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Dear Sirs 

INTRODUCTION 

1. We write in reply to your consultation letter dated 31 January, with which you supplied: 

a. TLSB’s “Fish ADZ Sensitivity Testing and Scenario Testing Protocol” v1.0 dated February 2018; 

b. Your letter to TLSB of 28 March; 

c. Your letter to TLSB of 12 September; 

d. TLSB’s “Fish ADZ Systematic Sensitivity and Scenario Testing Results” v8.1 dated January 2019; 

e. Excel file “Model parameters and validation for sensitivity analysis 31 January 2019”, summarising the latest 
position on your requests and TLSB’s responses; 

f. Supporting data files.  

2. As ever, we write with the support of Afan Valley Angling Club, Tawe and Tributaries Angling Association, Fish Legal 
and the Angling Trust. Dr Guy Mawle has been unable to contribute on this occasion because of the timing of the 
consultation and other commitments.  

3. As we said in our last submission, much of what we’ve said previously still applies. We make no apology for 
repeating ourselves, as we don’t know the extent to which our earlier arguments have been taken on board. 

4. Also as we said in our last submission and at the parameters meeting in October 2017, we don’t accept the validity 
of this model. It’s a wholly artificial construction, built upon guesswork and unreliable sources which, by its 
precision, creates a false impression of accuracy. Even TLSB warned against this risk of false impression in their 
original Environmental Statement

1
.  

5. Although we understand your preference for a quantitative assessment that you can quote to lagoon supporters, 
we don’t believe that model outputs are any more likely to be accurate than experts making the sort of qualitative 
assessment described in Annex 3 to our DCO Deadline 5 submission, copied to you with our submissions in respect 
of the October 2017 meeting. Please read our notes prior to that meeting and our response to the minutes of the 
meeting in conjunction with this letter. 

6. Nevertheless, we offer the following observations. 

                                                 
1
 Appendix 9.5, Accuracy and limitations, para 3.0.0.11. 

mailto:Shelley.Vince@cyfoethnaturiolcymru.gov.uk
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GENERAL OBSERVATIONS ON THE TLSB REPORT 

7. Firstly, we have to say that we are surprised and disappointed at the level of “spin”, bias and obfuscation in the 
report. It makes us doubt the reliability of the technical claims made throughout the report. On the very first page of 
the Executive Summary we find the following: 

a. Para 1.1.1. “The Planning Inspectorate thus accepted the extensive environmental impact assessment carried 
out by the TLSB team of in-house and external experts”.  

This unclear statement is an unhelpful way in which to introduce what is presented as a precise, objective 
analysis. In fact the Examining Authority and Secretary of State recognised the uncertainty and disagreement 
between the parties and in her decision letter

2
 said “The ExA considered that the Development`s impact on 

the ability of salmon spawned in the River Tawe to find their way back to their natal river remained 
unpredictable but did feel there was a risk that the number of salmon and trout finding their way back to the 
Tawe may fall. However, it concluded ... that the use of an AEMP which would lead to only a low level residual 
risk of an adverse effect on migratory fish should be weighed in the balance in the decision-making for the 
project.”  

She attached a number of fisheries-related Requirements to the DCO, none of which have yet been 
discharged. The DCO will expire shortly but we still wait to see a credible AEMP – on which the Secretary of 
State’s approval was predicated. 

b. Para 1.1.2. “NRW properly probed the evidence presented at the Examination and raised a number of 
additional points of clarification. These have all now been resolved, except for confirming a quantitative 
estimate of the impact on the fish species”.  

Not correct. Regardless of the outcome of this exercise and the potential WFD implications for river 
waterbodies: 

i. there is still dispute about WFD derogation for the Swansea Bay waterbody, which will need to be 
resolved in due course; 

ii. there is no agreed AEMP and monitoring / mitigation plan; 

iii. the issue of AFD (Acoustic Fish Deterrence, a DCO Requirement) still needs to be resolved; 

iv. etc. 

c. Para 1.1.3. “Although marine hydro turbines have been around for a number of years, there seem to be no 
recorded instances of any significant impacts on the resident fish. This is indeed the case with the La Rance 
barrage which now has some 50 years’ experience of operation.”  

Not correct. Major marine hydro turbine impacts on fish have been recorded in several locations, such as the 
Bay of Fundy (Canada). There were no proper before and after studies but one of our members covered La 
Rance as part of his MSc dissertation on migratory fish and Severn Barrage proposals. He found a 
development and water management plan

3
 which said (in French) that: 

i. there are salmonids in the system and the proximity of the sea should allow easy access for migratory 
species; however  

ii. migration is disrupted by the barrage at La Rance (“by dint of its very existence and its operating 
methods”) as well as by other major obstructions ... “which impact upon migration (at the time of 
swimming upstream and downstream to spawn)”. 

d. Para 1.1.3. “On the rivers Tawe, Neath and Afan the effect of barriers is probably the major local impact on 
returning migratory fish populations, including salmon”.  

Not correct. Those rivers have, in recent decades, supported much bigger runs of salmon and sea trout than 
they do at present so other factors appear to be more important than barriers, which were in existence 
before the recent declines. 

e. Para 1.2.1. “Cefas made recommendations to accommodate NRW’s concerns, and a modified modelling 
approach was developed jointly with Cefas, based on the best and latest published research available”.  

Correct us if we’re wrong but our understanding is that: 

                                                 
2
 Para 20, https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010049/EN010049-

003139-Tidal%20Lagoon%20(Swansea%20Bay)%20decision%20letter.pdf  
3
 Schéma d’aménagement et de Gestion de l’Eau (SAGE), (2004) 

https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010049/EN010049-003139-Tidal%20Lagoon%20(Swansea%20Bay)%20decision%20letter.pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010049/EN010049-003139-Tidal%20Lagoon%20(Swansea%20Bay)%20decision%20letter.pdf
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i. the ADZ model was TLSB’s idea, based on the Hammar et al model intended for tidal stream 
installations;  

ii. Cefas have suggested improvements but shared our concerns about the use of such a model for tidal 
range installations (see our previous submissions); 

iii. with this sort of comment and by describing ADZv2 model as a “consensus model” TLSB appear to be 
trying to give it a level of credibility that it doesn’t deserve. 

SPECIFIC CONSULTATION QUESTIONS 

8. The questions asked in your letter of 31 January are addressed in the following table. 

QUESTION 1. Has the sensitivity analysis and scenario testing been carried out correctly and in line with the 
instructions from NRW PS set out in our letters dated 28th March 2018, 12 September 2018, and the 
associated parameters and validation spreadsheet? If not, please explain why. 

ANSWER 1: 

In general – our understanding of your instructions 

We don’t think testing has been carried out in accordance with your instructions but we find both the NRW 
instructions and the TLSB explanations of what they’ve done unclear. For example, we aren’t sure what these 
words mean: 

 NRW letter 12 September 2018, Annex 1, para 13: “Charts comparing the influence of increases and 
decreases in the parameter value on both the mean and 99th%ile values, and comparing between the 
magnitude of parameter change and final impact assessment value must be provided”; and 

 Title of TLSB Table 10: “Difference from 95th or 99th %ile values for each sensitivity test and life-stage to 
which it was applied”. 

We’d have expected to see both tables and charts for each parameter showing: 

 predicted impacts (base values – mean and 99
th

 %ile) 

o  at the upper end of the parameter range specified by NRW; and 

o at the lower end; 

 predicted impacts (mean and 99
th

 %ile) when the upper and lower ends of the parameter range specified 
by NRW are increased and decreased by 10%, 20% and 30%; 

 those impacts expressed both as: 

o %age annual egg loss; and 

o %age difference from the base value. 

Something like this (figures plucked out of the air, obviously): 

Species Salmon 
 Parameter Swim speed 
 Upper parameter Body lengths / second 1.00 

Lower parameter Body lengths / second 0.40 
Base level prediction, upper 
parameter 

%age egg loss Mean 2% 
%age egg loss 99th %ile 10% 

Upper parameter +30% %age egg loss Mean 1% 
%age change from base level -1% 
%age egg loss 99th %ile 5% 
%age change from base level -5% 

Upper parameter -30% %age egg loss Mean 3% 
%age change from base level 1% 
%age egg loss 99th %ile 15% 
%age change from base level 5% 

Base level prediction, lower %age egg loss Mean 4% 
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parameter %age egg loss 99th %ile 20% 
Lower parameter +30% %age egg loss Mean 2% 

%age change from base level -2% 
%age egg loss 99th %ile 10% 
%age change from base level -10% 

Lower parameter -30% %age egg loss Mean 8% 
%age change from base level 4% 
%age egg loss 99th %ile 30% 
%age change from base level 10% 

The table for each species / parameter would then be accompanied by a suitable chart for those data.  

TLSB’s report 

Few, if any, of the tables and charts in TLSB’s report meet those expectations: 

 Chart 1 has no table; 

 Tables 1 and 2 (presumably showing baseline predicted %age egg losses) don’t state the parameter values 
used (“conservative” presumably means something less than the “precautionary” 99

th
 %ile values that 

you’ve specified); 

 Chart 2 has no data table and is too small to be seen properly but: 

o when magnified to 300%, appears to show percentage changes from baseline predictions when 
adjusted by 10%, 20%, etc;  

o doesn’t appear to use the parameter values you've specified, eg swim speed is shown as “swim speed 
(mean)”; 

o there’s no indication whether the results are mean or 99
th

 %ile (or something else); 

o data series are not used consistently, eg that for swim speed on the 1SW chart is different from that 
on the MSW chart; 

 Chart 3 creates a misleading impression by comparing median ADZv2 values (presumably %age egg loss 
but without stating parameter values used) with the IBM, which didn’t assess %age egg losses; 

 Chart 4 has no data table and doesn’t state which parameter values have been used (but going by other 
charts, they won’t have been the ones specified by you); 

 Table 4, said to be “a full compilation of summary statistics providing both the absolute values and also 
differences from mean, median and 95th or 99th %ile” doesn’t show the data expected (as explained 
above); 

 Table 5 and Chart 5 show results that TLSB would like to use, not those specified by you; 

 Table 6 and Chart 6 purport to show results that you have specified, without showing actual parameters 
(and, going by the way other tables and charts have been compiled, probably not using parameters in the 
way you have specified); 

 Chart 7 shows something not requested and irrelevant; 

 Table 7 says that it uses “precautionary” parameters without stating them; 

 Chart 8 uses 95
th

 %ile values; 

 Charts 9 to 18 have no data tables and as to parameters they are just headed “using precautionary values” 
which aren’t necessarily what you’ve specified; 

 Charts 19 to 28: 

o don’t have data tables; 

o don’t indicate whether the values are mean or 99th %ile; and  

o the legends suggest that the parameters are not those specified by you (eg, swim speed is shown as 
mean rather than range upper and lower values); 

 Tables 8 to 10 are too small to read properly but when magnified to 200%: 
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o don’t indicate whether the values are mean or 99th %ile; and 

o don’t appear to use parameters as specified, eg, for swim speed  instead of range upper and lower 
values they use the following, which are unclear:  

 Swim Speed (Mean) -30%;  

 Swim Speed (Mean) +30%;  

 Swim Speed (Range) -30%;  

 Swim Speed Range) +30%” 

 Charts 30 to 33: 

o (like tables 8 to 10) don’t appear to use parameters as specified; 

o don’t show what the y-axis values are; 

 Charts 34 to 36 

o don’t appear to use parameters as specified; 

o use median impact values rather than mean and 99
th

 %ile; 

 Tables 12 to 14 don’t explain what the values are (presumed to be %age egg loss) and the way in which 
they are supposed to be read is a mystery: 

o are the values for the four parameters shown to be added, giving (99
th

 %ile): 11.48 + 12.25 + 12.59 + 
21.94 = 58.26% egg loss? 

o if not, what..? 

 Charts 37 to 42 don’t show the “in combination” implications; 

 Table 18 and Charts 43 to 44 use median values rather than mean and 99
th

 %ile; 

 Etc. 

We could carry on and list all such examples but we hope that we’ve made the point that TLSB haven’t 
provided what was requested. Their biased selection of their preferred values calls into question the picture 
that they’re trying to present. 

Duration of presence 

No, we don’t think the sensitivity analysis and scenario testing has been carried out correctly and in line with 
your instructions: 

 TLSB were told for both salmon and sea trout: “The full range of available data should be utilised, 
including tracking data from the Tawe and Taff.  You must explain your selection of the tracking data and 
given reasons if specific tracks are not used.”  

o for salmon they’ve compiled a list of 480 tracks which: 

 without explanation doesn’t include the Tawe, for which duration times are likely to be long, 
because of the Tawe Barrage (like the Taff, for which average times are 23.6 days); but which 

 includes the Tana (a huge sub-arctic Norwegian/Finnish river with average flows of about 100 
cumecs, which is no more comparable with the Swansea Bay rivers than the Alta, which was used 
previously) for which duration times, conveniently, are very short at 3.2 days; 

o for sea trout they haven’t used tracking data at all but have used a notional 12 tides (6 days); 

o in Appendix B of the report, which summarises NRW-PS parameter requests and changes made, 
they’ve obfuscated by misquoting the salmon request as “incorporate Taff and other data” and the 
sea trout request as “use of other available data”. 

 The note under duration of presence in the revised salmon parameters sheet, referring to criticism “for 
insufficient use of data from other tagging and tracking studies outwith the unique environs of Swansea 
Bay” is surely wrong? Criticism was that Swansea Bay studies relating particularly to the Tawe Barrage had 
not been used.  

 The report doesn’t include details of the studies and 485 fish selected for the sensitivity test. Some of 
them appear to relate to movement of fish from estuaries into fresh water, whilst the omitted Tawe 
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Barrage tracking studies provide evidence of fish being deterred from entering the estuary proper. Given 
the bias in TLSB’s previous selection of studies, a lack of transparency on this point must be of concern. 

 The Tawe Barrage tracking studies not used are believed to show that many tracked fish: 

o repeatedly approached the Tawe Barrage but failed to pass it; 

o repeatedly dropped back beyond the limit of detection (ie, out of the mouth of the estuary and back 
into Swansea Bay). 

 Salmon and sea trout apparently therefore spent considerable periods of time milling around in the Bay, 
waiting for suitable river conditions: 

o perhaps not swimming much but “going with the flow”, for which the swim speed parameter doesn’t 
allow; or 

o as Dr Guy Mawle suggests
4
, perhaps attracted to the structure and / or the turbines or showing a 

tendency to travel along the walls of the structure, considerably increasing the risk of entrainment. 

 If the data in Tawe Barrage tracking studies have been excluded because they aren’t set out in a way 
which lend themselves to the model, that’s a shortcoming in the model, not in the study. To disregard 
them would be perverse. 

Sea Trout Population Range 

No, we don’t think this parameter has been tested in accordance with your request: 

 Annex 1 Parameters sheet: “29. The population range test for resident sea trout needs to test the impact 
of bias toward the shore. The test that has been done in the June 2018 submission changed the whole 
range (upper and lower limit) but does not model resident sea trout occupying a more restricted coastal 
zone. In the revised report the population range for resident sea trout should be tested by reducing the 
area to around 25% of the area currently used. Explanation must be provided of the results.” 

 “Scenario tests” sheet: 

o “Population range (residents) is to be covered in the sensitivity assessment to test the impact of bias 
toward the shore.”  

o “An additional test, amending the sea trout population to 25% of the area currently used is also to be 
undertaken.” 

TLSB have tested an area 25% of the size of the “Celtic Sea” area.  

They don’t appear to have tested for the impact of bias towards the shore . 

QUESTION 2. Do you agree with the observations and conclusions of the sensitivity testing in the report 
(Section 1.4, Section 5.2, Section 5.6, Section 7)? If not, please explain why. 

ANSWER 2: 

No, we don’t agree with the observations and conclusions of the sensitivity testing in the report.  

Para 1.4.2. Predicted impacts are not “insignificant”, as claimed by TLSB. At 9.7% egg loss for salmon and 
18.8% for sea trout, they are at the top end of impact magnitude, according to ES Table 9.5 which you’ve said 
should apply. For fish of national importance (Table 9.2) this amounts (Table 9.4) to a “major adverse effect”.  

Para 1.4.4. et seq and Chart 3. Spin. They are quoting median values which are very different from the 99
th

 
percentile values which you have said are to be used. 

Para 1.4.7. A false comparison is made between: 

 fish “caught” by the lagoon (when the assessment is supposed to be in terms of %age egg loss and there’s 
no indication where the “1/3

rd
 of a fish” figure has come from); and 

 fish caught by anglers (said to be 75 for the Tawe without any clarity as to species or period), whilst 
numbers of salmon and sea trout killed by anglers in recent years is nowhere near 75. 

 actual catches for the last 3 years for which figures are available are: 

                                                 
4
 in his papers dated 6 September 2017 (in response to your consultation on 10 July 2017) and 16 March 2018 (in response 

to your consultation of 19 February 2018) 
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2015 2016 2017 

Tawe Salmon Caught 39 46 50 

  
Released 30 35 42 

  
Killed 9 11 8 

 
Sea Trout Caught 151 75 72 

  
Released 94 64 65 

  
Killed 57 11 7 

Neath Salmon Caught 33 23 31 

  
Released 19 10 25 

  
Killed 14 13 6 

 
Sea Trout Caught 508 188 69 

  
Released 460 142 57 

  
Killed 48 46 12 

Afan Salmon Caught 5 15 8 

  
Released 3 10 7 

  
Killed 2 5 1 

 
Sea Trout Caught 119 102 82 

  
Released 107 74 76 

  
Killed 12 28 6 

 NRW have proposed byelaws, likely to take effect in 2019 or 2020, the effect of which will be to reduce 
exploitation even  further – to nil in the case of salmon. 

Sections 5.1 and 5.2. If we understand correctly, NRW asked for both mean and 99
th

 %ile results of sensitivity 
tests to be shown. Charts 19 to 28 don’t show whether they illustrate mean or 99

th
 %ile values (or some other 

value). It isn’t clear which values the conclusions in 5.2 relate to. 

Sections 5.3 to 5.6. There’s no consistency in the way in which results are illustrated and the explanations are 
unclear: 

 Para 5.3.5 refers to “Parameter tests resulting in differences from the mean, median or 95/99th %ile values 
of greater than 5%”. What does that mean?  

 If we understand correctly, the plus and minus 30% tests will have produced a range of values, differing 
from the base value by varying percentages and the range of values will include mean, median and 99%th 
%ile. You asked for the mean and 99

th
 %ile values to be shown in terms of impact assessment value (% egg 

loss) and %age change.  

 It’s not clear to us from the explanation in paras 5.3.1 to 5.3.8 and from the table and chart titles what the 
values in tables 8 to 10 (and charts 30 to 32) represent. 

 Charts 34 to 36 are headed “median estimated impacts”. That’s not what you asked for, is it? 

 The explanation of in-combination testing and (as mentioned above) the results (for 1SW salmon) in tables 
12 to 14 are not clear to us.  

 The comments in section 5.6 aren’t therefore very meaningful. The conclusions in paras 5.6.1 to 5.6.3 are 
hardly surprising or helpful, as the magnitude of the various effects, supposedly set out in sections 5.3 to 
5.5 is unclear. 

 In para 5.6.4 TLSB comment that “Swim speed also influences the avoidance parameter but as indicated by 
the individual sensitivity tests, the current avoidance parameter has little influence on overall impacts 
which would appear to contradict the growing numbers of studies evidencing fish avoidance of marine 
turbines”. No doubt they’d like to adjust the avoidance parameter in some way so that the results fit in 
with their preconceived ideas. The tail must not be allowed to wag the dog. 

 The comments about swim speed in 5.6.5 and 5.6.6 are not accepted: 

o Actually it’s neither: 

 “highly unlikely that fish will swim any slower than the ranges used”; nor 
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 “highly likely that they will swim more rapidly which, in turn will reduce the assessed impact”. 

o Dr Guy Mawle commented at length on swim speeds and demonstrated that “swimming speed for 
adult salmon in coastal migration was generally around 0.5 bl/s ... Also, one sixth ... were <0.25 bl/s”.  

o At 0.4 to 1.0 bl/s the range used for these tests is therefore hardly set at the “lowest extreme” of the 
range for salmon. 

o Because of the obstruction posed by the Tawe Barrage, it seems quite likely to us that, having failed 
to enter the river (possibly on a number of occasions) and returned to the Bay (as shown by the Tawe 
tracking studies), fish will be milling about in an area near the turbine housing, going with the flow 
and hardly swimming at all. 

o The fact that “fish have a large range of faster swimming speeds that they can utilize (e.g. maximum 
sustainable swimming speed and burst speed)” doesn’t mean that “Fish will utilize these speeds to 
avoid danger, migrate more quickly or swim against currents”, as claimed by TLSB.  

o We drew attention in our DCO Deadline 2 and Deadline 6 submissions, copied to the Marine Licensing 
Team in January 2015, to an EA Science Report

5
, actually authored by Dr Turnpenny (TLSB’s 

consultant) which says “Swimming performance is strongly influenced by the species and the length of 
the fish and to a lesser extent by water temperature. The required criterion is that the fish 
approaching an intake should be able to swim fast enough and for long enough to ensure their escape 
via the bywash or any other route provided to return them to the main river flow. Whether this is 
achieved by using sustained (aerobic) or burst (anaerobic) swimming will depend on conditions: burst 
swimming will usually require high motivation by the fish, e.g. a startle response that might be caused 
by a strong stimulus (e.g. electric shock, sound pulse or strobe light flash)”. 

 Section 7.  

o In para 7.1.5 the three parameters STRIKER, Population Range and Swim Speed  are listed as the most 
sensitive but Table 12 appears to show that the Duration of Presence parameter is equally sensitive. 

o Para 7.1.6. Comments about swim speed – see our comments re sections 5.3 to 5.6 above. 

o Para 7.1.8. The claim that “results obtained from this latest assessment appear to be closely correlated 
with IBM/STRIKER values submitted as part of the original DCO application” is incorrect. The 
comparison made in Chart 3 uses ADZv2 median values, not 99

th
 %ile as required and the IBM didn’t 

assess %age egg losses. 

o Para 7.1.8. As explained above, the claim that “the numbers are still insignificant especially when 
compared to natural and anthropogenic losses (including commercial fishing and angling)” is not 
correct. For example, see the figures provided above on present and likely future angling kill rates for 
salmon and sea trout, which are very low. 

QUESTION 3. Do you agree with the observations and conclusions of the scenario testing in the report 
(Sections 1.4, Section 6, Section 7)? If not, please explain why. 

ANSWER 3: 

In general 

The distinction between sensitivity testing and scenario testing seems to be that: 

 sensitivity testing is being applied to parameters in which you have confidence;  

 scenario testing is being applied to factors where there is less confidence or more difficulty establishing 
meaningful parameters. 

This seems like an artificial distinction to us, because we have little faith in any of the parameters. 

Zero Avoidance 

We argued against the adoption of an avoidance parameter, because the studies relied upon by TLSB didn’t 
appear to us to be relevant or reliable for salmon and sea trout and tidal range schemes.  

We don’t understand the current avoidance methodology but if its adoption leads to 14% lower impact for 
salmon and 10% lower impact for sea trout than zero avoidance, which the zero avoidance scenario, table 18 

                                                 
5
 Science Report SC030231, Screening for intake and outfalls: a best practice guide, para 5.2 
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and chart 44 suggest, then we obviously have concerns.  

Full effects are unclear because table 18 and chart 44 use median values, rather than the mean and 99
th

 %ile 
values specified by you, and show only %age change without showing actual impacts in %age egg loss terms.  

Sea Trout Population Range 

No, we don’t agree with the observations and conclusions in the report.  See our answer to Question 7.a. 
below.  

Retention time for salmon and sea trout 

This seems to us to be an example of the model being unable properly to account for an impact which is 
known to be an issue – fish incurring delays before river entry are known to suffer losses.  

We don’t understand the rationale but note that predicted impacts for sea trout particularly are alarming (29% 
to 34% egg losses). 

Predation 

Again, this seems to us to be an example of the model being unable properly to account for an impact which is 
known to be an issue.  

Although not mentioned in the report, TLSB claim in their notes on item 16 in the Annex 1 parameters sheet 
that olfactory trails “will not be present in the lagoon”. We’ve pointed out from the start of this process that 
it’s not difficult to conceive of ways in which river flows are drawn into the impoundment and then expelled 
subsequently. A spate in the river coinciding with generation on a flood tide is likely to lead to such a situation. 

We note that reference is made in para 6.7.33 to mammal “deterrent devices on the turbine and sluice 
structures”: 

 we don’t recall seeing any such proposals and would appreciate details; 

 we’ve received no comments in response to our repeated reminders that AFD (acoustic fish deterrence) is 
a Requirement of the DCO. 

QUESTION 4. In your opinion, should Selective Tidal Stream Transport be included in the eel model (see 
section 6.6 of the report)? Please explain why. 

ANSWER 4. No view. 

QUESTION 5. In your opinion, should retention time limits be parameterised in the models for any of the 
migratory fish species (salmon, eel, shad, sea trout, sea lamprey, river lamprey) (see section 6.7 of the 
report)? Please explain why. 

ANSWER 5. See our reply under 3. above. We don’t agree with attempts to devise parameters for the sake of 
it, when the model doesn’t appear to be suitable for the purpose. 

QUESTION 6. In your opinion, should predation be included in the models for herring or shad (see section 
6.8)? If yes, what predation rate should be used? Please explain why. 

ANSWER 6. See our reply under 3. above. We don’t agree with attempts to devise parameters for the sake of 
it, when the model doesn’t appear to be suitable for the purpose. 

QUESTION 7. Population range (see section 6.3, 6.4 and 6.5, 6.7.47). 

a. In your opinion should population range for sea trout be modelled at the Celtic Sea scale or over a 
reduced area? 

ANSWER 7.a. 

Sea Trout Population Range 

We don’t think this parameter has been tested in accordance with your request: 

 “Scenario tests” sheet: 

o Population range (residents) is to be covered in the sensitivity assessment to test the impact of bias 
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toward the shore.  

o An additional test, amending the sea trout population to 25% of the area currently used is also to be 
undertaken. 

TLSB’s documentation: 

 The parameter sheet for sea trout says: 

o for migrating fish (smolt, whitling-7SW and kelt) the population range is the “area of Swansea Bay 
(11,614ha)” 

o (in the heading) “the realistic best case” for resident fish is “Celtic Sea (2,875,000ha)” 

o “the realistic worst case” for resident fish is “Population range of preceding migratory lifestage” 

o (in the body) “Realistic best case. For resident sea trout, an area into the Celtic Sea has been set as the 
realistic best case as information from the Celtic Sea Trout Project (CSTP) (CSTP Technical Report, 
2016, Figure 7.7.21) suggests that a proportion of sea trout from the Bristol Channel (e.g. the Tywi) 
stay within the Bristol Channel as residents and a proportion migrate much further afield throughout 
the Irish Sea. The population range chosen for residents encompasses the areas where the highest 
density of individuals are modelled to occur from the CSTP (the Bristol Channel and into the Irish Sea) 
so a uniform distribution is considered appropriate.”  

 The report says: 

o Scenario testing, para 6.4.1: “The baseline sea trout model incorporates an agreed population range 
for sea trout of the ‘Celtic Sea’ (shown in the diagram below), an area covering approximately 
2,875,000 ha” 

 

o Para 6.4.2: “The ‘Celtic Sea’ population range used in the baseline models (both conservative and 
precautionary) is highly precautionary and this was acknowledged as such by Cefas during 
discussions.” 

o Para 6.4.3 refers to “Work by Cefas as part of the Celtic Sea Trout Project used an Individual Based 
Model to simulate the distribution of sea trout from the River Tywi in Carmarthenshire. The ‘fish’ were 
modelled as distributing over a wide geographic area, travelling throughout the Irish Sea to the north 
of Ireland and well into Scottish waters. This area covers an area greater than 8,169, 257ha

-1
, far in 

excess of the 2,879,000 ha
-1

 used in the baseline model. Tawe, Neath and Afan sea trout would be 
expected to follow a similar distribution pattern.” 

o Para 6.4.5 refers to this map (Figure 3) as showing the supposed distribution of Tywi sea trout 
according to the Cefas CSTP model 
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o Para 6.4.4 says “In order to comply with the request from NRW-PS, TLSB have modelled sea trout 
covering four different geographic areas as indicated in Table 20 below.” Table 20 shows 4 areas: 

 “Baseline”: Celtic Sea 2,879,000ha 

 Irish Sea: 8,169,257ha 

 Irish Sea coastal strip: 2,750,241ha 

 “25% reduction (sic) in Celtic Sea area: 719,750ha (actually a 75% reduction to 25%) 

Our observations: 

 TLSB have not tested the impact of bias towards the shore, as requested. 

 We don’t think the Celtic Sea population range is highly precautionary. On the contrary, we think it’s much 
too large. 

 The Cefas modelling of the distribution of Tywi  fish for the CSTP
6
: 

o actually modelled likely movements of sea trout smolts and wasn’t extended into a second year at sea 
because of indications that fish behaviour might change in ways not understood; 

o “showed that the simulated fish from the River Tywi were mainly retained within the Bristol Channel 
until the summer; small numbers then moved out into the Irish Sea, spreading out as they moved 
northwards” (para 7.7.2.11 of the CSTP report, our underlining); 

o came with health warnings as to “sexy simulation syndrome” and the need to validate results. 

 As the CSTP report and these images from it show: 

o TLSB’s description of fish “distributing over a wide geographic area, travelling throughout the Irish Sea 
to the north of Ireland and well into Scottish waters” is misleading; 

o by far the greatest concentration of fish were contained within a line from Pembrokeshire to 
Ilfracombe, with none straying down towards Lands End (TLSB’s “Celtic Sea” area is much greater than 
that). 

                                                 
6 http://celticseatrout.com/downloads/technical-report/, Figure 7.7.21 

http://celticseatrout.com/downloads/technical-report/
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 We therefore challenge the use of any of TLSB’s population areas and submit that, whilst 25% of the 
“Celtic Sea” area, might be acceptable as the upper limit of a range, it’s far too big to be regarded as the 
lower end of the likely range.  

 The CSTP modelling also shows that the population range varies over time, for which no allowance 
appears to have been made. 

 Incidentally, we drew attention to this modelling and included the image for Month 8 in our 22 December 
2015 submission, so we have difficulty understanding why such a large population area was ever 
accepted. 

 This is an important point, because we note that for the “25% population area” the predicted impact (99
th

 
%ile) is 26.8 % egg loss.  

 For a further reduced area, allowing also for seasonal movements, it would be even greater. 

QUESTION 7. Population range (see section 6.3, 6.4 and 6.5, 6.7.47). 

b. ... population range for sandeel ... 

ANSWER 7.b. No view. 

QUESTION 7. Population range (see section 6.3, 6.4 and 6.5, 6.7.47). 

c. ... population range for herring ... 

ANSWER 7.c. No view. 
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QUESTION 7. Population range (see section 6.3, 6.4 and 6.5, 6.7.47). 

d. ... population range for eel ... 

ANSWER 7.d. No view. 

QUESTION 8. NRW PS’s current position on the model parameters is set out in column D of the ‘Model 
parameters and validation for sensitivity analysis 31 January 2019’ spreadsheet. In light of the results of the 
sensitivity and scenario testing could you please advise: 

a. Do you agree with the parameter values that NRW PS propose to use in the modelling? 

ANSWER 8.a. No. Details given elsewhere in replies to these questions. 

QUESTION 8. NRW PS’s current position on the model parameters is set out in column D of the ‘Model 
parameters and validation for sensitivity analysis 31 January 2019’ spreadsheet. In light of the results of the 
sensitivity and scenario testing could you please advise: 

b. If you feel that any of the parameter values should be changed, please explain which parameters and why 
for each relevant species, and advise what you think the parameter should be changes to. 

ANSWER 8.b. See details given elsewhere in replies to these questions. 

QUESTION 9. Do you have any other comments / observations? 

ANSWER 9.a. 

Underlying Hydrodynamic Model: 

 In our previous submissions we appear to have misunderstood the way in which the hydrodynamic model 
was being used. We now understand that data for a two week period have been compiled, although we 
haven’t been told which two week period, and that these data are used (together with fish lengths, swim 
speeds and swimming direction on a random basis) to determine the size of the draw zone. We thought 
the draw zone calculation made continuous use of the hydrodynamic model, including flow directions and 
speeds. 

 Over a year there will be any number of two week periods with very different flow speeds and directions. 
Indeed, over 18 years the variation will be even greater, so we need to know which period has been used.  

 In the past TLSB have tended to select big spring tides for illustration and as a supposed worst case. 
Without sensitivity testing we can’t tell whether the current model would produce greater impacts with 
big tides or with small tides.  

 As illustrated by these drawings, net flows over a tidal cycle are not neutral. There’s a pronounced anti-
clockwise gyre in Swansea Bay, which would be disrupted but not eliminated by a lagoon.  

 Background flow clearly varies considerably and is not a standard 0.2 m/s, as assumed for the purposes of 
the model. It might average out at a net 0.2 m/s over a tide but it’s not the prevailing background flow 
most of the time. 

ES document 6.3.6.40 ES Baseline tidal residual – full version here...  

https://tidallagoon.opendebate.co.uk/files/TidalLagoon/DCO_Application/6.3_6.40.PDF
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ES document 6.3.6.41 ES Scheme tidal residual – full version here...  

 

ES document 6.3.6.4 ES Modelled current speed and direction – full version here...  

 

ES document 6.3.6.32 ES Mean Spring baseline flow speeds – full version here...  

https://tidallagoon.opendebate.co.uk/files/TidalLagoon/DCO_Application/6.3_6.41.PDF
https://tidallagoon.opendebate.co.uk/files/TidalLagoon/DCO_Application/6.3_6.4.PDF
https://tidallagoon.opendebate.co.uk/files/TidalLagoon/DCO_Application/6.3_6.32.PDF
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 If as we suspect, the model takes a random phase of a random tide and assumes random swim speed and 
direction, it won’t allow for fish moving about in groups, going with the flow and changing their behaviour 
as tidal conditions change. As we’ve said before, fish behaviour is anything but random. 

 Further, the point we keep making about river spates, which are important for fish migration, not having 
been taken into account remains valid. Small spates are likely to be masked by generating flows. Large 
spates are likely to completely disrupt normal flows, on which the model is based. 

ANSWER 9.b.  

Other factors likely to affect the model and not taken into account: 

 Measures likely to be needed for ship safety reasons, which could include movement of the dredged 

shipping channel. This would affect the hydrodynamic model and the environmental statement. 

 We now read that there are plans to add floating solar panels. This would also affect the environmental 

statement. Amongst other things, these are likely to affect the distribution of fish within the 

impoundment and predation. 

 

Yours faithfully 

 

PHIL JONES 
Director 

 

 

POSTSCRIPT 

Since drafting the above response, frustrated at TLSB’s failure to provide the full range of data you’d requested, we’ve 
attempted to extract and present them ourselves.  

We wouldn’t normally expect to have to drill down beyond TLSB’s report into the model’s workings but we trust that NRW 
audits them. 

We attach Excel workbook “2019-03-09 Values extracted from TLSB workbooks by PASAS.xlsx” which has a sheet for 
salmon data, a sheet for sea trout data and a sheet of explanatory notes. 

There appears to be a problem with the TLSB files for MSW salmon, which appear to have some parameter adjustments 
missing, compared with the 1SW data – they jump from adjustment 92 to 105. 

The values obtained have been coloured in line with ES Table 9.5. The picture painted is quite different from the 
impression created by TLSB’s report. Predicted impacts are wholly unacceptable, both before and after the adjustments 
that have been tested.  

 


