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Chief Executive Officer 
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Pillar & Lucy House  
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Gloucester  
GL2 5RG 
 
 
12th September 2018 
 
 
Dear Mark, 
 
Tidal Lagoon Swansea Bay Marine Licence Application ORDML145 
 
Further to the recent acknowledgement from Clare Pillman, this letter sets out our position 
following the technical consultation referenced below and poses a number of options for 
you to consider. If you would find it useful, I would suggest we meet with you and relevant 
members of your team to talk through the finer detail and discuss how you would like to 
proceed with your application.  
 
In our considerations of the latest evidence we have been mindful of the feedback from 
Tim Carter that you shared with Clare on 15 August as it is always helpful to understand 
your perspective when considering the consultee responses. We’ve met fortnightly with 
your team throughout Tim’s leadership and want to continue with this approach so there 
are no surprises between us. I’ve not covered all of the points Tim raised in his feedback, 
but we are also happy to talk through these when we meet if it is helpful. 
 
Natural Resources Wales Permitting Service (NRW PS) has reviewed and consulted 
relevant technical specialists on the Tidal Lagoon Swansea Bay – Fish ADZ Systematic 
and Scenario Testing results v2.0 (June 2018). The technical consultation on this report 
closed on 3 August 2018 and the responses from the technical specialists were shared 
with TLSB as they were received.  
 
As a reminder, the objective of the sensitivity testing is to show the effect of each 
parameter on the model outputs to allow NRW PS to understand the associated risk of the 
values assigned to each of the parameters, and therefore informing the assessment of 
confidence in both the model outputs and the individual parameters. The objective of the 
scenario testing is to establish if the inclusion of these elements would have a significant 
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effect on the outcome of the model, to assist NRW PS in determining whether these 
parameters should be included in the model.  
 
As you are aware, the consultation responses highlighted that the sensitivity and scenario 
testing has not been undertaken correctly. Issues raised with the report include errors in 
the models, parameter changes not being implemented, sensitivity tests not being 
implemented, and the results not being presented correctly. Due to this, NRW PS cannot 
rely on the outputs of the report and consider that the objectives of the work have not yet 
been met.  I know you may disagree with this, but it is not possible to re-run the model on 
the information we have.  
 
Therefore, on the information presented, NRW PS cannot finalise the model parameters 
and request that the sensitivity and scenario testing work is completed to the required 
standard to allow us to move forward with the determination.  
 
We previously confirmed what is required in respect of the sensitivity and scenario testing 
in our letter dated 28 March 2018, which we attach again for your convenience. In addition, 
Appendix I of this letter provides our comments on the June 2018 sensitivity and scenario 
testing report which also need to be addressed. The spreadsheet “Model parameters and 
validation for sensitivity analysis Aug 2018” sets out the parameters that must be used for 
the ‘baseline’ scenario for this testing.  
 
Please note that there have been some amendments to this spreadsheet since the March 
2018 version (that was provided with our letter of 28 March 2018). These changes reflect 
comments received from consultees to the June 2018 sensitivity and scenario testing 
report consultation. Where comments are provided on the same issue/parameter in the 
March 2018 letter (and associated Model parameters and validation for sensitivity testing 
March 2018 spreadsheet), and Annex I below and the associated August 2018 model 
parameters and validation spreadsheet; the instructions in this letter and the August 
version of the spreadsheet need to be followed, as these represent the latest position.  
 
All of these requirements result from your decision in December 2016 to utilise a Monte 
Carlo Analysis for the modelling data, to provide a better evidence base than the 
November 2016 figures. We all agreed that this was a better approach. However, a 
complete and validated submission of this modelling data has still not been provided. If you 
wish for NRW to consider this evidence, you need to provide the completed revision of the 
sensitivity and scenario testing report and we would ask that you do this by 12 October 
2018 so we can progress the determination. 
 
I would therefore be grateful if you could confirm, as soon as possible, your intentions in 
respect of determining this application. Specifically, please would you confirm: 
 

a) Whether you will\are able to address the comments set out above, and provide a 
revised sensitivity and scenario testing report for the ADZ modelling by 12 
October?   
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b) If not, whether you intend to rely upon the November 2016 figures for fish impacts? 
Should this be the case, you will be invited to provide the necessary HRA and WFD 
information based on these figures to allow NRW PS to complete its determination 
of the marine licence application. This information must be provided within the 
timeframe that we will advise you of. 

 
c) If not, how you want to proceed with the application or whether you wish to 

withdraw it. 
 
If you chose option a) above i.e. providing a revised sensitivity and scenario testing report, 
and the updated sensitivity and scenario testing report is not received by 12 October 2018, 
or if the re-submission has not been undertaken correctly then we will proceed to option b) 
i.e. to determine the application using the November 2016 fish impact figures. 
 
We recognise that this is a really important stage in the determination and as I set out at 
the beginning of this letter we are happy to meet with you and your team to discuss these 
options further. 
 
 
Yours faithfully, 
 

 
 
John Wheadon 
Permitting Service Manager 
Natural Resources Wales 
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Annex I – NRW PS comments on the Tidal Lagoon Swansea Bay – Fish ADZ 
Systematic and Scenario Testing results v2.0 (June 2018) 
 

1. The sensitivity tests provided in the June 2018 report do not provide a full or reliable 
assessment of the sensitivity of the ADZ models to all of the model input 
parameters. There appear to be errors in some of the models, a number of the 
requested parameters have not been tested, and where changes have been made, 
the precise details have not been provided. The sensitivity and scenario testing 
must be redone to address these deficiencies. The updated report must conduct 
sensitivity tests for all parameters other than those that are known; justification must 
be provided to explain the reasoning why the chosen range of changes have been 
selected for each parameter; and where a test is not applicable to a certain species, 
reasoning should be provided to explain why it will not be tested. 

2. The June 2018 report does not include details of the way the sensitivity tests have 
been applied or the actual parameter values tested. The updated sensitivity analysis 
report should include details of how the tests have been applied and a full list of all 
parameter ranges, distributions for each species, and life stage, along with the 
evidence base for their selection. This could be in the form of updates to the tables 
in section 3 of the TLSB submission from the June 2017 report (‘Alternative Fish 
Impact Assessment – Addendum 1’).  

3. The results presented in Appendix A of the June 2018 sensitivity analysis report are 
unexpected and unexplained for some species. For example, river lamprey 
sensitivity to changes in age structure at mean, 95th and 99th %, result in very 
different model responses, additionally, it is unclear why the impact of changes in 
the values of one parameter on the model results can be larger at the mean and 
95th %, than the 99th %.  Changes to some parameters result in some possible 
contradictory model results. For example, +30, +20 and +10% scenarios for river 
lamprey’s DZW results in a percent change of 0.06, -0.48, 0.62% at the 99th 
percentile respectively. It also seems odd that sea trout is the only species to be 
“relatively insensitive to all parameters with the unique exception of near field 
avoidance, the only species model to exhibit such variation.” In the updated report 
these anomalies must be explained and if this is due to errors in the models the 
errors must be corrected, and updated results presented.   

4. The revised sensitivity and scenario testing must be undertaken using the 
parameters and values stated in the NRW PS ‘Model parameters and validation for 
sensitivity analysis – August 2018’’ spreadsheet as the ‘baseline’ scenario. 

5. The Bass, Plaice and Sole models do not need to be included in the sensitivity and 
scenario testing.   

6. The tables for sandeel were missing from the June 2018 submission and must be 
provided in the updated report.  

7. The June 2018 report has figures for mean, 95th and 99th % jumbled up which leads 
to repetition and confusion. The updated report must present the figures in a clear 
and concise way.  

8. In relation to the age structure of herring, sandeel, cod and whiting: In the “Tidal 
Lagoon Swansea Bay Alternative Fish Impact Assessment – Addendum 1 Monte 
Carlo Analysis of Alternative Draw Zone Models June 2017” TLSB provided tables 
that included annual mortality data for herring, sandeel, cod and whiting.  The 
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source cited by TLSB for the cod and whiting data was Turnpenny (1989), but the 
source for the herring and sandeel data was RWE (2013). However, TLSB 
appeared to have misinterpreted the mortality data, or used other data, and the 
resulting age structures used in the ADZ-MCA models were clearly anomalous.  
While we were not able to check the original Turnpenny and RWE sources, the data 
appeared reasonable. Therefore, the rationale for using the current TLSB data must 
be provided, or the life table data from Turnpenny (1989)/RWE (2013) should be 
used. 

9. In relation to the fecundity of herring, sandeel, cod and whiting: In the “Tidal Lagoon 
Swansea Bay Alternative Fish Impact Assessment – Addendum 1 Monte Carlo 
Analysis of Alternative Draw Zone Models June 2017”, TLSB provided tables that 
included fecundity data for herring, sandeel, cod and whiting.  The source cited by 
TLSB for the cod and whiting data was Turnpenny (1989), but the source for the 
herring and sandeel data was RWE (2013).  The fecundity data were however not 
included in the models at that stage, but Cefas added them to the Cefas validated 
versions. You must ensure that the sensitivity analysis and modelling is undertaken 
with the fecundity data included in the models. 

10. For a number of parameters (e.g. length) different, independently derived, values 
are applied to each life-stage. These are separate parameter values and should be 
tested separately, although this may not apply where the same value has been 
applied to more than one life stage because there is no basis for assigning different 
values. Although no details have been given in the June 2018 report of the specific 
values tested for different parameters, it appears that you have conducted all 
sensitivity tests on the parameter values for all life-stages simultaneously and not 
the separately derived values. This does not provide a clear picture of the sensitivity 
of the models to uncertainties in particular values, and the parameter values must 
be tested separately in the updated report. 

11. The tables in the June 2018 report show the % change in the 95%ile or 99%ile 
value in the right-hand column. These changes have been inappropriately 
expressed as a percentage of the changed value rather than of the baseline (+/- 0% 
change) value. This must be corrected in the updated report. It would also be 
helpful if the actual value was included. 

12. Tests should not only be conducted by changing the mean, or mid-point, of the 
distributions but the range of the distributions should also be tested as a separate 
exercise. This should be done, for example, by changing the difference between the 
minimum and maximum values of a uniform range or the S.D. of a normal 
distribution. No results have been provided for such sensitivity tests on the 
distribution ranges in the June 2018 report and this must be provided in the updated 
report. 

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. 

14. In the June 2018 report you have not conducted the sensitivity tests on all of the 
avoidance parameters but instead have provided results for ‘avoidance – FF only’, 
‘avoidance – NF only’ and ‘combined avoidance’. While these tests do not conform 
to the request from NRW PS to test all the model parameters, they indicate that the 
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models are all insensitive to avoidance as currently incorporated in the models. We 
therefore accept the approach that you have used.  

15. The inclusion of zero avoidance and its sensitivity assessment has highlighted 
some potential issues with the model (i.e. zero avoidance reduced impacts) and 
these discrepancies should be investigated, and if errors are present, corrected, in 
the revised report.  

16. In regard to predation, the June 2018 report has run the models applying 1%, 2% 
and 3% additional predation to all life stages simultaneously. It is not clear if such 
scenarios are realistic and determination of the levels of predation that should be 
used in the ADZ-MCA models is required for the updated report. This should include 
a review of available literature including the information and references that have 
been provided in the consultation responses from Cefas, NRW TE and EA.  

17. Predation has not been included for some life stages for certain species as they are 
not regarded as vulnerable to predation due to their size. However, some birds such 
as cormorants could handle (and preferentially do in winter) large fish and as such 
the predation impacts to all life stages should be included in the revised report.  

18. Predation has been applied to the models to fish exiting/entering the lagoon, but it is 
likely that the additional predation pressure would result from a combination of 
piscivorous fish aggregating at the reef structure (the lagoon walls), being attracted 
to the turbulence of lagoon operation, and from avian predators finding additional 
perches and roosting areas on the lagoon walls/structure. This risk cannot be fully 
quantified in the models so needs to be recognised as one of the limitations of the 
modelling, along with other limitations of parameters not included in the model such 
as use of selective tidal transport, shoaling, attraction to the lagoon, and 
aggregation.  

19.  The June 2018 submission presents scenario tests on the effects of applying 
retention time limits (RTL) to fish impounded in the lagoon. However, there appear 
to be errors in all of the models used to conduct these tests, and complex patterns 
of retention have been used to conduct these tests, contrary to the instructions from 
NRW PS. The updated report must present scenario tests for retention that are free 
from errors and follow the method previously instructed by NRW PS. Further 
information about the RTL errors with the models are provided in the Cefas 
consultation response (dated 27th July 2018). 

20. RTL should be scenario tested for lamprey species as well as migratory salmonids, 
eel and shad.  

21. Appropriate RTL values should be determined through discussion with experts or 
using a Delphi type approach, as the 25% values that are used in the June 2018 
report may be too long. The rationale for the level of retention applied to each life 
stage should be provided (see consultation from EA for comments on this). 

22. Retention should be tested by changing the RTL for each life stage separately (see 
Cefas consultation response (dated 27th July 2018) for further information).  

23. It should be noted that wherever impoundments occur there can be a profound 
impact on water quality.  This is not always to the detriment to fish, but often is.  
Water quality issues should be considered when your environmental assessments 
are updated, following the conclusion of the modelling work, particularly with respect 
to the survival and reproductive success of fish retained within the lagoon for long 
periods. 
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24. In the June 2018 submission, the models have been modified in which cut-off dates 
are applied, so that no fish enter the bay after the cut-off date. This is not 
considered to be appropriate. The use of a single cut-off date is a simplification of 
the true effect of delaying emigrating smolts or adults on their pre-spawning 
migration. In reality, the effects of delays on emigrating smolts and returning adults 
are likely to increase in magnitude as the length of the delay increases (i.e. smolt 
survival will decrease as the delay gets longer), but we have too little information to 
model such effects at the present time and therefore have to apply a single cut-off 
date. Thus, within the models, the cut-off date of 1st Nov for pre-spawning adults, 
for example, means that fish leaving the lagoon up until 31st Oct are assumed to be 
unaffected even if they have been delayed for many weeks, but fish leaving the 
lagoon after 1st Nov are all counted as mortalities even if they have been delayed 
for only one tide. TLSB has suggested that it is inconsistent for fish to be migrating 
through the bay after the cut-of date. This is not the case, it simply means that fish 
migrating late in the season are assumed to be increasingly intolerant to any 
unnatural delays.  

25.  In the June 2018 report you have not applied the duration of presence parameter to 
the models as instructed by NRW PS, and the method that you have utilised is 
considered to be inappropriate. You do not appear to have made sufficient use of 
available tracking results to estimate duration of presence (DoP) for migratory 
salmonids, and you have not explained your selection of the tracking data and have 
not given reasons why other specific tracks have been ignored. The data in Annex 
D of the sensitivity report do not appear to conform to a geometric distribution and 
so this distribution is not appropriate. A more complete evaluation is required of the 
available tracking data and as many results as possible should be used. Values 
should be drawn at random from this data set to parameterise each iteration of the 
model. Further information about the issues with the method that you have 
presented are detailed in the consultation response from Cefas (dated 27th July 
2018) and NRW TE.  

26. The table ‘The summary of Summary of Known Coastal Release Fish Tracks’ in 
Appendix D of the sensitivity analysis report on page 68 that provides the average 
figure of 15.57 tides, does not include any data from the large sample size from the 
Welsh Dee, where information from tagging and entry into freshwater upstream of 
Chester weir was recorded. This data should be considered in the revised report. 

27. Most of the studies referred to for duration of presence seem to concentrate on 
salmon while the data has been inferred as representative of sea trout. This leap 
cannot be made with high confidence. Sea trout are far more coastal in their life 
strategy than salmon and it is reasonable to assume that returning sea trout may 
use Swansea Bay as a feeding site or refuge while waiting for suitable conditions to 
enter their natal river.  Many juvenile sea trout may spend extended times in 
Swansea Bay before returning to their natal rivers in subsequent years so their 
duration of presence may exceed that expected of returning salmon.   

28. In the June 2018 report changing the number of tides used to estimate the 
population range has not been tested. The tests which appear to have been done 
are separate tests for varying the number of tides used in ‘Duration of presence’ 
and varying population range, and not varying the number of tides used to estimate 
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the population range in the first instance. The updated report must present 
sensitivity testing of the number of tides used to estimate population range. 

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.  

30. For European eel, herring and sand eel, specific requests were made to test impact 
levels at the local (Swansea Bay) population scale as well as the wider population 
scale. This should be done by adjusting the population range accordingly. This must 
be provided in the updated report, rather as part of the final submission.  

31. It is not necessary to conduct six sensitivity tests (between +30% and -30%) on 
each parameter in the updated report, as this is only required to establish the 
relationship between the parameters and the impact. This could be established for 
just one or two species. 

32. Population range for resident river lamprey and sea lamprey in the June 2018 report 
uses a fixed value based on depth preference. As set out in the NRW PS letter and 
spreadsheet provided on 28th March 2018, the minimum value should be set the 
same as the maximum from the previous life stage (i.e. transformers) and the 
maximum as the depth preference (77500 ha). This must be corrected in the 
revised report. 

33. Shad duration of presence: as previously instructed by NRW PS, two types of 
resident fish should be included in the modelling for the revised report.  

34. Eel diurnal behaviour: as previously instructed by NRW PS, sensitivity testing of 
selective tidal transport is required whereby elvers entering the lagoon are 
considered lost to the population. This must be provided in the revised report.  

35. River Lamprey and Sea lamprey diurnal behaviour: as previously instructed by 
NRW PS, the daytime activity of lamprey may be 15% to 25% of that in the night. 
This range should be used in the assessment for both species; this is equivalent to 
using multipliers of 0.567 to 0.618. 

36. River Lamprey and Sea lamprey cut off dates: the sensitivity analysis should be 
undertaken using the cut off dates stipulated in the “Model parameters and 
validation for sensitivity analysis Aug 2018” spreadsheet.   

37. Sea lamprey population range for migrating transformers:  It is unclear from the 
model how many tides have been used to define the population range. Sea lamprey 
transformers have the same swimming speeds as river lampreys and the same 
number of tides should be used. 

38. Herring adult swim speed: as previously instructed by NRW PS, adult swim speed 
should be 1.1 ± 0.03 bl s1. 

39.  Sandeel: as previously instructed by NRW PS, fish length and swim speed should 
use the values stated in the “Model parameters and validation for sensitivity 
analysis Aug 2018” spreadsheet 

40. Cod fish length: as previously instructed by NRW PS, a maximum length of 0.561 m 
should be used for adult cod.   

41. The in-combination analysis of most influential parameters is confusing. The 
intention for the in-combination assessment is to show/identify possible correlation 
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between parameters. Statistically significant correlated parameters can result in an 
artificial amplification or reduction of impacts that could be corrected if needed. 

42. The “TLSB ADZ sensitivity testing and scenario testing report v1 (February 2018)” 
states that in-combination tests would be run for salmon, European eel and herring. 
The NRW PS comments on this report (NRW PS 28th March 2018 letter) states 
“Limited information has been provided on the proposed in-combination changes 
that will be tested and so it is not possible to comment on them in detail. Some in-
combination testing is likely to be informative, but it will need to be conducted on an 
exploratory basis. Population range is also likely to be a key parameter and so 
should be included in combination tests”. However, within the TLSB Fish ADZ 
Systematic Sensitivity and Scenario Testing Results V2.0 in-combination tests are 
only provided for bass and sole for swim speed, injury rate and population range. 
Other species show similar or greater sensitivity to injury rate/population 
range/swim speed than sole, so it remains unclear on what basis the species were 
selected. None of the specific sensitivity tests, such as ‘duration of presence’, or 
inclusion of predation have been included in the in-combination tests, even though 
the models are sensitive to inclusion of these parameters. More thorough in-
combination testing must be undertaken in the update report. 

43. Page 13, figure 4.12 and Page 22 Fig 4.29 – there is no explanation of what sex 
ratio method 2 uses, or what method 1 is, and there are no results presented for 
method 1. This should be addressed in the revised report. 

44. Page 51, section 8.1.11 - The conclusion in the original ES was that losses to 
commercial fishermen, from being unable to fish in the lagoon area was mainly to 
small scale potting and netting and was concluded to be minor. Any benefits to fish 
from the reduced level of commercial exploitation within the lagoon can therefore be 
considered to be minimal. 

45. Page 74, section 10.6.1 – This statement is incorrect. Based on the results 
presented in the rev 2 report, retention does not increase overall fish mortality for all 
species. Impact levels increases for sea trout and shad but decreases for salmon 
and eel. 


