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 21 August 2017 

 

Dear Sirs 

 

MARINE LICENCE APPLICATION ORDML145 – TIDAL LAGOON, SWANSEA BAY 

 

1. INTRODUCTION.  

a. We write in reply to your email of 10 July, inviting us to comment on the documents supplied with 
your email: 

i. Monte Carlo Analysis of Alternative Draw Zone Models 

ii. Turbine avoidance behaviour of fish 

iii. Tidal Lagoon Swansea Bay: STRIKER V Predicted Fish Injury Outputs with Monte Carlo 
Simulation 

iv. Reports to Inform Habitats Regulations Assessment (HRA) for Determination of the Marine 
licence 

v. Addendum to Updated Water Framework Directive Assessment Report (v2) (Tidal Lagoon 
Swansea Bay (TLSB), October 2014: western Wales River Basin Management Plan 
(RBMP) Cycle 2 Review and River and Transitional Water Body Fish Quality Element 
Compliance Assessment  

vi. TLSB Report to NRW MLT WFD Cumulative Effects 29 June 2015, 17 June 2016 and 29 
June 2017 

vii. Updated Water Framework Directive Information to Support NRW Article 4.7 Assessment 
for Tidal Lagoon Swansea Bay 

viii. Supporting models and workbooks 

b. As ever, we write with the support of and with input from Afan Valley Angling Club, Tawe and 
Tributaries Angling Association, Fish Legal and the Angling Trust. 

c. These latest proposals build upon TLSB’s previous proposals in July 2016. Much of what we said 
in our letter of 16 September 2016 in response to those proposals still applies. We make no 
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apology for repeating ourselves, as we don’t know the extent to which our earlier arguments have 
been taken on board. 
 

2. ALTERNATIVE FISH IMPACT ASSESSMENTS.  

a. HYDRODYNAMIC MODELLING.  

i. The latest turbine encounter model still relies upon a detailed hydrodynamic model of flows 
in the Bay.  

ii. RELIABILITY OF THE HYDRODYNAMIC MODEL USED.  

(a) We mentioned some time ago that we had reason to believe that the hydrodynamic 
model used by TLSB was being called into question. It had been suggested to us that 
it had not been properly audited and might not be reliable. 

(b) We believe that evidence submitted to the Hendry Review would allow us to go into 
this in more detail but we’ve so far been unable to obtain its disclosure. The Hendry 
Team wouldn’t disclose it because they were not a public authority covered by FoIA / 
EIRs. A request made to BEIS in April, after the evidence had been transferred to 
them, was refused. We appealed in May but have not received a decision. We’ve 
complained to BEIS about this and await a response. 

(c) If the hydrodynamic model used by TLSB is unreliable, it obviously has implications 
for the fish impact modelling. We’ll let you have further information on this as soon as 
we are able to. 

iii. SWANSEA SHIPPING CHANNEL. 

(a) We still have no details of the measures to be taken to address the significant safety 
issues identified as a result of ship safety simulation studies carried out after the end 
of the DCO examination.  

(b) We were told some time ago that the most likely mitigation measure to reduce ship 
impact on the western bund would be a re-alignment of the existing Swansea Port 
approach channel. As we have said previously, this channel, which runs close to the 
western wall of the proposed lagoon, has been deeply dredged for many years and 
moving it to the west is likely to have significant effects on flows, sedimentation and 
the hydrodynamic model used for the turbine encounter models, not to mention the 
water quality and coastal processes model. 

(c) This matter can’t be ignored and dealt with as an entirely separate issue after 
determination of the Marine Licence. It fundamentally affects many of the 
assessments which TLSB relied on for the DCO and now rely on for the Marine 
Licence. 

iv. RIVER FLOWS. The revised model still takes no account of variations in river flows which, 
as we’ve previously explained, are important for at least two reasons: 

(a) Large spates change the hydrodynamic regime in Swansea Bay, which has 
implications for the encounter model. 

(b) Spates attract fish into the rivers but, if a spate in the Tawe occurs on an ebb tide, 
when the lagoon is discharging through the turbines, the massive flows across the 
Bay could mask the spate from fish waiting to the south and east of the turbine array. 
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The Tawe is a very flashy river and spates are quite short-lived. If fish miss them, the 
consequences could be significant. There is considerable scientific evidence that 
migratory delays, such as could be caused by this or other aspects of lagoon 
operation, may cause “missed physiological opportunity” for salmonids with potentially 
harmful effects (eg. Solomon & Sambrook (2004), Fisheries Management & Ecology 
11, 353-363). 

b. TURBINE ENTRAINMENT MODELLING – ADZv2.  

i. The July 2016 AFIAR (Alternative Fish Impact Assessment Results) said that the purpose of 
the assessment was:  

“to provide a sensitivity test of the original predictions of the impact of turbine 
operation” and “to confirm the predicted impact on fish and identify a level of offsetting 
that will enable determination of the Marine Licence for the Project”.  

and that 

“a conservative approach has been taken where necessary thus creating a level of 
precaution within this assessment and giving confidence that any impacts that may be 
realised will be below those modelled.” 

ii. We said in our letter of 16 September 2016 and we repeat now that we don’t accept that the 
ADZ model is any more likely than previous models to produce reliable predictions of 
salmon and sea trout impacts. Ted Potter of Cefas commented (on page 3 of his advice to 
you dated 20 October 2016) on our previous representation as follows: 

“The model published by Hammar et al, was developed, as stated by PASAS, primarily 
to estimate encounters with tidal stream turbines. It is not therefore ideal for the current 
assessments of lagoon turbines, but no other published methods for estimating 
encounter rates for lagoons have come to light. It has therefore been used as the basis 
of the Draw Zone method. I expressed some concerns about the application of the 
Hammer at al approach in meetings with TLSB and therefore proposed an outline of 
the Alternative Draw Zone method. This gives encounter rates about 10% greater than 
the Draw Zone method. Both these methods are relatively simple and carry a 
considerable degree of uncertainty, not least because there is very little information on 
the behaviour of any fish species in coastal waters and around artificial structures like 
a tidal lagoon.” 

iii. ADZv2 still relies upon assumptions, the validity of which we don’t accept. Monte Carlo 
analysis is highly dependent on input assumptions and of course doesn’t overcome flawed 
assumptions or uncertainty. The choices of ranges and/or distributions adopted for some 
parameters are flawed, if not biased, including: the population range, distribution within the 
population range, swimming speed (and hence the draw zone as well as the population 
range), direction, duration of presence, and avoidance rate. We offer detailed comments in 
Annex 1.  

iv. The Monte Carlo Analysis doesn’t produce precautionary or “conservative” results. As we’ve 
said before and as acknowledged by TLSB in their original application, when presenting 
estimates, precision is liable to create a false impression of accuracy. 
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c. STRIKER MODELLING.  

i. In our submission 22 December 2015 we suggested that you should verify the claims being 
made for STRIKER. It was gratifying to see Ted Potter’s comment (in his advice to you 
dated 20 October 2016)  

“I share PASAS’s concerns about the use of average STRIKER values and have 
previously asked TLSB to provide information on the variation in STRIKER impact 
rates for fish passing through the turbines at different stages of the tidal cycle, at 
different distances from the hub and at different orientations. We have only received 
data on changes in the mortality rates during the tidal cycle, but these alone 
demonstrate significant variations.” 

ii. TLSB provided a lot of information in the original ES which they have failed to provide 
subsequently, when producing revised STRIKER outputs. How can their claims be audited 
without such detailed information? There are still glaring gaps in the audit trail. We don’t 
have the expertise to audit STRIKER inputs and outputs but we trust that you have and that 
you are looking critically at the claims made. 

iii. Ted Potter also said  

“I do not agree with PASAS that the worst case values should be used in all 
circumstances; for example, it would be very surprising if all fish passed through the 
turbines at the worst point in the tidal cycle. Nevertheless, the variability in the 
STRIKER injury rates should be taken into account when assessing the overall 
uncertainty in the impact estimates.” 

iv. It might be surprising if all fish passed through the turbines at the worst point in the tidal 
cycle but it wouldn’t be surprising if a large proportion passed through at particular stages. 
There’s no indication in THA’s paper “STRIKER V Predicted Outputs” that such stages been 
identified and provided for in the model. They appear to have assumed that passage will 
occur randomly throughout the operating cycle. We don’t think that’s a reasonable 
assumption. 

d. IMPACT ASSESSMENT.  

i. We said in our letter of 20 September 2016 that: 

(a) we didn’t accept the validity of the arbitrary percentage bandings in Table 5.2 
(assessment criteria for annual mortality rate due to turbine passage) in the AFIAR; 

(b) the percentages were based on the vague criteria discussed in paras 9.3.5.8 to 
9.3.5.14 of the original ES, summed up briefly as “there are no formal UK guidelines, 
different values have been used in different cases, let’s run with these…”; 

(c) the bandings should be based on the long term population effects of predicted losses 
on each species;  

(d) account should be taken of the current state of populations: the population effect of 
annual mortality or egg loss on stocks which are already depleted (such as our 
salmon and sea trout) would be magnified. 

ii. We were gratified therefore to see Ted Potter’s comment (again in his advice to you dated 
20 October 2016): 
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“I agree with PASAS, and have previously advised, that for stocks that are in a 
depleted state (e.g. for a salmon stock that is below its conservation limit), the 
medium to long-term effect of the lagoon on the population will be greater than the 
annual impact estimates. Similarly, where stocks are healthy (e.g. above CL), the 
medium-long term impact should be less. Quantifying these effects requires full life-
cycle models which include the density-dependent phases in production.” 

iii. He had previously said (minutes of meeting January 2016) that: 

“If a classical stock improvement approach was taken, a 10% impact on an annual 
basis on a healthy population could be sustained, but if a stock is already heavily 
impacted (below conservation limit / heavily fished), then impact would be greater.”  

iv. In the latest submission (paras 4.1.1 to 4.1.10) TLSB have moved from % annual mortality 
to % population impact. They have then established “% population impact thresholds” by 
calculation from the original arbitrary percentages in ES table 9.5. The new population 
impact thresholds are therefore no more meaningful that the former annual mortality 
bandings. The terminology is grossly misleading and self-serving: ‘annual impact’ would 
have been straightforward and clear. We recommend that NRW adopts it. 

v. TLSB have produced a life-cycle model for salmon. They might even have produced one for 
sea trout – we understand that Nigel Milner has made progress with that. We suggested in 
our letter of 20 September 2016 that you ask to see this modelling. Have you done that? 

vi. TLSB said in an email 15 September 2016 that they didn't feel able to submit their findings 
at that time due to “uncertainty around some of the parameters used” but a further year has 
now elapsed. Given their general willingness to model impacts with heroic assumptions and 
their outrageous claims that they have 'high confidence' in the results of such assumptions, 
why are they baulking at presenting such population modelling of salmon at current stock 
levels? It can only be that the answer is inconvenient… 

vii. We said in our letter of 20 September 2016 that “Although the latest assessments make use 
of “data”, the methodology is so unreliable that we fail to see how Confidence can be 
described as anything other than Uncertain”. We were therefore gratified to see Ted Potter’s 
comment:  

“The approach used for modelling encounter rates is very approximate, and many of 
the critical input parameter values are based on expert judgement. As a result, I 
agree that the confidence level should be classed as ‘uncertain’ where the three-tier 
classification is used.” 

viii. We don’t think the ADZv2 refinements warrant departure from that conclusion and we think 
that TLSB’s claims of ‘High Confidence’ are outrageous. The confidence limits presented for 
the analyses are misleading statistical artefacts, taking no account of the ill-informed and 
sometimes biased choice of parameters, their distributions and interactions. 

3. MITIGATION, OFFSET AND MONITORING.  

a. MITIGATION (LINKED TO THE PROJECT) AND OFFSET (AWAY FROM THE PROJECT). 

i. TLSB are now arrogantly predicting that impacts will be so low that no mitigation / offset is 
required. This is fortuitous given the lack of credibility of their previous proposals. 

ii. Working on the basis that such a position is unlikely to be sustainable, we repeat the points 
made in our letter of 20 September 2016. 
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iii. We note that there is still no mention of Acoustic Fish Deterrence (AFD), even though that is 
now a Requirement of the Development Consent Order. As its installation is mandatory, 
what is being done about this? 

iv. The previously proposed approach assumed that offsetting would take the form of replacing 
lost fish but we think that it should start at an earlier stage than that and attempt to prevent / 
reduce harm first.  

v. MEASURES TO PREVENT / REDUCE HARM.  

(a) We’ve argued all along that the Tawe Barrage is likely to increase the impact of a 
lagoon, because the barrage impedes fish destined for the River Tawe, making them 
more susceptible to repeat encounters with the lagoon turbines. So that needs to be 
addressed first. 

(b) We were pleased to see that Ted Potter said 

“I agree that the Tawe barrage is likely to be having an adverse effect on the 
migratory salmonid stocks in the river and would support measures to improve 
the speed of fish passage and the survival of fish at the barrage (e.g. by 
reducing predation), in order to reduce both the existing effects of the barrage 
and any additional losses caused by the proximity to the lagoon.” 

vi. MEASURES TO COMPENSATE FOR HARM. Once all possible measures to reduce harm 
have been taken, then the need to replace any lost fish arises: 

(a) We don’t accept that opening up new spawning and nursery areas in the affected 
rivers will be effective, because the factors limiting fish numbers are unlikely to 
include shortage of spawning areas. 

(b) The Tawe particularly has supported much larger stocks of salmon and sea trout in 
recent decades than it does at the moment. The decline in numbers is more likely to 
be related to other factors which are poorly understood. Opening up spawning areas 
can only be successful if there are fish to populate those areas. 

(c) The previously submitted Fisheries Assessment: Mitigation, Monitoring and Offsetting 
Framework said  

“the options presented are those measures that have been identified at this 
stage, at a high level, to provide reassurance that any offsetting required can 
be implemented. The final suite of offsetting measures would be developed in 
detail post-determination of the Marine Licence and in consultation with 
relevant advisors.”  

We don’t accept that approach. We submit that lagoon impacts need to be quantified 
and offset projects agreed and committed to before determination of the Marine 
Licence application. We also request that we are consulted on this. 

b. MONITORING.  

i. We don’t have the latest AEMP to comment on. 

ii. TLSB has failed to inform assessment of the impact of the proposed lagoon by a sound, 
scientific study of salmon and sea trout movements in Swansea Bay. Interpretation and 
application of the minimal information available has been partial. This must cast doubt on 
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TLSB’s provision of a robust, objective fish tracking study to monitor impacts were the 
lagoon to be built. 

4. WATER FRAMEWORK DIRECTIVE. 

a. PRINCIPLES. In accordance with WFD Article 4.1.a, Article 4.7, Article 4.8 and European Court of 
Justice case C-461/13 – Bund für Umwelt und Naturschutz Deutschland: 

i. A project must not be authorised, if on a precautionary basis it might lead to a deterioration 
in WFD status of or jeopardise the achievement of good ecological status of a waterbody, 
unless a derogation is granted. 

ii. Deterioration occurs if any of the quality elements by which ecological status is assessed 
falls by one class. 

iii. If on a precautionary basis a project might compromise the achievement of WFD objectives 
in other waterbodies, no derogations are allowed.  

b. FISH QUALITY ELEMENT OF RIVER WATERBODY CLASSIFICATIONS. 

i. TLSB have based their conclusions as to impact on the fish quality element of river 
waterbodies (Tawe, Neath, Afan) on the predictions of their ADZv2 model, which we are 
challenging. 

ii. They have limited their assessment to salmon. They say (WFD Assessment, Table 5.1) that: 

“The potential impacts on other migratory fish species [trout, lamprey, eel], each of 
which contributes to the overall fish status of a water body, are not considered 
although risk to any could lead to failure to comply with the objectives for the water 
body. This is largely due to the problems around distinguishing migrant and non-
migrant populations of trout and lamprey.” 

iii. They say (WFD Assessment, para 3.1.2) that: 

“It has been agreed with NRW(TE) that impacts on fish species used to assess the 
impacts of the Project will be limited to those species that are either diadromous 
migrants or marine/coastal species that may spend part of their life history within or 
passing through Swansea Bay. Species that spend their entire life history in estuaries 
or freshwater, or in deeper marine waters, are not considered to be impacted upon.” 

iv. They say (WFD Assessment, para 4.2.2) that: 

“impacts will be on sea trout only and not on the resident brown trout population” 

v. We don’t accept that approach: 

(a) Although we don’t accept them, it just so happens that predicted impacts for sea trout 
are greater than those for salmon. 

(b) It’s not correct to say that “impacts will be on sea trout only and not on the resident 
brown trout population”: 

(1) As I have been saying from the outset (see our DCO Deadline 2 Written 
Representation in July 2014), sea trout and non-migratory brown trout are the 
same species and may be part of the same population.  

(2) Graeme Harris, one of TLSB’s experts, recently confirmed to me (at a Salmon 
& Trout Conservation meeting, with an audience including NRW (TE) staff), 
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that the killing of sea trout in coastal waters was likely to affect resident brown 
trout populations.  

(3) Nigel Milner, another of TLSB’s experts, said at an IFM “renewable energy and 
fisheries” conference in April that Salmo trutta egg deposition is dominated by 
sea trout. 

(c) The WFD assessment should therefore include resident non-migratory brown trout as 
well as sea trout. 

vi. TLSB have selected as a worst case example the Cwmdu, a Tawe tributary and important 
spawning stream - WFD Assessment, para 6.2.5 et seq: 

(a) They say that even the worst predicted impacts for salmon would not be enough to 
take the Cwmdu down a class, from moderate fish quality to poor. But that’s based on 
an unreliable ADZv2 prediction that we don’t accept. A greater impact might well lead 
to a reduction in class and compromise the achievement of that waterbody’s objective 
(good ecological status by 2027, surprisingly). 

(b) Data for Cwmdu sea trout are not presented. 

vii. Data for other waterbodies are also not presented, so we’re unable to tell whether other 
waterbodies are affected in a similar way and are consequently likely to deteriorate a class 
or fail to meet their WFD objectives. 

viii. We therefore reject TLSB’s conclusion (WFD Assessment, para 7.1.7) that 

“with the exception of the Swansea Bay coastal water body, the Project will not cause 
deterioration in the status of any other water body within the Western Wales RBMP 
(NRW, 2015). Nor will the Project compromise the future achievement or 
maintenance of “Good” chemical or ecological status / potential. These other water 
bodies are identified as water bodies that are relevant to the provisions of Article 4.8.” 

c. ARTICLE 4.7 DEROGATION. 

i. If after a more comprehensive assessment it appears that any waterbodies other than 
Swansea Bay might on a precautionary basis deteriorate in the way described above, 
authorisation has to be refused, unless Article 4.7 derogations are granted for all affected 
waterbodies. 

ii. We don’t think it would be right to contemplate multiple derogations. 

iii. Regardless of the impact on the fish quality element of the classification of the various river 
waterbodies, it’s long been accepted that TLSB require an article 4.7 derogation in respect 
of the Swansea Bay coastal waterbody. We submit that the NRW advice note on this point 
submitted to the DCO ExA on 9 December 2014 needs to be reviewed, because 
conclusions reached then: 

(a) were tentative and incomplete because of lack of information at the time – see for 
example: 

(1) paras 6.2.2, 6.2.7, 6.2.9, 6.5.7 and 8.4 re work to assess alternative lagoon 
locations; 

(2) para 8.3 re human health and human safety considerations; and 

(b) were based on incorrect application of the tests in Article 4.7, particularly 4.7.(d): 
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“the beneficial objectives served by those modifications or alterations of the 
water body cannot for reasons of technical feasibility or disproportionate cost 
be achieved by other means, which are a significantly better environmental 
option”. 

iv. Para 6 of the NRW advice in 2014 made it clear that consideration had been limited to other 
means by which this lagoon or other potential lagoons in the area might achieve the 
“beneficial objectives”. But Article 4.7.(d) is not that restrictive. It requires consideration of 
any other means (subject to “technical feasibility”, “disproportionate cost” and “significantly 
better environmental option” considerations) by which the beneficial objectives might be 
met. 

v. Although the attached Guidance Document No 20 (2009) on WFD exemptions doesn’t go 
into detail in respect of Article 4.7.(d), the attached Key Issue Paper (December 2016) does 
(at para 4.3 on page 29 et seq) and it says: 

“For judging better environmental options strategic components need to be 
considered, going beyond the local level. Examples for "other means" for the 
beneficial objectives served by those modifications can for instance include: 

• Other forms of renewable energy generation, measures to increase energy 
efficiency or alternative locations for hydropower generation; 

• […]” 

vi. Although TLSB claims a wide range of benefits for the proposed lagoon and although they 
might have other objectives (eg, large profits for shareholders), the beneficial objective 
which matters for the purpose of the test in Article 4.7.(d) is surely the generation of 
renewable energy (to address climate change and our international obligations). This is 
clear from: 

(a) Section 5 of TLSB’s Updated WFD Assessment Rev2 October 2014, submitted at 
DCO Deadline 4; 

(b) TLSB’s WFD Derogation Report October 2014 submitted at DCO Deadline 5; 

(c) DLA Piper’s response 28 April 2015 on TLSB’s behalf to the DECC Sec of State’s 
post-DCO-examination enquiries; and  

(d) the DECC Sec of State’s “Assessment of the project under article 4.7 derogation for 
the water framework directive” which accompanied her DCO decision letter. 

vii. NRW therefore needs to extend its consideration of alternatives to other means of 
generating renewable energy, not necessarily in Wales. If NRW doesn’t have the expertise 
to do this, then perhaps it should employ an expert consultant, as it did to consider coastal 
processes issues associated with the proposed lagoon. 

viii. In this connection we would point out that: 

(a) renewable energy technologies have advanced considerably and come down in price 
in recent times; 

(b) the UK Govt has rejected TLSB’s bid for subsidy under the Levy Control Framework – 
see the DECC Sec of State’s letter to TLP 10 February 2016

1
 in which she said “I 

                                                 
1
 http://anglingtrust.net/core/core_picker/download.asp?id=7229&filetitle=Letter+from+Amber+Rudd+to+Mark+Shorrock+10+Feb+2016  
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have discussed these matters with my cabinet colleagues and we have concluded 
that your strike price offer is not in the best interest of consumers”; 

(c) although we understand that discussions with the UK Govt continue, the Govt so far 
shows no inclination to accept the findings of the Hendry Review

2
 and has recently 

announced a further independent review into the cost of energy led by Professor 
Dieter Helm

3
. The review will consider the whole electricity supply chain – generation, 

transmission, distribution and supply. It will look for opportunities to reduce costs in 
each element and consider the implications of the changing demand for electricity, 
including the role of innovative technologies 

d. ARTICLE 4.8. If after a more comprehensive assessment it appears that the meeting of WFD 
objectives by any waterbodies other than Swansea Bay might on a precautionary basis be 
compromised, Article 4.8 appears to preclude consent absolutely, with no scope for derogations. 

5. NRW’s OTHER DUTIES TO PROTECT SALMON AND SEA TROUT STOCKS AND FISHERIES. Could 
you please advise which of NRW’s other duties you and your advisers are considering in your 
assessment of the marine licence application and how you have done so? 

6. CONCLUSION. We don’t think TLSB have advanced their case at all since this time last year and think 
that this application must be refused. 

 
Yours faithfully 

 

 
 

Phil Jones, Director 

                                                 
2
 https://hendryreview.com/  

3
 https://www.gov.uk/government/news/independent-review-to-ensure-energy-is-affordable-for-households-and-businesses 
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ANNEX 1 
 
 

Comments for PASAS on new supporting evidence provided in July 2017 by Tidal Lagoon Swansea 
Bay (TLSB) in support of its application for a marine licence ORDML145 

Guy Mawle,  B.A., M.Sc., Ph.D., F.I.F.M., C.Env 
 
 
See separate document “Comments for PASAS_GM 21Aug17.pdf” 
 


