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FISH LEGAL

WRITTEN REPRESENTATION

TIDAL LAGOON SWANSEA BAY'S COMMENTS

1. Fish Legal represents angling clubs and riparian owners in the Swansea Bay area, who have 
significant concerns about the impacts of this proposal on recreational fisheries for salmon 
and sea trout in particular. The submission below is a relatively brief one, on the basis that:

1) Many of the points that we wish to bring to the attention of the Examination have 
already been made in three lengthy letters (to the applicant, TLSB, and to PINS), and 
in a report we and our members commissioned by fisheries consultants APEM Ltd. 
We would like to ‘incorporate by reference’ all four of these documents as part of the 
present submission;

2) Most of the points which the recreational fisheries interests we represent presently 
wish to make have now been provided in detail in the representation submitted to 
PINS by our member club Pontardawe & Swansea Angling Society (PASAS), and we 
do not want to duplicate any of that detail.

TLSB's Comment(s)

1. Regarding the three letters mentioned above, TLSB assumes Fish Legal is referring to letters 
as follows:

a. Letter to TLSB dated 5 August 2013, response to consultation on the PEIR – to which 
TLSB had regard as reported in the Application documents (Consultation Report, doc
ref 5.1, Chapter 8, plus: Appendix 7.9 pages 82-83, 117-126, 258, and Appendix 
10.7);

b. Letter to DLA Piper dated 17 December 2013, response to consultation on the draft 
ES – to which TLSB had regard as reported in the Application documents 
(Consultation Report, doc ref 5.1, Chapter 11, section 11.3 and associated Appendix 
11.3, pages 151-164); and

c. Letter to the Planning Inspectorate dated 3 March 2014, regarding the Application 
documents – which primarily concerns the APEM report which was provided to 
TLSB after submission and which has been addressed in documents submitted to the 
ExA on 9 July 2014, specifically Appendix 7.2.2.

2. TLSB has responded in detail to the Written Representation submitted by PASAS.

Consultation on salmonid fisheries impacts

2. Fish Legal and our members were provided with the draft Environmental Statement in mid-
November 2013. Only then were we in a position to respond in detail to the applicant, TLSB’s 
assessment of impacts on migratory salmonids (salmon and sea trout). We sent them a
detailed letter in mid-December 2013 identifying what we believed were significant gaps in 
the data, uncertainties in the analysis, and flaws in the conclusions reached. We referred 
TLSB to scientific literature they had omitted and informed them we would be commissioning 
an independent fisheries expert to ‘critique’ their assessment.

TLSB's Comment(s)
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1. TLSB assumes Fish Legal is referring to the letter to DLA Piper dated 17 December 2013, 
response to consultation on the draft ES – to which TLSB had regard as reported in the 
Application documents (Consultation Report, doc ref 5.1, Chapter 11, section 11.3 and 
associated Appendix 11.3, pages 151-164).  TLSB has continued to engage with Fish Legal 
and its member clubs.

2. Further, TLSB has met APEM to review the content of the APEM report and continues to 
discuss the Project with APEM.  TLSB provided comments on the APEM report at appendix 
7.2.2 to its response to written questions dated and submitted 9 July 2014.

3. We had received no response to our December 2013 letter by the date of submission on 7 
February 2014, and we ourselves received the report from fisheries experts APEM Ltd on 10 
February. We were then able to obtain the finalised Environmental Statement (submitted with 
the application), as well as TLSB's Comment(s) to the submissions on the draft ES (Appendix 
11.3), via a Freedom of Information request. We wrote a further detailed letter, this time to 
PINS, on 3 March 2014, itemising how the final ES and Appendix 11.3 – although containing 
some improvements over the draft ES – still did not address or resolve many of the concerns 
in the APEM report and our Dec. 2013 letter.

TLSB's Comment(s)

1. As noted above, TLSB had regard to the letter of 17 December 2013, as reported in the 
Application documents (Consultation Report, doc ref 5.1, chapter 11, section 11.3 and 
associated Appendix 11.3, pages 151-164).

2. Fish Legal’s letter to the Planning Inspectorate dated 3 March 2014, regarding the 
Application documents primarily concerns the APEM report which was provided to TLSB 
after submission and which has been addressed in documents submitted to the ExA on 9 July 
2014, specifically Appendix 7.2.2.  Fish Legal and its member clubs had been in possession 
of the draft ES for approximately two-and-a-half months by the date of submission of the 
Application.

4. We have not yet had a response from TLSB to our March 2014 letter (or to the APEM report 
points), although a meeting has now been arranged with TLSB which should address, if not 
resolve, some or all of the issues.

TLSB's Comment(s)

1. TLSB has addressed issues raised in the APEM report in documents submitted to the ExA on 
9 July 2014, specifically Appendix 7.2.2.

2. TLSB met Fish Legal and PASAS on 16 July 2014 to discuss matters arising from 
correspondence with PASAS.  The meeting was held on a "without prejudice" basis with the 
agreement of all parties, and as a result of the meeting, TLSB provided a draft statement of 
common ground to Fish Legal and PASAS. 

3. The draft statement of common ground is under consideration by Fish Legal and PASAS. also 
on a without prejudice basis.  TLSB is grateful to Fish Legal for its participation in these 
discussions. 

Information and assessments still required

5. An analysis of Appendix 11.3 reveals that there remain substantial gaps in the required 
‘environmental information’ in terms of important evidence not yet gathered and/or assessed, 
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substantial areas of uncertainty and/or risk, and lack of adequate monitoring and offsetting 
plans (the references are to paragraph numbers in Appendix 11.3 unless otherwise stated):

(i) Late assessments (not yet completed and/or reported):

(a) The existing Swansea Bay fisheries baseline evidence (one year only, with nothing at 
all on salmon and sea trout behaviour) is accepted as being inadequate. TLSB says 
“a second year of surveys is currently being designed” (Appx 11.3, paras 185, 195, 
212). This evidence is now needed in order to attempt to fill this data gap.

TLSB's Comment(s)

1. TLSB does not agree that the baseline evidence is inadequate.  In addition to the information 
gathered by survey, TLSB has also been able to draw upon data from NRW, which relate to 
the Afan, Neath and Tawe and extend back to 2001.  See further below.

2. The Baseline fish surveys carried out within Swansea Bay and environs were targeted 
primarily at marine fish populations and followed methodologies previously agreed with 
NRW for this purpose. The survey methods used were based on WFD transitional water 
survey methods and CEFAS inshore fish survey methods.  As such, the methodologies are in 
line with nationally approved techniques. 

3. The WFD/ CEFAS surveys have normally been carried out only once or twice per year to 
establish fishery status but for TLSB they were carried out more frequently, at quarterly 
intervals, to capture information on how fish use the Bay seasonally.  As such, the survey 
effort for the year which has been studied has produced richer data for that year than a survey 
in line with the standard. The survey campaign was recommenced in Q1 (spring) 2014, and is 
proposed to continue throughout construction and following the completion of the Project the 
surveys will be repeated in 2017, 2020, 2024 and 2028 (and thereafter if required). 

4. These surveys were not designed to track migratory movements of salmon and sea trout 
through the Bay.  These are better followed as fish enter or leave the rivers, through rod catch 
or fish trap or counter records. 

5. Rod catch data for rivers within the bounds of the far-field zone was provided by NRW, 
comprising figures extending back to 2001 for the Rivers Afan, Neath and Tawe. The 
Baseline study uses the National Fisheries Classification (NFC) scheme to outline the 
migratory fish population and river quality status of the main catchment areas that flow into 
Swansea Bay. These data are being updated as new data becomes available from NRW. The 
NFC scheme has been used as it allowed comparison of grades across these sites compared 
with the national dataset. NRW provided fish catch records for the Panteg fish trap on the R. 
Tawe, which were used to provide representative salmon and sea trout size data for the 
STRIKERTM modelling. 

6. It is common ground that fish recruitment numbers to rivers show considerable variation 
between years.  The degree of change will be influenced by natural environmental and
ecological factors both within the natal rivers and in the marine stages of their life cycle, as 
well as anthropogenic factors.  As such, if any mitigation or actions are to be triggered by 
these monitoring programmes, the programmes need to be tied back into longer term data set, 
such that natural trends are not attributed to project effects.  

7. With respect to salmon and sea trout as reported in Wales on-line the numbers in Welsh rivers 
declined last year (http://www.walesonline.co.uk/news/wales-news/natural-resources-wales-
urges-anglers-7280210) and any monitoring has to take this into account. As such with 

http://www.walesonline.co.uk/news/wales-news/natural-resources-wales-urges-anglers-7280210
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respect to the characterisation surveys, as per the agreed methodology with NRW, no 
dedicated salmon and sea trout surveys were undertaken. 

8. TLSB proposes to share the results of this monitoring data with the angling interests. 

(b) NRW required “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” (para 185). TLSB responded that “a post-
construction suite of surveys is currently being designed. Details of the work will be 
released as soon as possible” (ibid.). The designs for these surveys should now be 
provided.

TLSB's Comment(s)

1. An updated AEMP has been developed, in consideration of responses from interested parties.  
The updated AEMP has been submitted to the ExA with these written representations (5
August 2014).  With respect to salmon and sea trout, to minimise impacts on fish, the 
monitoring for the AEMP would included the utilisation of existing monitoring sources and 
this will be supplemented where necessary, and commitments to do so will be required in the 
AEMP. 

2. With respect to trigger values, these would be discussed and agreed with NRW, but they 
would need to take into consideration the natural changes such that natural or Project related 
effects can be discerned.

(c) TLSB responded to Fish Legal (Appx. 11.3, p.158, Point 9) that “we have now drawn 
up outline monitoring proposals. We will review the Cardiff Bay Barrage material 
[as to salmon & sea trout impacts monitoring and compensation] as suggested”. 
TLSB’s assessment of the Cardiff Bay Barrage material should now be provided.

TLSB's Comment(s)

1. It is understood to be common ground that the Cardiff Bay Barrage is a barrage blocking the 
rivers Taff and Ely, whereas the Project is a separate impounding structure and does not block 
any rivers in the same way that a barrage does.  Whilst the degree of obstruction likely to be 
caused by the Project is not agreed, it is agreed that the Cardiff scheme and the Project are 
different in nature. 

2. The Cardiff Bay Barrage material has been reviewed in order to inform understanding of fish 
pass functioning, and PASAS has received and commented on the respective paper produced 
as a result.

3. It is understood that Fish Legal also intended the Cardiff Bay Barrage material to be 
indicative of an approach to ecological mitigation and financial mitigation that could be 
replicated for the Project.  TLSB does not consider that compensation is analogously 
calculable in either sense, given the very great difference in nature between the Project and 
Cardiff Bay Barrage, and also given the relatively benign predicted impacts of the Project 
(which it is acknowledged Fish Legal and its members do not accept).  
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(d) TLSB may have ‘re-run’ the IBM to incorporate evidence brought to their attention 
by NRW and ourselves (para 362). They now need to confirm whether these ‘re-runs’ 
have been performed and if so provide the results particularly in relation to:

o salmon & sea trout approaching from the east;

o substantial additional interaction with the proposed turbines from adult fish 
approaching and then permanently leaving the mouth of the R. Tawe, as observed in 
tracking studies in the 1990s.

TLSB's Comment(s)

1. The modelling to support the ES was undertaken with approaches from a number of 
directions, not just east and west. 

2. However, the hydrodynamics in the Bay result in fish only being able to approach from the 
West or East, even for those species that are known to be stronger swimmers such as salmon. 
The sensitivity of the approaches from both directions for all appropriate species is indicated 
in the ES at Appendix 9.3 and 9.5. 

3. This was provided along with an updated Appendix 9.5 on calibration by way of further 
explanation.

4. The new model runs made with respect to new information brought to TLSB's attention by 
APEM were in relation to swimming speed of salmon smolt.  The new, additional model runs 
gave confidence that earlier choices of calibration were conservative.  This is because the 
impact with the new calibration (from the new information) was roughly 20% of the impact 
(ie an 80% reduction in the impact) that had first been calculated.

5. The IBM models test whether fish which are in-bound into their natal rivers are likely to be 
affected by the Project on their approaches and while they are highly motivated to reach their 
river. The assumption is that they will be incautiously motivated to reach the river. If fish 
subsequently decide to leave the natal river entrance and return to sea the IBM for leaving 
adults of other similar species is to be assumed (and shows very little impact). 

6. If the fish are assumed to have no strong navigational motivation then it is agreed that the 
IBM is not an appropriate modelling tool. In such a case it is assumed that fish can detect and 
avoid potentially dangerous situations as presented by the turbines. For instance Mee et al. 
1996 explained how salmon clearly sensed the flow from the Tawe Barrage fish pass but none 
attempted passage – presumably because the flow suggested a danger. 

(e) Evidence of the existence of mixed river stocks of adult salmonids in the mouth of the 
Tawe was also found in the 1990s tracking studies (which TLSB now reference). 
TLSB should provide the results of re-examining this issue.

TLSB's Comment(s)

1. This is addressed in paragraph 6 in response to Fish Legal item 5(i)(d) above. This is an 
inappropriate use for the IBM which was focused on the encounter modelling of fish that 
were navigating toward their natal rivers. This has been assessed by use of expert judgement.

(ii) Agreed major areas of remaining uncertainty:
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(a) The existing baseline evidence as to salmon and sea trout movements in Swansea Bay 
is inadequate (see above), which is a problem that needs to be addressed somehow 
(eg.  in relation to monitoring potential displacements and delays (see below)).

TLSB's Comment(s)

1. It is not agreed that the existing baseline evidence is inadequate for the purposes of EIA.   It is 
inappropriate to characterise this as such.  However, to the extent that any further information 
can be obtained on the specific aspects of salmon and sea trout behaviour in the vicinity of 
Swansea Bay, this would reduce the confidence intervals (i.e. would reduce the over-
conservative nature of the results) on the model predictions, as figures presented for actively 
migrating fish assume worst-case. Any information on behaviour of e.g. sea trout present in 
the area but not actively migrating, would reduce uncertainty around this issue.

2. Nevertheless, for the purposes of EIA of the Project, it is considered that there are sufficient 
baseline data.  That evidence is being supplemented by the ongoing pre-construction surveys 
described above.

(b) There is a high level of uncertainty about salmonid estuarine migratory behaviour in 
general, especially what cues trigger in-migration to river mouths (paras 202,206, 
264) and why out-migration of adults occurs.

TLSB's Comment(s)

1. In the case of salmonids, the IBM model deals only with actively migrating fish. In terms of 
the IBM model, whilst the nature of cues triggering in-migration are not known, enough is 
understood to identify that fish do respond to olfactory cues and do in-migrate on that basis. 

2. Those fish which ‘out-migrate’ cease to be part of the population of the Tawe and as such are 
not part of the assessment of the Tawe population. There is evidence regarding ‘straying’ 
between rivers, indicating that some fish dropping out then make their way to other rivers1 but 
detailed behaviours are not well known.  

3. However, TLSB does not consider that this uncertainty affects the suitability of its approach 
to assessment of impacts of the Project.

(c) The IBM modelling is highly theoretical, so that its predictions are subject to 
significant levels of uncertainty, both for methodological reasons and because of the 
paucity of baseline evidence (especially in relation to salmonid movements in the 
bay), so that ‘verification’ with real-life data, including via monitoring, is essential 
(paras 212,261). TLSB accepts that “the aim must be to ensure that our predictions 
are not disproven by subsequent monitoring, and if they are, to provide remedy” 
(para 212).

TLSB's Comment(s)

1. TLSB has adopted a 'worst-case' approach throughout, based upon known data and the final 
models used represent the worst of a large number of model runs. This aspect has been 
highlighted in  terms of relative certainty in Appendix 9.5 of the ES (an updated version of 
which was submitted to the ExA on 9 July 2014 as Appendix 7.6.1 to TLSB's Response to 
Written Questions).   As such, the model runs are not highly theoretical.  In particular: 

                                                     
1

E.g. Solomon, Potter & Buckley “Estuarine movements of adult salmon (Salmo salar L.) in Christchurch Harbour, Southern England. 
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a. The input data is extremely well established, especially such parameters as swimming 
speed, and navigational cue.

b. Where data is unknown, a wide range across all plausible values has been tested and 
worst case used.

c. The models are intrinsically very simple - in the models fish only swim (and avoid 
beaching). This has the advantage of reducing the input data to a minimum of well known 
values.

d. The model represents the instantiation of a scientific statement. A scientific statement 
cannot be verified it can only be falsified (Karl Popper - The logic of Scientific Discovery 
1959). The model is not falsified by any known data, even data that has been introduced 
after the modelling has been completed.

e. The level of certainty is measured and estimated. 

d) The fact that this type of project is unprecedented (particularly in relation to 
salmonid interactions) adds further uncertainty and risk (paras 210-11).

TLSB's Comment(s)

1. Whilst the Project is comprised of a number of elements not previously deployed in 
combination in Swansea Bay, each element is very well known and understood for these 
purposes.  The seawalls will perform like other solid marine structures, and the effect of 
hydro turbines on fish is well understood, being modelled by the STRIKERTM methodology. 

2. Furthermore, the scheme at La Rance gives confidence that good fisheries can coexist with a 
tidal power scheme, although it is accepted that no migratory salmonids are involved at that 
location. 

(iii) Areas of greatest risk (in terms of the magnitude of possible impacts and / or of 
uncertainty) in relation to salmon & sea trout, as identified in Appx 11.3, ES Tables 
9.32 and 9.34, and the APEM report:

TLSB comment(s)

1. TLSB responses to the points raised by the APEM report are provided in Appendix 7.2.2 in 
response to ExA written questions. TLSB has met APEM and discussed the report.

2. TLSB responses to the points raised by the APEM report are provided herewith as a separate 
table.  TLSB has met APEM and discussed the report.

(a) Encounters with the turbines, which may be significantly greater than presently 
modelled in light of substantial uncertainty about salmonid migratory routes, 
behaviour, etc (see above), the role of physical (not chemical) attraction flow, etc

TLSB's Comment(s)

1. Attraction flow is not considered to be an issue: flow exiting from the turbines will have a 
velocity >10 m/s and no fish will be able to ascend these high velocities. This means that
whilst turbines are emitting water seawards, fish will not be able to enter the turbines.
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2. Even minimum jetting flows will remain faster than the swimming speed of fish, meaning that 
at no point during operation would fish be able to swim through turbines against an 
outflowing current.

(b) (Energetics, etc issues related to salmonid migratory displacement (including 
juveniles), delay (primarily adults), etc., even though TLSB appears to dismiss these 
uncertainties in Appx. 11.3, paras 192, 203, 243, 245-46, and 269 on the basis of 
complete confidence in the IBM, which we consider inappropriate (see above)

TLSB's Comment(s)

1. Please see previous responses and responses to the APEM report (appendix 7.2.2 in response 
to ExA written questions).

(c) Salmon approach directions (which will affect turbine encounter rates)

TLSB's Comment(s)

1. The IBM demonstrates that this is not important, and it will have little impact on encounter 
rates.

(d) The variety of potential impacts on (probably mixed stock) sea trout stocks, including 
feeding / foraging, energetics, and turbine encounter / entrainment, resulting from 
their extended periods of residence within the bay (see paras 312, 348, 422, 425)

TLSB's Comment(s)

1. Multiple impacts are now considered in the VER assessment to provide further clarification of 
the summaries of effects on VER’s, which was submitted with TLSB's response to written 
questions. Please see appendix 7.7.1 to TLSB's Response to Written Questions (9 July 2014).

(e) Possible ineffectiveness of AFD as the (only type of) mitigation proposed (para 297)

TLSB's Comment(s)

1. This is addressed in TLSB's expert technical advisers' response to APEM table item 7 
(appendix 7.2.2 in response to ExA written questions), which discusses the effectiveness of 
AFD. Although AFDs have not been used in the specific context of tidal power, there is 
nothing new in terms of target species and application in the marine environment (they are 
used at several UK coastal power stations for similar range of fish types).

2. It is accepted that the AEMP will need to deal with the regime for applying the deterrent in 
order to maximise its effectiveness.

(f) Impacts on mixed stocks of salmon and sea trout (see paras 206, 342)

TLSB's Comment(s)

1. As identified in the updated AEMP, submitted at Deadline III, a detailed monitoring and 
assessment programme is proposed linked to specific objectives (Section 8.3).  Within this 
section of the AEMP additional modelling and monitoring is identified such that an 
appropriate deterrent system can be developed taking into consideration the target species 
(including key fish and marine mammal) without resulting in undue noise which could 
“sterilise” an unnecessarily large area. 
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(iv) Necessary areas of monitoring, to address the above uncertainties and risks, include:

(a) Smolt / kelt, and adult tagging surveys (as in the Mee and Moore studies carried out 
in the 1990s), to try to establish migratory routes (including post-implementation 
displacement), in-migration and out-migration behaviour, etc., both before and after 
project implementation (see Appx. 11.3, para 187…)

(b) Permanent fish counter arrangements particularly for the R. Tawe (for upstream and 
downstream salmonid passage), to get the best possible (though indirect) measure of 
the impacts of the project and of any compensation arrangements, such as fish 
passage barrier easing (see below)

(c) As per APEM recommendations (see pp. 37-41 of report), including netting surveys of 
salmonid smolts and adults, video of turbines and sensor fish monitoring re turbine 
mortality

(d) Utilising (eg. to identify salmon and sea trout from the Tawe mouth which ultimately  
run the River Afan) the existing fish pass camera system on the new Mansel Weir on 
the Afan (already part of a project involving Dr Carlos Garcia de Leniz of Swansea 
University)

TLSB's Comment(s)

1. Outline proposals have been presented in TLSB’s revised Adaptive Environmental 
Management Plan were presented in the ES as Appendix 23.1. An updated AEMP has been 
provided to ExA with these written representations. 

(v) Possible offset / compensation projects:

(a) Tawe Barrage improvements for improved fish passage / reduced delay, etc.

(b) River Twrch (R. Tawe tributary) barriers easing – feasibility, and benefits, need to be 
assessed, both before project implementation and via monitoring when operational.

(c) Other river (esp. Tawe, Neath and Afan) barrier easing (NRW has a ‘barrier 
database’, including both flow, water quality and physical barriers). Eg, Newbridge 
Rd weir on the Afan.

(d) See APEM report at pp. 35-36

TLSB's Comment(s)

1. TLSB continues to discuss other measures which may assist in this respect and has asked Fish 
Legal and its members to consider where they consider measures might most appropriately be 
taken.

6. The actual quantity of offsetting / compensation required should be calculated as for the 
Cardiff Bay Barrage. Given that, as in that case, existing year-to-year natural variability of 
salmon & sea trout stocks is likely to be in the region of 30%, so that impacts from the lagoon 
up to this level would not be detectable (except perhaps as a long-term trend or via direct 
observation of mortalities), offset compensation should be set at this 30% level on a default 
basis – ie. unless and until reductions greater than 30% are recorded, in which case further 
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compensation would be needed. An assessment of what compensation is needed to accomplish 
the 30% figure needs to be carefully and realistically carried out, and also take into account 
what salmonid stock improvements are already required by existing legislation, etc. 
(‘additionality’).

TLSB's Comment(s)

1. It is not considered that a comparison with the Cardiff Bay Barrage is directly applicable 
since the projects are fundamentally different in nature and actual/predicted consequence.  
Further, TLSB considers that the approach set out above does not properly take account of 
natural or anthropogenic effects other than the project it seeks to address.  As such, it is not 
appropriate. 

2. Nevertheless, as a generality (and without prejudice to the above principle) it can be observed 
that it is important to ensure that any trigger values can be justified by robust statistical 
analysis if they are to be adopted. Also, extreme events such as flood or drought can cause 
outliers, and triggering mitigation or other measures should require demonstration of a 
sustained reduction below the agreed trigger level for e.g. 3 or more years. 

3. In this regard, the outputs of the AEMP will be important.  For example, proposals to include 
cameras to detect fish within the turbine entrances will provide an indication of the numbers 
of individuals actually entrained. This data will help to validate the findings of the ES.

Legal Implications

7. The above remaining issues all need to be fully addressed before this application can be 
decided.

TLSB's Comment(s)

1. TLSB considers that the above matters have been addressed in the Application documents or 
other submissions made by TLSB thereafter.  In many (if not all) cases, the matters between 
the parties are a matter of professional disagreement.  As such, the ExA has sufficient 
information, in TLSB's view, to determine the application.

8. For the “late assessments”, these need to have been completed as soon as possible in order to 
reassess the risks to salmonids and to ensure that the project design is complete (on an 
‘adaptive environmental assessment and management’ (AEAM) or ‘compensation, mitigation 
and monitoring agreement’ (CMMA) basis).

TLSB's Comment(s)

1. Please see TLSB 's response to paragraph 5(i)(a) above in relation to “late assessments”.

9. For the “agreed major areas of remaining uncertainty”, these need to be acknowledged and 
their implications assessed. For example, given that there is extensive uncertainty about 
salmonid inshore migratory behaviour in general, it might be assessed that this is best 
addressed by appropriate monitoring, compensatory arrangements, or a judgment that the 
resulting risks are unacceptable.

TLSB's Comment(s)
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1. It is incorrect and inappropriate to characterise any position as agreed between the parties.  
Please see Appendix 9.5 of the ES, as revised and submitted to the ExA on 9 July 2014, 
which discussed uncertainties and limitations in the assessment. 

2. The conservative nature of the assessment (primarily achieved through the use of the realistic
worst case scenario approach) acts to manage, wherever possible, the uncertainties that exist 
within the approach to assessment. This includes the assessment of fixed speed turbines 
within the ES, operating at a higher rpm than would do so in reality. As it is now proposed to 
use variable speed turbine (See ExA Q3.1, and supporting Appendix 3.1.1) the predicted 
impacts by the turbine reported within the ES will be significantly reduced. Further 
assessment has also been provide within this appendix to include pumping at the end of the 
tidal cycle. In this instance, for a conservative approach worst case rotation of 90 rpm has 
been used.

3. Table 1. Predicted Injury Rates during Turbine Passage for ‘worst case’ of 67 rpm Fixed Speed 

Turbines versus 90 rpm Variable Speed Turbine Option.

Species /Lifestage Predicted Mortality Rate

Variable Speed 

90rpm

Fixed Speed 

67rpm

Change with 

Variable Speed

Atlantic salmon & sea 

trout smolt

2.62% 2.83% -7.2%

Atlantic salmon  adult 8.16% 9.23% -11.3%

Sea trout  adult 5.68% 6.43% -11.4%

Shad adult 50.08% 50.45% -0.5%

Herring 49.22% 49.44% -0.4%

Glass eel/elver 0.55% 0.60% -7.6%

Silver eel 4.71% 5.50% -14.0%

Gadoids 8.37% 8.94% -6.1%

Bass 4.41% 4.74% -6.9%

Flatfish 1.60% 1.82% -11.8%

Lamprey 4.88% 5.70% -14.0%

4. As can be seen from Table 1 above the predicted fish injury rates during pumping (at 90rpm) 
would be less than those modelled for the ES, namely fixed speed turbines in generation mode 
at 67rpm.  Overall the assessment within the ES is precautionary as are the findings for 
variable speed turbines for the following reasons:

5. Fixed speed modelled with in the ES was 67rpm, but maximum rpm would have been 
62.5rpm

6. Variable speed turbines modelled 67 rpm, but no Computational Fluid Dynamics (CFD) 
modelling data are as yet available from which to assess the effects of improved internal 
hydrodynamics.
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7. Variable speed turbines pumping mode modelled 90 rpm, but maximum rpm would be 
73rpm. In addition, no Computational Fluid Dynamics (CFD) modelling data are as yet 
available from which to assess the effects of improved internal hydrodynamics.

8. Finally as mentioned previously, with regard to salmonid inshore migratory behaviour, whilst 
the nature of cues triggering in-migration are not known, enough is understood to identify that 
fish do respond to olfactory cues and do in-migrate on that basis, and therefore the IBM 
model can be used.  As demonstrated in Appendix 7.1.5 of the Examiners Questions, when 
the model has been tested against real data (in this instance  smolt track date) the results 
showed a reduction of impact by 80% thereby confirming worst case, conservative 
assessment was undertake in the ES.

10. For the “areas of greatest risk”, these in our view need to be further and as fully assessed as 
possible, which should lead to a determination of whether they are in fact insignificant, 
significant but mitigable, or significant but inevitable. The latter would require a judgment of 
whether they are acceptable (eg. in the public interest, perhaps with compensation) or 
unacceptable and thus requiring refusal of consent.

TLSB's Comment(s)

1. TLSB believes a thorough and robust assessment has been undertaken. The conservative 
nature of the assessment (primarily achieved through the use of the realistic worst case 
scenario approach) acts to manage, wherever possible, the uncertainties that exist within the 
approach to assessment (see response to question above).  

2. The ES presents the significance of effects and where mitigation is proposed to minimise 
effects.  As concluded in paragraph 9.8.1.15, in combination, the residual effects from the 
construction, operation and decommissioning of the Swansea Bay Tidal Lagoon, are not 
considered to have a significant effect on the fish and shellfish, commercial or recreational 
fishing receptors identified. It is therefore considered that the impacts are acceptable. 

3. Please see section 7 responses to the ExA for further comment.

11. Proper monitoring and offset ‘packages’ are obviously vital given the high levels of 
uncertainty and potential for harm (to migratory salmonids) in this case. Indeed, as we said 
in our March 2014 letter to PINS, it is clear that the requirements of Schedule 4 of the 
Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 will not be met 
without provision of this information; it is accordingly “further information” and must be 
provided before the application can be fully considered (reg. 12(5)-(6)). As we also said in 
the March 2014 letter, the appropriate requirements for monitoring, offsetting and financial 
compensation also need to be secured in the DCO.

TLSB's Comment(s)

1. TLSB considers these matters to have been supplied in its other comments and, in particular, 
in the revised AEMP, which accompanies these written representations on 5 August 2014.


