
Fish Legal Deadline 6 submission 

1. Introductory 
 
Fish Legal reiterates the points we have made (several times now) about the high levels of 
uncertainty relating to impacts on migratory salmonids and their monitoring and mitigation – 
inadequate baseline evidence about the populations, large gaps in evidence about their behaviour in 
Swansea Bay, limited levels of confidence in the IBM modelling, and lack of adequate power analysis 
as to whether the proposed monitoring will be able to detect impacts.  

Some of our detailed queries seem to have been evaded completely by TLSB. For example, in our 
Deadline 4 submission, we said: “Inadequate baseline data. In our previous submission we quoted 
NRW’s concerns that … ‘there is … a range of behaviours known to occur in the Bay for which turbine 
encounters has not been modelled such as … migratory fish being delayed in the estuary….’” TLSB’s 
response, in its Response to Deadline 4 representations, was that “modelling indicates a very low 
probability of fish being delayed in the Bay by the lagoon.” We are not aware of any such modelling 
having taken place or this serious issue, as evidenced in numerous fisheries research papers, having 
been addressed at all by TLSB. 
 
We also said in our Deadline 4 representation: 
 
“These comments [by TLSB in the issue-specific hearings] appear to ignore much of the detail of the 
Mee et al. paper, which concluded that fish moving into the Tawe estuary made on average four 
approaches – rather than just leaving the bay after one approach as has apparently been modelled 
for a limited number of ‘stray’ fish – and were probably disoriented and subjected to other stress 
impacts as a result of the delays caused by the barrage, impacts which could easily be mirrored by 
the effects of the lagoon.” 
 
TLSB offered no comment on this observation in its Response to Deadline 4 representations, and as 
far as we are aware it has never addressed the possible impact of a significant number of ‘re-
approaches’ by in-migrating salmonids, despite the evidence for this in the Mee et al. study. 
 
TLSB’s responses (at paras 9.17 and 9.19 of its Response to Deadline 4 representations) to our 
concerns that the proposed monitoring will be “inadequate to determine cause-and-effect impacts 
and as the basis eg. of compensation assessments”, and that “the scale of compensatory measures 
(offsetting, etc) should be related to the degree of uncertainty and risk in the project”, are similarly 
inadequate or non-existent. 
 
We added in our Deadline 4 submission: 
 
“The relatively high level of remaining uncertainty and thus risk (as regards salmonids) means that, if 
permission for the project is not to be refused, monitoring and resulting mitigation and offsetting 
needs to be robust, precautionary and secured at the DCO stage (NRW Deadline 4 cover letter p.2, 
H1.1, H1.3.4, H2.1, H2.5).” 
 

Yet TLSB appears to believe that there are no relevant uncertainties. Thus in its recent ‘Comments 
on the AEMP revision 1’, in response to PASAS’s concern (item #29) that there should be “offsetting 
measures to counter an assumed level of harm (as in the case of the Cardiff Bay Barrage), whether 
or not demonstrated by monitoring, because of the possibility that monitoring might not identify 
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true impacts”, TLSB merely states that it “does not predict there will be significant impacts on fish 
populations as a result of the project”.  

Similarly, when PASAS referred to “requirements to remedy any damaging effects of the project”, 
TLSB makes the same prediction of no significant impacts on fish populations. The questions of 
offsetting and remediation are thus summarily dismissed – and indeed we see that no offsetting of 
any kind is now offered in the AEMP, where TLSB recognises that the refurbishment of the Panteg 
fish counter and trap will be accomplished anyway by NRW, whereas this was previously proposed 
to be done by the developer in order to promote better upstream migratory salmonid recruitment 
(ie. as offset for predictable impacts).  

We suggest that this failure to accept, and deal with, significant uncertainties – as recognised by the 
expert regulator – is an infringement of the precautionary principle, the appropriate application of 
which is a requirement of EC law (TFEU Art. 191(2)) including the EIA directive (2011/92/EU), which 
of course is applicable to the present planning process. 

2. Comments on AEMP revision 3 (28.10.2014) 

We are glad to see that, despite its numerous previous assertions that the baseline evidence is 
perfectly adequate, TLSB now belatedly proposes salmon and sea trout smolt tagging studies both 
prior to, and following, construction/operation. This should also be done for adults (given the lack of 
relevant baseline knowledge as accepted by the regulator) and for more than two years post-
commencement, for example to assess the impact of droughts which have well-known (if not fully 
understood) effects on migratory behaviour. 

The proposed hydroacoustic surveys (fixed and mobile) are also welcomed, provided that their 
limitations are recognised. A brief review of the literature suggests that “Studies typically indicate 
detection rates of 50% to 80%, though one study found detection rates as low as 3%”, and that 
hydroacoustic surveys are “Generally used for short-term or seasonal studies…. [for long-term 
counts] resistivity or optical sensors tend to be preferred”. We are also concerned that 
hydroacoustic methods may not adequately distinguish different species of fish (of similar size), so 
will not be able to identify salmon or sea trout in the marine environment, where (unlike at most 
freshwater counters) they mix with other species of similar size. In our view hydroacoustics surveys, 
particularly of the limited scope/duration proposed, can therefore provide no substitute for long-
term in-river fish counters. 

In the absence of any proposal for an appropriate1 in-river migratory fish counter on the Tawe or 
Neath, we have major concerns about the proposed reliance on rod catch data (AEMP 8.3.6) and 
electrofishing data (AEMP 8.3.7) to provide the statistical basis for determining any impacts on 
migratory salmonid stocks. 

As to the rod catch data, it is not even clear what type of change is proposed to be assessed. AEMP 
paragraph 8.3.6.5 says (emphasis added), “the number of years estimated to be necessary to detect 
a change in rod catch was determined”, but this seems to be contradicted by the next sentence: 

1 As we said in our Deadline 5 submission, “… the AEMP (presently) proposes for migratory salmonid 
assessment on the Tawe a fish counter at the Panteg Trap, which would sample only a tributary of the river – 
which is planned to be enhanced and so will not be representative of impacts….” 
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“Three years of data post-construction will allow a 90% chance of detecting a 15% change (with a 
0.05 Type I Error Rate) in the contribution of a particular year to overall production in the period of 
record”. 8.3.6.7 then suggests that the hypotheses to be tested will be focused on any change in the 
“rod catch rate”. 
 
Assuming that it is in fact changes in migratory salmonid ‘production’, or freshwater stocks/runs of 
adults, that is intended to be assessed – since that is what matters in terms of the value of the 
fishery, and thus is the relevant variable for considering mitigation, offsetting and compensation – 
we suggest that the ‘power analysis’ presented in AEMP paragraphs 8.3.6.16 -> 27 is deeply flawed. 
Paragraph 8.3.6.18 says that, using raw catch counts alone, “a minimum of 76 years of sampling 
would be required to have a 90% chance of detecting a 15% reduction in rod catch-count”. Yet 
paragraph 8.3.6.20 says that, using figures based on the annual proportion of the 11 year rod catch 
total, “This will provide a 90% chance of detection at 15% reduction in the proportional 
representation of catch in the years after the Lagoon begins operation”. Leaving aside the unclear 
wording of this key sentence, and its discrepancy from the last sentence in 8.3.6.5 above (which 
refers to changes in production, not in catch (rate)), it is simply not credible that a minor 
manipulation of the rod catch data, from raw annual rod catch counts to annual percentages of an 
11-year total rod catch, could produce such a radical change – from 76 to 3 – of the years of post-
operation recording required to confidently assess a significant (> 15%) impact. 
 
The power analysis from the Robin Rigg wind farm2 in the Solway Firth, to which NRW referred TLSB, 
indeed suggests that the TLSB AEMP power analysis is not only confused but completely wrong. The 
Robin Rigg analysis, which was apparently based on a very careful evaluation of actual rod catch data 
from a number of salmon rivers (treatment and control) over several years, concluded that “in order 
to achieve 80% power the treatment must result in a decline of approximately 40% (Figure 6), i.e. 
there would have to be a reduction in adult numbers of 40% in each of the treatment rivers relative 
to the control rivers for an effect to be detected even at the relatively modest 80% level”. Achieving 
the 80% level of probability of detecting a stock impact – which required at least a 40% impact to 
have occurred – required at least 5 years of rod catch data. Detecting 10-25% impacts could only be 
achieved with c. 15-65% (unacceptable) probabilities, as Figure 6 from the report illustrates: 

2 Thorley J.L. (2013) The Potential Influence of Robin Rigg Wind Farm on the Abundance of Adult and Juvenile 
Atlantic Salmon. A Poisson Consulting Ltd. Report prepared for Marine Scotland Science, Pitlochry, Scotland. 
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Figure 6.The probability of detecting an effect (the power) by magnitude of effect (% decline in abundance) 
and number of years post-treatment for the simulated rod catch data. The bars represent 95% credibility 
intervals. 

 
In addition, attempting to detect impacts on migratory salmonid stocks through juvenile 
electrofishing surveys was even more problematic:  

“In the case of the electrofishing data the chance of failing to detect an impact is even higher as the 
non-linear nature of stock-recruitment relationships means adult abundance can vary substantially 
with little to no effect on juvenile abundance, depending on the position of stocks on the local stock-
recruitment  relationship. Furthermore it is important to note that the analyses assume that an 
effect of the wind farm will result in a step change in abundance associated with the treatment 
rivers. If an effect was more spatially or temporally graduated then the power of the analyses to 
detect it would be further reduced.” (pp.12-13) 

TLSB’s misplaced confidence that just a few years of rod catch (and/or electrofishing) data will 
enable it to detect “a 15% change … in the contribution of a particular year to overall production” – 
even though it does accept that “any change detected may not necessarily be attributed to the 
Project” (AEMP paragraph 8.3.6.27) – in our view critically undermines its proposals on numerous 
issues, from hypothesis testing to mitigation.  
 
Thus paragraph 8.3.6.15 states that “the final [annual survey] report will include the results of the 
statistical comparisons [of the rod catch data] that lead to the acceptance or rejection of each of the 
12 null hypotheses listed above”. Flawed and/or indeterminate statistical analyses will completely 
undermine this hypothesis testing. Similarly, Table 8.7 (under “further action”) states that “If 
consistent decline in fish stocks are observed further [presumably, primarily through the rod catch 
data comparisons] a review of the status of stocks in adjacent catchments would be undertaken to 
establish whether the condition is local or more wide spread and driven by external factors. If 
appropriate mitigation measures at the turbine and sluice gate structure will be reviewed.” Thus the 
‘trigger levels’ for mitigation measures (the AFDs) will presumably be based on the flawed rod catch 
statistical analyses. Any compensation to fisheries interests, as supposedly secured by article 38 in 
the DCO, would also presumably have to be based on these analyses (although even these do not 
purport to detect stock impacts lower than 15%, so no compensation would presumably be payable 
for such ‘undetectable’ impacts in any event). 
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3. Comments on draft DCO (at 28.10.2014) 

 
Article 38(1): we recommend the removal of “a real interest in”, which is confusing and redundant. 
“Compensation for any damage” should be replaced by “compensation for any loss or damage”, to 
be consistent with eg. Article 15(5). 
 
Article 46(1): it is not understood why the power to enter into a s.106 obligation should be confined 
to “land within the Order limits”. Agreements for construction/operation of eg. salmonid monitoring 
systems, such as fish counters (including at Panteg), may well be needed for areas outside the Order 
limits, including well upstream on the rivers. 
 
Requirement 7 (AEMP): this requires prior approval of the AEMP by NRW before development can 
commence. TLSB proposes that impacts will be monitored as set out in AEMP r.3, and then a 
steering group chaired by TLSB and including statutory bodies and others will decide whether any 
mitigation is required  on the basis of that monitoring (offsetting and compensation do not seem 
even to be contemplated). Any disputes are proposed to be referred to arbitration.  
 
Given the highly unsatisfactory nature of the proposed monitoring of salmonid impacts (see above), 
which is likely to be contested from the outset and which will  not – as presently devised – be able to 
identify clear and unarguable ‘trigger points’ for mitigation, etc, decisions by a developer-led 
steering group will in our opinion be practically impossible. There therefore needs to be a 
mechanism for the statutory regulators alone, utilising the monitoring information provided, to 
make these decisions using their expert judgment. 
 
Requirement 28(4): this requires the installation of AFD’s where new modelling, presumably of 
different types of turbine than previously assessed, indicates sea trout mortality greater than 2%. 
We do not see why the DCO should make mitigation conditional on further modelling (which should 
have been done already). This is the opposite of an appropriate precautionary approach. Given the 
continuing, substantial uncertainties – including as to the efficacy of monitoring of salmonid impacts 
– mitigation should instead be required on a precautionary basis and regardless of the further 
modelling, which will not resolve the uncertainties.  
 
A precautionary approach should also have been taken to the question of migratory salmonid 
impacts offsetting/compensation, as it was in relation to the Cardiff Bay Barrage and is 
recommended in the EC Guidance3. Such offsetting, which is likely to require development beyond 
the Order limits, should have been provided for in, or via, the DCO (such as via the 
power/requirement to make relevant s.106 agreements).  
 

 
 

Fish Legal 
25 November 2014 

3 “The Implementation of the Birds and Habitats Directives in Estuaries and Coastal Zones” (2011) 
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