change 

included within the assessment of tidal events over the lifetime of 

the development? The allowance for sea level rise should be based 

on the 2006 DEFRA FCDPAG3 guidance.  

 28.  

   3. Figure 17.7 provides information on changes to wave heights 

following lagoon construction. Do the results shown still apply 

throughout the bay when considering increased water depth as a 

result of sea level rise over the lifetime of the development? 

Although location 8 has been singled out the assessment should 

consider effects at all locations within the potential zone of 

influence of the lagoon.  

 

No modelled wave heights were provided 
to URS for looking at change to wave 
height with sea level rise, however, these 
have been assessed by ABPmer.  
The wave modelling has been run with 
consideration of both sea-level rise (based 
on UKCP09) and, separately, surge effects. 
The assessment shows that when including 
a surge level of 1.5m on top of the MHWS 
level, the predicted increase in wave height 
observed at observation point 8 (along the 
Mumbles frontage), is predicted to be an 
increase of 0.26m (compared to 0.23m for 
the case without surge). The results when a 
consideration of sea-level rise is included 
on the MHWS level (based on the medium 
emissions, 95% prediction, as provided in 
Table 6.13), provide a similar level of 
increase. At observation point 8 the 
predicted increase under sea-level rise 
conditions is 0.24m (compared to 0.23m 

29.  
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for the case without sea-level rise). 
Location 8 was focused on because this 
location showed the greatest increase in 
wave height against existing conditions 
from the SW. The accompanying text 
identifies that this does not increase the 
flood risk for the 1 in 20 year return period 
when compared with omnidirectional wave 
conditions (see Section 17.1.1.3 (iv)) for 
Location 8. Predicted increases in wave 
heights for other locations are lower and 
therefore it is believed that there will be no 
increase in flood risk for other locations 
based on the above. Figure 17.7 within the 
ES Chapter (and associated Figure within 
Chapter 6, Figure 6.47 for the 1 in 20-year 
scenario) illustrates that the change in 
wave height is less across the wider bay in 
locations likely to affect existing 
development. Therefore, flood risk is not 
considered to increase and is therefore 
compliant with TAN15. 
 

   4. What is the rationale behind the choice of only a 1:20 year return 

period wave for assessment? 

 

This is based on the best available 
information from the results of coastal 
process modelling. The information 
provided in Chapter 6 of the ES indicates 
that the greatest increase in wave height 
was experienced for this return period and 
only wave events up to the 1 in 20 year RP 
have been assessed for the EIA studies. 
TAN15 does not explicitly require an 
assessment of wave height.  

30.  
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   5. Is it accepted that any increase in wave height or additional 

exposure to reflected waves hitting the coast from any direction 

following lagoon construction when compared to the situation 

without the lagoon constitutes an increased risk due to the greater 

volumes of water that may consequently overtop coastal 

structures?  

 

This is not accepted, this would only be 
true for tidal events that currently cause 
inundation. In some instances, risk to 
locations is reduced by the Lagoon 
structure when compared to existing 
conditions. The modelling undertaken for 
Chapter 6 has demonstrated that the 
predicted wave heights with the presence 
of the lagoon does not result in waves 
being higher than the biggest waves the 
bay is currently subjected to.  

 

 

31.  

   6. As section 17.1.1.3(iii) confirms that SW wave heights are increased 

along with the additional exposure of some areas due to reflection off 

the lagoon walls can this satisfy the requirement of TAN15 to 

demonstrate ‘no increase in flooding elsewhere’? In addition the 

increased wave height and occurrence reported appear to be only 

based on current sea levels with no account of the effects of extreme 

events or sea level rise. 

An FCA should be proportionate to the 
nature and scale of the development and 
consequences, it is considered to be 
satisfied based on the available 
information. 
Our assessment is based on the best 

available date and responses have been 

provided that address these queries in 

Question 3. 

32.  

   7. Is it accepted that as the prevailing wind and wave conditions are 

from the SW then any increase in flood risk from these conditions 

should be fully assessed and quantified in order to understand the 

effect of lagoon construction.  

 

We have shown based on the best 
available information that wave and wind 
conditions do not increase flood 
consequences when considering the 
effects of the Lagoon as provided in 
Section 17.1.1.(iv). The assessment has 
been made at an appropriate level of detail 
proportionate to the nature and scale of 
the proposed development. 

33.  
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   8. Can it be explained how section 17.1.1.3(iv) states that flooding 

consequences at location 8 are not increased when it also accepts 

that the prevailing SW wave heights are increased? Whether the SE 

wind and wave conditions produce a bigger wave or not is irrelevant 

as the assessment must compare like with like conditions with and 

without the lagoon in place to demonstrate the consequences of 

development 

Paragraph17.1.1.3 (iv)  needs to be read in 

conjunction with the preceding 

paragraphs: 

i. The omnidirectional extreme wave 
height (i.e. regardless of prevailing 
conditions) at Location 8 is 
predicted to be 1.34 m for the 1 in 
20 year return period. 

ii. Existing extreme wave heights (with 
no Lagoon) at Location 8 (foreshore 
adjacent to Mumbles) for South 
West prevailing wind and wave 
conditions are lower than the 
omnidirectional case due to the 
sheltering effects of Mumbles Head. 
Under these conditions, an extreme 
wave height of 0.93m is predicted at 
this location for the 1 in 20 year 
return period. 

iii. With the Project present, wave 
heights at Location 8 are predicted 
to increase slightly under South 
West prevailing wind and wave 
conditions, due to reflection off the 
lagoon wall. As a result, the extreme 
wave height for the 1 in 20 year 
return period at Location 8 is 
predicted to increase by up to 
0.23m (from 0.93m under baseline 
conditions to 1.16m with the lagoon 
in place). 

iv. Comparison with the 

34.  
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omnidirectional extreme wave 
height at Location 8 shows that the 
predicted increase under prevailing 
South West wind and wave 
conditions results in a wave that 
remains lower (by 0.18m) than the 
omnidirectional case at the 1 in 20 
year return period. It is therefore 
considered that the predicted 
increase in wave heights under 
prevailing South West wind and 
wave conditions does not result in 
an increase in flooding consequence 
at Location 8. 

   9. Section 17.1.1.3(v) states that the lagoon will shelter parts of 

Swansea seafront from SE wind and wave conditions resulting in a 

reduction in the height of these waves. Does this predicted decrease 

apply to all parts of the bay affected by the lagoon over the lifetime 

of the development? As SW waves are reflected off the western side 

of the lagoon SE waves will also be reflected off the eastern side of 

the lagoon and consequently what is the effect on flood risk within 

the wider bay area?  

Yes, all parts of the bay affected by the 
lagoon (those in the lee of the structure, 
with regard to SE waves) will be afforded 
shelter. 
The judgement used to underpin this 
assessment is made on the best available 
information. 
 

35.  

   10. If increased flood risk elsewhere is confirmed are any feasible 

mitigation measures being considered? 

The judgement used to underpin this 
assessment, based on available 
information, indicates that it can be 
assumed that flood consequences will not 
be increased to development elsewhere 
within the influence of the project. 

 

36.  

   As a point of information the designation of areas of the coast as being We are constrained to the best available 37.  
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within zone C2 on the development advice map or zone 3 on our flood 
map simply gives an indication of the extent of flood risk based on ground 
levels compared to existing predicted 0.5% and 0.1% still water sea levels. 
One of the primary purposes of a flood consequences assessment is to 
provide a comparison of the effect of a proposed development on flood 
risk elsewhere over its lifetime. In order to provide an appropriate 
assessment the extent of existing flood risk under all relevant conditions 
without the proposed development should be quantified and directly 
compared to the same conditions with the development in place. This 
assessment will then provide a clear comparison with which to identify the 
extent and significance of any effects on flood risk to existing development 
which will in turn serve to fully inform the decision making progress.  

data at the time of writing and are reliant 
on third party data and results. The FCA 
has demonstrated that onshore buildings 
will not increase flood risk to and from 
development and appropriate mitigation 
measures have been put in place. 
The wider Project is believed not to 
increase flood consequences to others 
based on available data and a detailed 
(property level) assessment of every aspect 
of the lagoon is not feasible. 

   In conclusion the current flood consequence assessment and additional 
information provided are not considered to comply with the requirements 
of TAN15. I would also once again reiterate that, as offered previously, 
should URS feel they need any further advice on the requirements of 
TAN15 or the scoping and content of a flood consequences assessment 
then they are more than welcome to contact me.  

It is our belief that the FCA is compliant 
with TAN15 and reasonably demonstrates 
that flood consequences do not increase to 
the proposed development or existing 
development. 
 

38.  
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18. Land Quality and Hydrology (Chapter 18 of the ES) 

 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

LA NPTCBC 20/12/13 It is outlined in the Environmental Statement that a range of potential 
contaminants has been identified for the various historical land uses 
within the onshore development areas.  Detailed site Investigation, risk 
assessment and remediation design will be employed where required.  
Within the NPT boundary, this includes the numerous pipelines beyond 
the university campus site which are connected to the former BP Baglan 
Bay Chemicals Site and the proposed location of grid connection, and 
also the eastern lagoon seawall landfall and visitor facility located 
towards the eastern edge of university campus site.  
I would also note groundwater discharge onto beach has been discussed, 
however, no groundwater discharge sampling and analysis has been 
undertaken in support of this Environmental Statement.  This will need 
further consideration in future ground investigation work to assess the 
potential impact to beach users and recreational users of the 
lagoon/Swansea Bay, which is likely to increase in activity following 
development of the scheme. 

Seepage samples have not been collected 
and analysed due to land ownership / 
access issues, and because voluntary 
remediation is ongoing.   
TLSB are not responsible for the source of 
the observed contamination, which would 
be expected to diminish as a result of the 
voluntary remediation being implemented 
by the responsible party, in agreement 
with NPTCBC and NRW.  Samples collected 
and assessed at the current time would 
therefore not be expected to be 
representative of future conditions during 
the timescale of the TLSB project. 

1.  

   It is unclear how the route for the grid connection has been assessed for 
the potential for contaminated land, or if the existing pipes have been 
assessed for their suitability for use, and if not what alternatives there 
are, particularly through the Crymlyn Burrows area and through to the 
joining substation.  More information should be provided as to the 
suitability of this route and any potential contamination issues, and in 
particular the potential effects on the features of the Crymlyn Burrows 
SSSI. 

As with the other onshore areas, a generic 
approach has been taken with respect to 
the grid connection route.  The potential 
contamination risks and cable routing 
benefits associated with former pipelines is 
recognised within Ch. 18.  Intrusive 
investigation of the route, as well as 
investigation and assessment of any 
pipelines that will be disturbed during 
construction will be undertaken prior to 
the commencement of construction work.   

2.  

SB NRW 24/12/13 General comment  3.  
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We recognise that generally very little is known about the impacts of 
tidal barrages, it is therefore difficult to determine the levels of a range of 
impacts which may result from the proposal with any certainty. We 
would recommend the final ES clearly sets out, for each impact, a 
narrative which outlines the relative proportion of evidence, assumption 
and expert knowledge which has been used to reach the conclusion of 
the assessment. The purpose of this being to ensure uncertainties are 
acknowledged and relevant levels of confidence can be considered by the 
Examining Authority. 

Uncertainties relating to land 
contamination are irrelevant in this context 
– as they are only uncertainties until the 
footprint(s) & construction method have 
been finalised and intrusive investigation / 
risk assessment has been completed. 

NRW Annex 1  This section draws on dependencies with draft Chapter 17 (Hydrology 
and Flood Risk) for ease of consideration of land quality/hydrogeology 
comments in relation to both chapters are provided here. 

 4.  

1. General comments  
We would refer you to our previous comments in Annex I – PEIR- Section 
42 Response, 5 August 2013. Section 18 Land Quality and Hydrogeology.  
We note that the final development boundary and proposed electricity 
cabling route has yet to be finalised.  
The voluntary remediation on part of the Queens Dock site has been 
progressing under the proposal of betterment. Therefore, it is likely that 
further remediation in the area of the Port Sea wall, adjacent to the 
current remedial work, will be needed 

“likely that further remediation…” 
TLSB should look to avoid / minimise taking 
on other parties contaminated land 
liabilities, except where essential for the 
lagoon project   
The standard of voluntary remediation is 
not known to the TLSB team (FoI request 
rejected), but as NRW suggest, would be 
likely to require some further remediation 
before the site(s) involved were deemed 
“suitable for use”.  However,  further 
remediation by TLSB would only be 
required where the project disturbs 
residual contamination sources or 
introduces new receptors or pathways (e.g. 
by removing the wall and allowing greater 
contaminant release, or by introducing 
new receptors, e.g. public).   

5.  

2. Detailed comments Chapter 18  
Section 18.4.1.30 – please see previous comments in our response dated 
5 August 2013.  

Voluntary remediation area, see above 6.  
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Section 18.4.1.35 and section 18.7.3.2 we note the comments that the 
red line boundary includes 520 ha but that only 15ha is to be used. Our 
comments on land contamination are applicable for the whole of the 
terrestrial landfall area, within the proposed red line boundary of Figure 
18.1 of the ES. Any temporary or additional areas will also come under 
scrutiny for land affected by contamination and will be required to meet 
the standard of Planning Policy for Wales Chapter 13 and standard land 
contamination planning conditions.  

TLSB do not intend to assume 
responsibility for the contaminated land 
liabilities for areas outside of the site 
boundary and defined works. TLSB will only 
take on responsibility for those areas 
where construction / development 
activities occur.  Whilst it is considered that 
NRW’s comments correctly apply to the 
whole redline boundary area, TLSB 
consider that only those areas that will be 
physically affected by the development are 
included within the programme of intrusive 
investigation and assessment – i.e., 
permanent construction areas, cable route, 
and construction compounds / lay down 
areas etc. 

7.  

Section18.4.3.8 the observations on groundwater seepages may not be 
accurate as at times as part of the remediation of the Queens Dock, there 
has been active and aggressive groundwater pumping to minimise the 
contaminated discharge onto the beach. The dock wall is not well sealed 
as by observation there can be seen to be holes in the wall structures and 
there are discussions within the voluntary remediation to ascertain the 
integrity of this dock wall. We understand the ownership of this to lie 
with Associated British Ports (ABP) Ltd.  

URS & NRW personnel made a joint visit on 
27/01/2014 
The NRW comment “dock wall is not well 
sealed” is interpreted as meaning the 
external sea defence / port seawall is not 
well sealed.  It is considered that the 
Queens Dock itself must be well sealed as 
it supports a considerable head of 
impounded water, with no / minimal 
shallow groundwater seepages on the 
adjacent intertidal zone. The area where 
no seepages have been observed (adjacent 
to the flooded dock basin & therefore URS’ 
interpretation of the dock being “well 
sealed”) is beyond the voluntary 
remediation area, and has no relation to 
the physical condition of the sea wall 

8.  
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above the elevation of the intertidal zone, 
or to the voluntary remediation activities 
that are located further to the east.    
URS has inspected the foreshore at low 
tide (when seepages would be expected) 
on two occasions.  Seepages were noted 
adjacent to the voluntary remediation area 
during both inspections – suggesting that 
the remedial pumping referred to was 
either not occurring during the inspection 
periods, or was not of sufficient volume to 
prevent groundwater seepage to the 
adjacent foreshore area.  During the joint 
URS/NRW inspection, hydrocarbon 
seepages were noted adjacent to the 
former Queens Dock oil terminal. 

Section18.44 – the receptors as defined by the Contaminated Land 
Regulations are defined on its current use. With the development of the 
tidal lagoon, the receptors may change.  

Agreed.   
Human health receptors will be 
introduced, but any investigation and 
assessment work will identify / remedy any 
risks to these receptors.  GW and surface 
water receptors will remain the same, 
although there may be an argument to 
split out the impounded tidal water from 
the general tidal water (not convinced that 
this is a strong argument as the dilution 
capacity of the receiving water is still huge, 
and the standards to be applied will remain 
the same 

9.  

Section 18.4.10.13 – the term decontamination should not be used as 
this is potentially misleading. Any remediation works as part of voluntary 
remediation on Queens Dock is considered betterment, via a risk 
assessment and the remediation work undertaken on the Swansea 

Agreed, although in this context the term 
has been taken from the quoted Shoreline 
Management Plan.  Remediation is 
preferred. 

10.  



260 
 

University new Campus has been designed to be fit for purpose, again via 
a risk assessment. 

Section18.4.10.14- the assumption that there is no transmission of 
contaminant across Queens Dock will need to be backed up by evidence 
with source pathways and receptors being defined and risk assessed.  

Relevant source – pathway – receptor 
linkages will be developed and tested as 
part of any subsequent intrusive 
investigations.  Current evidence suggests 
that little / no groundwater transmission 
occurs across the Queen’s Dock to 
intertidal zone boundary )i.e. there is no 
viable pathway).. In contrast, URS has 
noted that there are visible contamination 
migration pathways between the onshore 
portion of the Queens Dock oil terminal 
and the foreshore adjacent to the onshore 
oil terminal.  The visibly discoloured 
groundwater seepages are shown in Ch. 
18, and these will be sampled as part of 
future works (i.e. when TLSB development 
plans are finalised and when the outcomes 
of the on-going remediation (by third 
parties) has been concluded.  Further 
assessment at this time is not appropriate 
as the ongoing remediation works would 
be expected to mitigate at least some of 
the observed pathway conditions / impact  

11.  

Section 18.4.10.29. The lagoon wall on the east is at the boundary of the 
development boundary for Swansea Bay campus. If there is to be a 
managed high tide level at this point and a consequent higher 
groundwater head, what impact will this have on the monitored natural 
attenuation scheme that is currently operating on this site for the 
remediation of the spill of benzene from Tank 856? We will require the 
Intertidal Zone Discharge: Conceptual Model report for review and will if 
necessary, review the monitoring requirement of the Swansea Bay 

The managed high tide level has to be 
lower than the natural high tide level in all 
circumstances.  The GW CSM shows that 
GW levels beneath the campus will be 
similar or marginally lower than at present.  
The possibility of a marginal lower GW 
level in this area offers to potential benefit 
of a deeper unsaturated zone.  This is 

12.  
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Campus  potentially beneficial for the MNA process. 
 

When undertaking any groundwater risk assessments, please ensure that 
the correct EQS values, as set out in the Water Framework Directive are 
used  

Standard practice.  TLSB intend to agree 
with NRW in advance, as they sometime 
use “operational” EQS which are additional 
to the statutory ones 

13.  

Table 18.10 refers to piling on land. We would ask that the piling risk 
assessment be undertaken to ensure the safeguard areas affected by 
contamination when piling or any other foundation designs using 
penetrative methods to those parts of the site where it has been 
demonstrated that there is no resultant unacceptable risk to 
groundwater.  

Piling Risk Assessment and EA guidance on 
PRA included in Ch 18 

14.  

Our PEIR queries re Crymlyn Burrows - 18.1 (e) and 18.9 do not appear to 
have been fully addressed regarding groundwater interactions with 
Crymlyn Burrows 

Is within the GW CSM appendix 15.  
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19. Noise and Vibration (Chapter 19 of the ES) 

 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB CEFAS 01/02/14 Monitoring of noise originating from piling operations during the 
construction phase of the development will also be necessary in order to 
ascertain whether modelled predictions of noise emissions are correct 
and to ensure specified noise limits are not exceeded. 

No compliance limits are set. 
However, monitoring during construction is 
proposed in any event. 

1.  

89. Section 19.6.1.2 - Although underwater noise data and 
measurements have been provided, the effects and mitigation measures 
are not sufficiently described/ discussed within this chapter. It is noted 
that standard mitigation for reducing the potential effects of noise will be 
included within the Construction and Environment Management Plan (to 
be provided). The effects and mitigation measured need to be included 
within the noise and vibration chapter of the ES to determine residual 
effects and to allow a full and robust assessment to be made. 

Due to the commonality between noise 
and marine ecology chapters, this is 
included in these areas. Signposts and 
more precise conclusions have been added 
in the draft ES.   

2.  

91. Chapter 19 - Cefas would recommend that for the final ES, the 
assessment for underwater noise is in a separate section to the 
assessment for noise and vibration in air. The report does attempt to 
separate these two assessments with different sub-chapters but this 
makes the layout of the report confusing. 

The chapter has not been restructured but 
clarity has been provided where possible.  

3.  

92. Chapter 19 - Ideally, unit measurements should also be presented for 
sound (decibel) levels, in terms of peak-to-peak, zero-to-peak, for 
example. 

Will add comment if research quoted is 
ambiguous. 

4.  

93. Section 19.4.3 and 19.5.2 - The reference to source level should be 
written as „source level, dB re 1 μPa @ 1m‟ instead of „Source Level @ 
1m, dB ref 1 μPa‟. 

Both ways of referring to the reference 
pressure are correct. However, to avoid 
confusion, the report has been updated. 

5.  

94. Section 19.4.3.2 - With regards to 190 dB mentioned, there is no 
reference to any unit and therefore requires amendment. 

Updated 6.  

95. Section 19.6 - It is appropriate that soft-start procedures are 
proposed, should impact piling be required. It is also appropriate that 
where feasible, low noise piling techniques will be used, which include 

TLSB welcomes the commendation of its 
assessment approach.  

7.  



263 
 

vibro-piling, hydraulic pile insertion or by restricting impact energies used 
to insert piles. Marine Mammal Observers (MMOs) and Passive Acoustic 
Monitoring (PAM) may also be used as a mitigation measure for marine 
mammals and PAMs can provide a useful supplement to visual 
observations undertaken by MMOs. 

96. Section 19.3.3.11 - Underwater noise measurements have been 
undertaken appropriately and follow best practice. It is appropriate that: 
(i) sound levels were recorded at five locations around the proposed 
project area, using calibrated equipment; (ii) measurements were 
undertaken at a range of depths (1 m, 4, and where possible 8 m); (iii) 
underwater noise levels were recorded around high tides as this allows 
the broadest possible range of frequencies to be monitored (as water 
depth influences sound propagation, see Urick 1983) and the measured 
underwater noise data is provided within the ES. 

TLSB welcomes the commendation of its 
assessment approach. 

8.  

97. Section 19.5.2, Table 19.21 - The reference to Miles et al. (1987) is 
missing from the reference list. 

This reference has been updated in 
Chapter 19.  

9.  

98. Section 19.5.2.25 - It would be useful to cross reference chapter 9 
here, where it states ‘for species specific impact assessments refer to the 
relevant assessment chapter’. 

This has cross reference has been included 
in Chapter 19.   

10.  

99. Section 19.5.2.29 - The reference to Nedwell et al. is missing the year. This reference has been updated in 
Chapter 19.  

11.  

100. Section 19.9 - The reference to MALSF (2001) Measurement of 
underwater noise arisings from marine aggregate dredge operations 
needs to be corrected to MALSF (2011) in the reference list. 

This reference has been updated in 
Chapter 19. 

12.  

101. Section 19.9 - References for Southall et al. (2007) and CEDA (2011) 
are included in the reference list but not within chapter 19. 

These references have been updated in 
Chapter 19.  

13.  

Cumulative and In Combination Effects  
102. Previous PEIR comments dated 31st July 2013 stated that it would be 
preferable to have a separate chapter for cumulative and in-combination 
effects in the ES. Also that the developer should consider the effects of 
the project on the nearby LU120 and LU130 disposal sites and aggregate 
area 476. This issue still needs to be addressed. 

 
Cumulative and in-combination effects are 
considered in Chapter 19.  

14.  

Conclusion   15.  
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103. Cefas would expect that the items highlighted in this letter are 
considered in the EIA process, and I would like to see the outcome of my 
suggestions in the subsequent final ES. 
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20. Marine Archaeology (Chapter 20 of the ES) 

 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB CCSC 12/12/13 The model for sea-level change in Swansea Bay given in Appendix 20.2 
confirms with current predictions. It appears that by the Roman period 
the Bay had been flooded to it current shores, it is therefore unlikely that 
any Roman and later settlement sites will be found in the area. However, 
the Bay was heavily used for fishing, not only be boat but particularly 
using traps and nets with associated features. The walkover survey did 
find evidence for fish traps in the intertidal part of the development area, 
but given the variable nature of the sediment cover, the presence of 
further sites inside the development area cannot be discounted. The 
discovery of fishing sites could provide considerable information on the 
development of this important aspect of the historic economy of the Bay. 

Within the Baseline Section 20.4.4.29 
(Intertidal Archaeology) discusses the 
known and potential intertidal 
archaeology, including fish traps. The 
report acknowledges that though the 
known fish traps from within the Site, and 
the Bay as a whole are likely to be 
medieval or later, there is potential for 
further sites dating as far back as the 
Bronze Age (i.e. pre-Roman) period. 
A watching brief has been proposed as the 
best means of identifying buried fish traps 
within the areas subject to development 
impact. Following identification and 
appropriate mitigation response can be 
determined – this will be codified in a WSI. 

1.  

The maritime nature of the Bay in historic periods removes the possibility 
of settlement sites being found but makes it likely that evidence of 
shipping could be located in the development area. The historic record 
identify a number of vessels that are known to have been wrecked in, or 
close to the development area; however, it is often difficult to precisely 
identify the location of even well documented wrecks, and in many cases 
there are no documentary references to wrecks. The use of geophysics 
has been able of identify a number of potential sites inside the 
development area but analysis of the data suggest that they are unlikely 
to be wrecks and therefore have been discounted. However, given that 
the majority of historic boats and ships were constructed in wood with, 
in some case, no metalwork it is unlikely that geophysical survey at the 

It is accepted that there is the potential for 
the presence of currently undiscovered 
wooden shipwrecks. The marine 
geophysical survey would have identified 
any such wreck, even if they contained no 
iron, if they projected above the seabed. 
However, the assessment concluded that 
recent sediment movement is likely to 
have buried any wrecks.  
In a situation where there is the potential 
for buried wrecks the only practicable way 
of identifying then is by means of a 

2.  
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resolution used for most of the existing surveys would have located 
them. As such there must remain a possibility that the wrecks of historic 
vessels could be located in the development area and be revealed by the 
proposed development 

watching brief during construction – which 
has been proposed in this case.  

As noted above, the marine sediments of Swansea Bay and the nature of 
the site, part intertidal and partly sea, restricts archaeological 
investigation of the development area prior to construction commencing. 
The assessments so far have been carried out to the appropriate levels 
but cannot discount that important archaeological sites, both terrestrial 
and marine, may be located in the development area. However, so far, 
apart from the presence of some features associated with fishing no 
archaeological sites have been located in the development area. Section 
20.9.1.12 provides suggested mitigation of the marine sites, including the 
continuing analysis by archaeologists of new information produced to 
assist in the construction process and the need for a watching brief to be 
maintained during the dredging operations. We would suggest that there 
is also a need for the identified fish traps to be fully investigated and 
recorded and that contingency arrangements are in place, including the 
provision of appropriate time and finance, to ensure that that any 
archaeological features that are revealed during the construction 
programme are fully investigated and recorded. The developer will also 
need to ensure that any significant archaeological artefacts that are 
recovered are appropriately recorded and conserved.  

These comments are accepted. The 
required activities – i.e. the investigation 
and recording of features discovered by 
the watching brief  – will be set out in the 
WSI. 

3.  

SB NRW 24/12/13 General comment 
We recognise that generally very little is known about the impacts of 
tidal barrages, it is therefore difficult to determine the levels of a range of 
impacts which may result from the proposal with any certainty. We 
would recommend the final ES clearly sets out, for each impact, a 
narrative which outlines the relative proportion of evidence, assumption 
and expert knowledge which has been used to reach the conclusion of 
the assessment. The purpose of this being to ensure uncertainties are 
acknowledged and relevant levels of confidence can be considered by the 
Examining Authority. 

The assessor is confident that, in the case 
of marine archaeology and cultural 
heritage, there is sufficient information 
about the process of development, and the 
subsequent changes effected by the lagoon 
as built (principally changes to 
sedimentation) to be able to understand 
the impact upon archaeology and to 
propose a mitigation strategy to address 
the impacts. 

4.  
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21. Terrestrial Archaeology and Historic Landscape  (Chapter 21 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

SB 
 
 
 

CCSC 12/12/13 The assessment has shown that a number of features relating to the 
WWII defences of Swansea will be affected by the proposed 
development and some of these may be destroyed. Currently the 
significance of WWII defences is being considered by Cadw and before 
any of these features are damaged an opportunity for a Inspector from 
Cadw to inspect them ascertain their importance should be allowed. 

Please refer to the PIER table for TLSB’s 
comment on these matters.   

 

Chapter 21 of the environmental statement provides little information on 
appropriate mitigation measures to protect the terrestrial archaeological 
resource. It is noted that it is proposed to ensure the preservation of at 
least one of the pillboxes that constitute part of the WWII defences of 
Swansea and to ensure that any other associated features are fully 
recorded. Whilst the authors of the assessment suggest that there are 
only a few possible areas where archaeological sites may be encountered 
during the construction of the connection to the National Grid there 
remains a possibility that evidence for human activity could be found. 
Therefore we would expect an appropriate watching brief to be 
maintained during these construction works and that contingency 
arrangements are in place, including the provision of appropriate time 
and finance, to ensure that that any archaeological features that are 
revealed during the construction programme are fully investigated and 
recorded. 

  

In order to ensure that the measures outlined above are implemented 
we suggest that the City and County of Swansea should request the 
Planning Inspectorate to attach appropriate conditions to any consent for 
this development that is granted. This condition could be worded in 
accord with the model given in section 54 of Circular 11/95:- 
 
“No development shall take place until the applicant, or their agents or 
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successors in title, has secured the implementation of a programme of 
archaeological work in accordance with a written scheme of investigation 
which has been submitted by the applicant and approved in writing by 
the local planning authority.” 
 
Reason: To identify and record any features of archaeological interest 
discovered during the works, in order to mitigate the impact of the works 
on the archaeological resource. 
 
However, given the complexity of the proposed scheme you may wish to 
consider the following condition which would provide the developer with 
a clearer route for meeting their responsibilities. 
 

A) No development shall take place/commence until a programme 
of archaeological work including a Written Scheme of 
Investigation has been submitted to and approved by the local 
planning authority in writing. The scheme shall include an 
assessment of significance and research questions; and: 

1. The programme and methodology of site investigation and 
recording 

2. The programme for post investigation assessment 
3. Provision to be made for analysis of the site investigation and 

recording 
4. Provision to be made for publication and dissemination of the 

analysis and records of the site investigation 
5. Provision to be made for archive deposition of the analysis and 

records of the site investigation 
6. Nomination of a competent person or persons/organisation to 

undertake the works set out within the Written Scheme of 
Investigation. 

B) No development shall take place other than in accordance with the 
Written Scheme of Investigation approved under condition (A). 
C) The development shall not be operational until the site investigation 
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and post investigation assessment has been completed in accordance 
with the programme set out in the Written Scheme of Investigation 
approved under condition (A) and the provision made for analysis, 
publication and dissemination of results and archive deposition has been 
secured. 
 

In conclusion, the assessment of the impact of the development on the 
archaeological and historical resource, both marine and terrestrial, have 
been carried out in accordance with the agreed standards. The work as 
identified few sites that will be directly affected by the development but 
has emphasised that due to the location of the main part of the 
development in Swansea Bay that there is a possibility that 
archaeological sites, currently covered by sediment, may be located 
during the construction programme; Therefore we will not request that 
your Members object to the granting of planning consent to this 
development on its impact on the archaeological resource but strongly 
recommend that they should a propose a condition in their response to 
the Planning Inspectorate requiring the developer to submit and 
implement a written scheme of archaeological investigation for the 
development prior to construction work commencing. 
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22. Economy, Tourism and Recreation (Chapter 22 of the ES) 

 Consultee Date Consultee response Regard to S49: TLSB actions 
undertaken/ongoing/future actions 

 

LA CCSC 11/12/13 1. The Statement assesses the project will be beneficial to employment 
(construction “major, short term”; operation “low), mariculture 
(“moderate, long term”), tourism (“minor long term”), recreation 
(“moderate, long term”) and education/arts (“minor, long term”). 

 
The Draft Environmental Statement’s analysis of the Policy Context and 
its methodology for assessing impacts are relevant and appropriate. It 
identifies the key socio-economic impacts and its evaluation is 
reasonable, although some of the estimated economic impacts are for 
Wales and not specifically Swansea Bay.  It is evident that the project will 
have a significant socio-economic impact during the construction phase 
with wider, more modest impacts secured for the long term. 

TLSB welcomes the agreement of the 
assessment approach.  

1.  

Some further information on: - 

 The estimated employment impact in Swansea Bay (the 
geographical assessment area), and what the occupational/ 
professional employment profile is likely to be; and 

 The share offer and any other economic (e.g. a Community Fund, 
cheaper electricity tariffs) and community benefits TLSB plc and 
its on-going art and science inquiry are examining 

               would be welcome. 

 

 The estimated employment impact in 
Swansea (not Swansea Bay) is estimated 
at Table 22.11 based on studies from 
Cardiff Business School.  

 The occupational/ professional 
employment profile is included in Table 
22.11 (source: CBS). If they want this for 
Swansea Bay then CBS should complete 
this task. 

 Community benefits info requested should 
be provided by TLSB and you should 
advise whether appropriate to include in 
this socio-ec chapter. 

2.  

LA NPTCBC 20/12/13 Tourism – They would request that there should be more analysis of the 
impacts on Neath Port Talbot’s tourism market and that statistics analysis 
should be included as part of this.  

TLSB has added more specific reference to 
impact on NPT tourism in the baseline and 
assessment sections.  

3.  

 


