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Parameter Change Requests from NRW-PS 
 

  December 2017 Comment from NRW - PS  TLSB Comment - Jan 2018 NRW PS position on the model parameters Aug 2018 TLSB Update Position - Dec 2018 

1 Detailed reasoning for the parameter changes has 
not been included and we refer you to the 
comments made by the consultation bodies which 
have been re-attached for ease of reference. 

We have previously expressed concern that where 
comments have been received they have not, in all instances, 
been supported with additional evidence. Our concern is 
compounded by the fact that some of our evidence (from 
scientific literature) appears to have been disregarded, with 
no clear justification.  

    

2 In addition to these specific parameters, significant 
concern has been raised that the predicted sheer 
stress is now much reduced from previous estimates.  
We understand that this is due to the new turbine 
design.  However, please can you clarify if the shear 
stress values quoted are the maximum possible 
upper limit of shear stress from this design, or if this 
is a mean value, and what the confidence limits of 
this value are. 

TLSB have previously provided presentations by GE Andritz 
to NRW-TE and Cefas on the use of revised CFD data within 
the fish impact models. This explained how the dramatic 
reductions in shear stress were achieved through revised 
turbine design and bespoke CFD modelling associated with 
that design. This information was preceded, and supported, 
in reports by THA Aquatic (Tidal Lagoon Swansea Bay : Shear 
Stress Example for Salmon (Nov. 2015) & Technical Note : 
Turbine Selection to Minimise Impact on Fish (Nov 2015)). 
Paragraph 3.1.0.3 of the latter report states: "Prototype scale 
CFD modelling of the Swansea varspeed turbine including 
static pressure and shear stress analysis has shown a 
significant reduction in maximum shear stress values from 
>5000N/m² for the synchronous turbine to <10N/m² for the 
Swansea variable speed turbine. This compares with an 
estimated fish injury threshold of 1600 N/m2 reported by 
Čada et al (2007). The result of this is a dramatic reduction in 
injury rates for herring and shad of >90%."  

Resolved - response from TLSB states that maximum 
upper limit for sheer stress has been used. 

  

3 Overall issues       

3.1 Sensitivity analysis – The consultation bodies have 
indicated that an overall sensitivity analysis should 
be included for the model to be considered 
complete. We therefore propose that a sensitivity 
analysis of the model parameters should be 
submitted. I have attached a paper supplied by 
Maria Alvarez (Natural England) with a methodology 
for this. This analysis must show the effect of each 
parameter on the model output, and the interaction 
between parameters. If you have any questions on 
how to undertake this, please let us know and we’ll 
obtain further advice. This is in addition to the 
additional sensitivity assessments that have been 
requested for specific parameters. 

TLSB have already undertaken, and provided the results of 
previous sensitivity testing in June 2017 as requested. 
Addendum 1 - Tidal Lagoon Swansea Bay – Monte Carlo 
analysis of Alternative Draw Zone models (June 2017). This 
involved amending the following model parameters to assess 
the impact on the overall assessment results : *   Integrated 
Blade Strike Injury Model *   Alternative Application of 
Avoidance Behaviour *   Retention Time *   Atlantic salmon 
fecundity from length-weight and weight/fecundity 
relationship *   Migratory salmonid duration of presence 
TLSB have considered retention time and how this could be 
incorporated further within the models. Due to the lack of 
evidence that could be used to support the parameters TLSB 
do not consider it appropriate to attempt to include this.TLSB 
consider that the model could continue to be refined 
particularly as more data become available but this will be 
the case for all models examining environmental scenarios.  
At this stage, we would seek a focus on the model as it 
currently stands and areas remaining where evidenced data 
put forward during the consultation process will result in 

In previous submissions, TLSB has evaluated various 
alternative model scenarios but they have not 
conducted a systematic analysis of the sensitivity of 
the assessment model to different parameter values. 
The overall aim of the sensitivity analysis that was 
requested by NRW PS in the letters dated 19th 
December 2017 and 13th February 2018 is to identify 
the parameters that have the biggest influence on the 
model outputs. 

TLSB have undertaken further extensive sensitivity 
testing on ten species of fish and twenty-nine life-
stages. This has involved over 1700 individual sensitivity 
tests each with a minimum of 10,000 iterations. This 
work has enabled TLSB to ensure that the baseline 
models are working correctly and identify the 
parameters having the greatest influence on the impact 
assessment. Additionally, several hypothetical scenario 
tests have been undertaken which have considered the 
application of even more extreme parameter values - 
some of which are implausible.  
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more confidence in impact predictions.  TLSB recognise that 
NRW-PS require the sensitivity test information in order to 
assess the impact of each parameter on model outputs, 
confidence in the parameter values and thus assign risk 
levels to each.  

    TLSB will provide an outline of proposed sensitivity testing to 
examine the sensitivity of the model to parameters where 
there is reduced confidence.  TLSB have noted that sensitivity 
testing for retention time, population range of resident sea 
trout life stages and the inclusion of additional life stages for 
other species, has been raised by NRW PS.  TLSB will initially 
re-run the models using the agreed validated model and 
parameters and provide the output to NRW PS such that it 
can be compared to the results run on the same model by 
CEFAS.  Sensitivity testing will then be carried out based on 
the agreed protocol and the output provided to NRW PS.  
Although informing the decision by NRW PS, TLSB do not 
consider that submission of this sensitivity testing should 
delay consideration of the impact values e.g. in relation to 
HRA, WFD and mitigation and a holistic view could be taken 
as part of the overall evaluation that would be prepared for 
consultation.    

3.2 Avoidance – We are not satisfied that the current 
evidence provided by TLSB relating to avoidance 
behaviour sufficiently justifies the proposed 
parameter values. Cefas have devised an alternative 
avoidance methodology, based on swim speed, 
separating near-field and far-field avoidance. This 
has been added to the model during the validation 
stage. We consider that the model should be re-run 
to use these parameters. In addition, we consider 
that the model should be re-run to show the effect 
of ‘no avoidance’. 

The Cefas' approach relies on the assumption that the 
likelihood (or propensity) of an individual to show avoidance 
behaviour is directly related to the speed that the individual 
is swimming at at any given time (given that Cefas propose 
relating far-field avoidance to draw-zone area/width, which 
is directly related to swimming speed). This is not considered 
to be a valid assumption as the speed that a fish is swimming 
at has not been identified within the literature as a 
determining factor in its likelihood to show avoidance. Fish 
have a number of well-developed senses. They can detect 
and react to light, sound and vibration, temperature, taste 
and odour, pressure change, touch, hydraulic shear, 
acceleration, electrical and possibly magnetic fields. The 
factors which have been shown to determine avoidance 
rates include swimming capacity, accelerating flow, pressure 
change or visual/aural cues. Thus, relating avoidance 
responses only to the modelled swimming speed of 
individuals is inappropriate. 

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 models are all 
insensitive to avoidance as currently incorporated in 
the models. We therefore accept the approach that 
you have used.  

The latest sensitivity testing work has been undertaken 
on models containing the Cefas avoidance 
methodology. TLSB still have some concerns about the 
application of this approach which relies upon fish swim 
speed to determine the degree of avoidance in the near 
or far field. The model also incorporates a deminimus 
cut-off value of 0.2ms-1 which was always intended to 
be applied to passive drifting life-stages (e.g. glass 
eel/elvers).  This is currently applied to all life-stages 
even though they are all capable of swimming at a 
range of faster speeds than the 'foraging' speed 
currently used. TLSB have sensitivity tested the 
individual components of the avoidance parameter to 
confirm and particular sensitivity to the parameter.  

    Near-field avoidanceWithin the ADZv.2, fish are modelled to 
be swimming at their 'cruising', 'optimum' or 'foraging' 
speed. Individuals can therefore swim more quickly up to 
their maximum sustained swimming speed (MSSS) or 
maximum burst speed. Fish are capable of maintaining their 
MSSS for c. 200 minutes (Beamish, 1978). Individuals who 
show 'divergent' behaviour around hydrokinetic turbines are 
likely to do so because there is an opportunity to do so in 
such situations. Whilst becoming less likely the closer a fish 
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gets to the turbine housing and the more central the fish is in 
relation to the 16 turbines,  individuals may still be able to 
take divergent action. An example of such behaviour was 
evidenced during filming by Smit et al, (2016)  when an eel 
was recorded swimming across the face of a turbine and 
then heading upstream.   If however, divergent behaviour 
isn't sufficient for the fish to avoid the turbines, it does not 
mean that they will not still show other behavioural change 
in response to flows, noise, visual or pressure cues within the 
draw zone. For example, fish can turn 180o toward the flow  
(positive rheotaxis) and hold within the flow by swimming 
marginally quicker than the flows towards the turbines or 
alternatively, they may accelerate away swimming against 
the current (potentially in any direction). Given that fish can 
swim at their MSSS for at least 200 minutes this would take 
them past the period of generating and into the holding 
period (turbines not operational) when they can move away. 
For many fish, their MSSS is faster than the flow speeds 
outside but approaching the turbine house (<1.2ms-1) and so 
individuals swimming at this speed would actually move 
away into slower flowing water and ultimately out of the 
draw zone altogether. Therefore, near-field avoidance is 
considered to have been underestimated by Cefas in entirely 
discounting evidence altogether of the many fish that do 
show a behavioural response, and in assuming that it may 
only take a period of MSSS/burst-swimming to undertake 
near-field avoidance behaviour. Cefas' has also not 
considered the evidence cited by TLSB from Piper et al. 
(2013) and Hammar et al. (2013) which show higher 
avoidance rates. Given the range of near-field data cited by 
Cefas and by TLSB, and that it is unlikely that avoidance will 
be either 0% or 100%, we consider it would be appropriate 
to model near field avoidance with a normal distribution of 
µ=25%, σ=8% (reflecting the values from Vowles et al., 2014 
and other higher and lower potential values from the 
literature). This will give a 95% confidence interval of near 
field avoidance of 9-41%, with the limits of the distribution 
as <1% and c.49% 

    Far-field avoidanceWithin the ADZv.2, fish are modelled to 
be swimming at their 'cruising', 'optimum' or 'foraging' 
speed. The first point at which a fish is modelled to 
potentially show far-field avoidance behaviour is at the point 
that they encounter the draw zone (i.e. the area of water 
flowing faster than their current cruising swimming speed 
towards the turbines'). This is an area of water flowing only 
very marginally more quickly than their current swimming 
speed but is an area of accelerating water flow towards the 
turbines that many fish will be able to detect. As Cefas state, 
at or before this point, a change in direction will be all that is 
required to show avoidance behaviour. However, individuals 
showing far-field avoidance within the literature (such as 
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Shen et al., 2016) have done so far before the point at which 
there may be any clear flow, visual or aural cues to detect or 
to trigger avoidance (for example sensing a small, bed-
mounted hydrokinetic turbine from 140m), and so far-field 
avoidance should not be linked to distance from the turbines 
or swimming speed, and would more appropriately be linked 
to a distance from the draw zone or simply a range applied 
to all individuals given their varied methods of sensory 
perception. A far-field avoidance rate of 21.8-49.4% for all 
individuals is therefore considered an appropriate and 
evidence-based value for this parameter. We have previoulsy 
provided papers which refer to avoidance behaviours by fish 
up to 300m away from approaching trawls (NERC, 2013) as 
evidence to support this view. Overall, considering both the 
proposals for near and far-field avoidance, utilising these 
values would give an overall lower avoidance rate of 22.58% 
and an overall upper avoidance rate of 74.19%. 

3.3 Fecundity/sex ratio – We consider that that this 
should be included to estimate impact on spawning 
potential. Cefas have advised that this could be 
added to the model during the validation stage. 

TLSB have accepted the changes made by Cefas.  The rationale for using the TLSB data must be 
provided, or the life table data from Turnpenny (1989) 
should be used. 

Life tables from Turnpenny (1989) have been 
incorporated into the Survival Calculations worksheet 
where appropriate.  

4 Salmon parameters       

4.1 Adult swim speed – the range should be 0.5 to 1.0 bl 
s-1 

We have previously cited the paper by Drenner which refers 
to an average of 1.0bls -1   not an upper limit as proposed by 
NRW-PS. This is supported by Quinn (2011) and furthermore 
TLSB felt that these values were agreed at the 2/3 May 
meeting with a lower cruising speed being applied to 
resident sea trout only.  We propose modifiying our 
approach to ensure that the MCA encompasses the range of 
possible values and will model the swimming speed of 
salmon with a normal distribution with (μ=1 bls-1, σ=0.25bls-

1) to remove the need to bound the upper and lower values 
in a discrete uniform distribution and thus account for the 
lower and higher swim speeds presented in Hawkins et al. 
(1979) and Smith et al. (1981). This distribution would have a 
99.7%CL values of 0.25bls-1- 1.75bls-1  and would be 
continuous so would have possible values below and above 
this to incorporate the range of data in existence. 

Adult swim speed – the range should be 0.4 to 1.0 bl 
s-1 

TLSB still disagree with the further reduction in swim 
speed. However, the requested values have been 
incorporated into the precautionary baseline models 
and senstivity testing regime.  

4.2 Sex ratio – current sex ratio is 0.45:0.55 M:F. This 
should be changed to 35-55% F for 1SW and 50-80% 
F for MSW. 

TLSB accept the proposed change and will include in future 
MCA model runs.  

Sex ratio should be 35-55% F for 1SW and 50-80% F 
for MSW 

Agreed and incorporated into model. 

4.3 Duration of adult presence – a second alternative 
approach was submitted in the June 2017 
submission for this parameter, in which each 
iteration is sampled from the available data. We 
consider it appropriate to use this approach in the 
model, rather than current approach of using 7.2 ± 

TLSB have provided a list of the tracked fish (Appendix 1 of 
Alternative Fish Impact Assessment - Addendum 1 - June 
2017). These individual fish were considered suitable 
because the fish in each case travel from the coastal waters 
into an esutary and in some cases, a river and there is either 
an actual or estimated time duration associated with this 

Duration of presence should be applied to the model 
using the second 'alternative' approach that was 
submitted in the June 2017, in which each iteration is 
sampled from the available data. The full range of 
available data should be utilised, including tracking 
data from the Tawe and Taff.  You must explain your 

TLSB have further reviewed available reports and 
tagging data. A list of over 480 tagged fish has now 
been compiled for which coastal/estuarine time of 
travel data is available. This data is obtained from a  
other rivers including the Taff, Tywi, Tyne and Tana.  
TLSB believe that the selected values are highly 
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100 tides. However, the full range of available data 
should be utilised, including tracking data from the 
Tawe barrage which is considered to be lacking from 
this analysis. Please submit a list of proposed data to 
be included for agreement prior to re-running the 
models. 

movement.There are numerous more tracks of fish from 
other studies but these are predominantly of tracked fish 
movements in estuaries and into freshwater and not 
relevent to the situation in Swansea where the turbine/sluice 
housing is in the open sea (>2km from the shore) and not 
situated in an estuary where migratory salmonids are known 
to show different behaviours including delayed entry into 
freshwater.  Thus, many other tagging and tracking studies, 
including those on the Dee and Tywi, whilst extremely 
comprehensive, do not provide data on fish 
behviour/duration in coastal waters. Furthermore, TLSB 
believe that studies of post-impoundment tracked fish, 
below the Tawe and Cardiff Barrages do not provide valid 
representative examples as in both cases fish are impeded 
entering the estuary/impoundment. On the basis of the 
above we do not feel that it would be appropriate to change 
the approach taken using such a small dataset from which to 
randomly select values. 

selection of the tracking data and given reasons if 
specific tracks are not used. 

precautionary given that nature of the studies from 
which data has been selected many of which were 
undertaken in estuaries rather than the open sea. 
Where the latter was undertaken, little monitoring in 
the marine phase of migration was possible due to 
available technology at the time of the studies. Whilst 
reports for the Dee Estuary tagging studies were 
reviewed it was not possible to obtain comparable 
values to those obtained from other studies.  

4.4 Retention time – a sensitivity assessment is required 
to test the effect of retention times, rather than a set 
cut-off date, to account for the impact of delay on 
individuals throughout the season.  

No evidence has been presented to support the inclusion of 
a retention time in the model and TLSB do not consider it 
appropriate.  TLSB would reiterate the points made in our 
previous response notably :(1) That the impact of fish being 
delayed in a marine impoundment have not, to our 
knowledge, been studied. There have been studies 
demonstrating delayed migration in rivers caused by low-
flows and barriers to migration - these are not representative 
of the lagoon situation which will reduce in volume (by 
approximately 50%) and area on each ebb tide. (2)  The 
inclusion of avoidance rates applies to fish within the lagoon 
as well as those in the wider Swansea Bay and fish which 
remain in the lagoon at the end of the season will be 
considered as lost due to cut-off dates. TLSB have previously 
cited evidence which would support a cut-off-date in mid 
June for salmon smolts having originally suggested 1st July 
and have already moved that date forward to mid-June at 
the request of Cefas/NRW-TE.  

The June 2018 submission appears to have errors in all 
of the models used to conduct Retention Time Limit 
(RTL) tests, and complex patterns of retention have 
been used to conduct these tests, contrary to the 
instructions from NRW PS. Retention time limits must 
be applied to the model  following the approach 
suggested by Cefas, the details of which were 
provided with the NRW PS letter dated 28th March 
2018.  Retention should be tested by changing the RTL 
for each life stage separately and the rationale for the 
baseline RTL's used for each life stage should be 
provided.  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 baseline RTL's used for each life stage should 
be provided. 

TLSB remain concerned about the inclusion of a 
retention time scenario test given the lack of any 
evidence upon which to parameterise such a test.  The 
models have been amended to enable retention to be 
factored instead of a cut-off period.  An approach has 
been devised for the salmon models whereby the 
retention time in the late summer/autumn is, for each 
model iteration, based on the corresponding duration 
of presence selected for the same iteration. Thus, a fish 
with a short duration of presence will have a short 
retention period. Conversley, a fish modelled as being 
in the coastal area for longer will be considered to be 
able to tolerate a longer period in the lagoon before it is 
considered lost.   

4.5 The cut-off date of 16th June should be replaced 
with 1st June. 

In terms of salmon smolt cut-off dates, Cefas (11/10/16) 
stated: "NRW(TE) have advised TLSB that salmon smolts on 
the River Afan, which is relatively close to the River Tawe, 
have been seen to run between mid-March and mid- June, 
with the great majority running in April and May." As 
NRW(TE) has advised that salmon smolts leave the river 
naturally to commence migration up to mid-June, TLSB 
consider that it is not appropriate to assume that that fish 
leaving the lagoon before this date would be lost.Within the 
salmon model all smolts are assigned  to April and May (50% 
to each month). This then results in a distribution (as a 
consequence of the averaging over ~60 tides) from mid 
March to mid June as supported by NRW's statement. 

The cut-off date of 16th June should used. Agreed and incorporated into model. 
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5 Sea Trout parameters       

5.1 Adult swim speed – the range should be 0.5 to 1.0 bl 
s-1 

TLSB have previously cited the paper by Drenner which 
refers to an average of 1.0bls -1 not an upper limit as 
proposed by NRW-PS. This is supported by Quinn (2011) and 
furthermore TLSB felt that these values were agreed at the 
2/3 May meeting with a lower cruising speed being applied 
to resident sea trout only.  TLSB propose modifiying our 
approach to ensure that the MCA encompasses the range of 
possible values and will model the swimming speed of 
salmon with a normal distribution with (μ=1 bls-1, σ=0.25bls-

1) to remove the need to bound the upper and lower values 
in a discrete uniform distribution and thus account for the 
lower and higher swim speeds presented in Hawkins et al. 
(1979) and Smith et al. (1981). This distribution would have a 
99.7%CL values of 0.25bls-1- 1.75bls-1  and would be 
continuous so would have possible values below and above 
this to incorporate the range of data in existence. 

The range should be 0.4 to 1.0 bl s-1 TLSB still disagree with the further reduction in swim 
speed especially given that for sea trout it was originally 
agreed that there would be a different swim speed 
used for resident and migrant life-stages. However, the 
requested values have been incorporated into the 
precautionary baseline models and senstivity testing 
regime.  

5.2 Population range (residents) - a sensitivity 
assessment is required to test the impact of bias 
toward the shore. 

NRW/Cefas have previously requested that we consider the 
impact of fish being concentrated closer to the shore but 
have not provided evidence to support this point.  TLSB have 
expressed concerns that with this approach if fish are 
concentrated towards the river mouths (as originally 
suggested) then they may be out of reach of the turbines and 
sluices and thus have zero encounter rates. As identified in 
response to comment 3.1, TLSB will prepare an outline of 
proposed sensitivity testing.  As part of this proposal, a 
methodology for testing population ranges will be further 
explored considering a range of possible distributions - this 
will include population ranges smaller than those currently 
modelled but also larger (noting that TLSB did not use the full 
known extent of sea trout ranges (into the Irish sea) within 
the current model).  TLSB will note the limitations of such 
sensitivity testing in relation to supporting data to set the 
range of values used. 

Population range (residents) is to be covered in the 
sensitivity assessment to test the impact of bias 
toward the shore.An additional test, amending the sea 
trout population to 25% of the area currently used is 
also to be undertaken.  

TLSB have provided a sensitivity test which assumes a 
25% smaller area than the conservative area currently 
used in the model.  In addition we have provided 
scenario tests for an expanded population range given 
that sea trout are known to migrate further afield and 
this is supported by Cefas modelling work as part of the 
Celtic Sea Trout Project.  

5.3 Duration of presence (migratory adults) – a second 
alternative approach was submitted in the June 2017 
submission for this parameter, in which each 
iteration sampled from the available data. We 
consider it appropriate to use this approach in the 
model. However, the full range of available data 
should be utilised, including tracking data from the 
Tawe barrage, which is considered to be lacking from 
this analysis. Please submit a list of proposed data to 
be included for agreement prior to re-running the 
models. 

As above for salmon (4.3) but there are fewer tracks relating 
to sea trout movement from coastal areas into freshwater 
and thus, the very small sample number could skew the data 
analysis. We would therefore propose retaining the existing 
duration of presence of 10 tides for adult migrant sea trout 
life-stages.  

Duration of presence should be applied to the model 
using the second 'alternative' approach that was 
submitted in the June 2017, in which each iteration is 
sampled from the available data. 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. 

Whilst the requested approach has been applied to 
salmon it was felt that there was insufficient 
comparable data that could be used for sea trout. We 
have therefore amended (increased) the duration of 
presence values within the model using data obtained 
from the Tywi tagging studies.Sea trout studies are far 
more limited that salmon and when undertaken are 
biased towards the impact on larger fish (due to old tag 
sizes) and also to fish caught and tagged within an 
estuary rather than at sea.  

5.4 Retention time – a sensitivity assessment is required 
to test the effect of retention times, rather than a set 
cut-off date, to account for the impact of delay on 

Please refer to our comment in 4.4 above.   TLSB do not 
consider it appropriate to include retention time in the 

The June 2018 submission appears to have errors in all 
of the models used to conduct Retention Time Limit 
(RTL) tests, and complex patterns of retention have 

TLSB remain concerned about the inclusion of a 
retention time scenario test given the lack of any 
evidence upon which to parameterise such a test.  The 
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individuals throughout the season.  model. been used to conduct these tests, contrary to the 
instructions from NRW PS. Retention time limits must 
be applied to the model  following the approach 
suggested by Cefas, the details of which were 
provided with the NRW PS letter dated 28th March 
2018.  Retention should be tested by changing the RTL 
for each life stage separately and the rationale for the 
baseline RTL's used for each life stage should be 
provided.  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 baseline RTL's used for each life stage should 
be provided. 

models have been amended to enable retention to be 
factored instead of a cut-off period.  An approach has 
been devised for the salmon models whereby the 
retention time in the late summer/autumn is, for each 
model iteration, based on the corresponding duration 
of presence selected for the same iteration. Thus, a fish 
with a short duration of presence will have a short 
retention period. Conversley, a fish modelled as being 
in the coastal area for longer will be considered to be 
able to tolerate a longer period in the lagoon before it is 
considered lost.   

5.5 Should this show that the model is not sensitive to 
retention time, the cut-off date for kelt migration 
should be extended to 15th June. 

TLSB have not applied a cut-off time for sea trout kelts, nor 
have we been given any evidence to support such an 
approach. At present, the model indicates that all sea trout 
kelts will have exited the lagoon by March 1st. There is no 
evidence to suggest that even if sea trout kelts were retained 
in the lagoon that this would be detrimental to their 
reconditioning and future spawning.  

A cut off date is not required for kelts Agreed and incorporated into model. 

6 Shad parameters       

6.1 Juvenile length – the range should be changed from 
0.055 ± 0.025 m to 0.1 ± 0.025 m. 

It is expected that this change would make little difference to 
the impact assessment.  
 
Surrogate STRIKER species and life stage data are not 
available for this scenario and as such, a change to the fish 
lengths being used in the models at this stage would require 
a re-run of STRIKER models in order to generate an 
appropriate range of injury values.  TLSB do not consider a 
change in juvenile length is warranted particularly given the 
lack of any evidence supporting the presence of juvenile 
shad in Swansea Bay. 

The range should be 0.1 ± 0.025 m. Agreed and incorporated into model. 

6.2 Adult length – the full size range of shad may not 
have been fully included in the model. The 
parameters of ‘adult length’ and ‘juvenile length’ 
should be adjusted appropriately to remove this gap 
(i.e. no 20 to 55cm fish are currently included), 
unless a sensitivity assessment to show that this 
change does not make a substantive difference can 
be provided. 

TLSB would note that this is a request for additional work 
that has been raised after species and assoiated size/ages of 
lifestages were agreed in 2015.  However, TLSB consider that 
a further length-frequency distribution for immature adults 
could be incorporated, with a surrogate species and life-
stage, for which STRIKER data is available, being used to 
generate the range of injury values (e.g. adult herring of 
length 25cm ± 7.5cm). 

The length used for adult shad in TLSB's June 2017 
submission should be used in the sensitivity analysis   

In order to address the concerns expressed TLSB have 
incorporated a third intermediate life-stage. The new 
sub-adults have been modelled with a length of 0.25m  
with juvenile and adults remaining at 0.1 and 0.37m 
respectively.  

6.2 Duration of presence – two types of fish should be 
included in the model: Type 1 – as currently 
modelled; Type 2 – present year-round. 

This is a reasonable request and would ensure consistency 
with the sea trout approach (i.e. modelling some lifestages as 
present year-round if not spawning but remaining resident 
for that year, and modelling some lifestages as present for 
only part of the year if moving into rivers to spawn). The 
model will be updated accordingly. 

As agreed, two types of fish should be included in the 
model: Type 1 – as currently modelled; Type 2 – 
present year-round. 

Agreed and incorporated into model. 
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6.4 Swim speed – the range should be 1 to 2 bl s-1 Swim speed data for adult shad is sourced from Larinier 
(1996), reported in EA (2004), which reports cruising speed 
(rather than sustained speeds) of shad (0.3-0.5m length) of 
0.8-1.5 ms-1 (2.67 - 3bls-1) and Clough et al. (2004) which 
found sustained swim speeds of shad (0.3-0.39m length) of 
0.5ms-1 (1.28 to 1.67bl s-1). TLSB believe that it would be 
incorrect to restrict the parameter range to below that 
quoted by Larinier given that the purpose of the Monte Carlo 
Assessments are to encompass values within available 
evidence.  

Swim speed – the range should be 1 to 2 bl s-1 Agreed and incorporated into model. 

6.5 Predation - individuals that have entered the lagoon 
should be modelled as lost to the population.  

This is a completely new request and completely 
unsupported by any evidence to suggest that shad (or any 
other species) will be more susceptible to predation within 
the lagoon than in the open sea. It could be argued equally, if 
not more strongly that fish in the lagoon will have greater 
protection from predators given that cetaceans and marine 
mammals will be excluded from the lagoon.  

The model should be run to show the effect of 
individuals entering the lagoon being lost to the 
population. 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 sensitivity analysis report (rev 2) consultation 
responses from Cefas, NRW TE.Predation impacts to 
all life stages should be included in the revised report.  

TLSB have previously expressed concern about the 
incorporating a quantitive value for predation in an 
encounter and injury model. However, we have 
consulted with expert advisors whom have suggested 
that we use the annual instantaneous mortality rate, 
that is available for some fish species, as the basis for 
such an assessment. An individual tidal mortality rate is 
calculated  with any predation leading to an increase in 
this value.  In order to try and identify a relevant and 
meaningful value numerous papers have been 
reviewed. However,  no values have been obtained that 
could be reasonably used to represent the lagoon 
scenario.  In order to progress the sensitivity tests the 
available data obtained from the scientific literature has 
been summarised to obtain a mean, median, maximum 
and minimum value and tests applied using such values 
in the absence of any other suggested approach.  

7 Eel parameters       

7.1 Population range (elver) – Range should be changed 
to radial distance over 6 tides. 

TLSB will as indicated in our provious comments, model elver 
migration using the proposed approach using 6 tides and an 
associated duration of presence of 6-28 tides). 

As agreed, population range (elver) – Range should be 
the radial distance over 6 tides. 

Agreed and incorporated into model. 

7.2 Population range (silver) – Range should be changed 
to radial distance over 1 tide. 

TLSB agree to using one tide.  As agreed, population range (silver) – Range should be 
the radial distance over 1 tide. 

Agreed and incorporated into model. 

7.3 Length (elver) – Range should be changed to 0.7 ± 
0.1 m. 

TLSB will amend the fish length from 0.07m to 0.01m within 
the ADZ model.  It should be noted that subsequent use of 
the existing STRIKER data for slightly larger elvers will 
overestimate the overall impacts predicted.  

As agreed, length (elver) – Range should be 0.07± 0.01 
m 

Agreed and incorporated into model. 

7.4 Length (residents and silver) - The full size range 
hasn’t been included in the model as it appears to 
assume that all fish are large. The parameters of 
‘resident length’ and ‘silver length’ should be 
adjusted appropriately to remove this gap, unless an 
assessment to show that this change does not make 
a substantive difference can be provided. 

TLSB suggest that if modelling glass eels / elvers as 
0.07m±0.01m (99.7%CL=0.04-0.1m), then modelling resident 
and silver eels as 0.55m±0.15m would give an appropriate 
range (99.7CL=0.1m-1.0m). Given that resident yellow eels 
will silver at a variable age within their residency, then 
utilising a consistent length range for residents and silvers is, 
we believe,  appropriate. 
 
In the outline of the protocol for sensitivity testing (response 

Normal; μ=0.55±0.15m to be used for resident and 
silver eels with sensitivity testing to be undertaken to 
examine the impacts of smaller/larger life stages. 

In order to address the concerns expressed TLSB have 
incorporated new length data for resident and silver 
eels.  
 
Resident eels of length 0.35m ±0.08m and silver eels of 
length 0.6m ±0.1m have therefore been used in the 
sensitivity testing.  
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to 3.1), TLSB will consider the feasibility of sensitivity testing 
to examine the impacts of smaller/larger life-stages.  

7.5 Age structure – Age structure is currently based on 
an assumption of a 3 year migration from the 
Sargasso Sea. This should be reduced to a 2 year 
migration (Baltazar-Soares et al., 2014) 

This is a new request relating to time of migration across the 
Atlantic by larval eels. All the fish caught in the Severn 
Estuary from ICES (2009) cited were age 4 or greater, 
indicating that the glass eels only arrive in the Severn in their 
third year of life before a proportion then remain resident. 
This local data is preferable to an indicative modelling study 
which ceases at the continental shelf. No response to 
comments TLSB submitted in October 2017 has been 
provided by NRW PS.   The paper cited refers to a two year 
period during which artificial 'eels' were tracked from the 
Sargasso Sea to the 25oW meridian (edge of continental 
shelf).  This is still some distance from UK waters and doesn't 
refer to the age of the eels being modelled -  the assumption 
being that the migration commences as soon as eggs are 
released in the Sargasso Sea.  Thus, based on the evidence in 
the paper, the elvers are likely to be between 2 and 3 years 
of age. TLSB consider that both sets of data provide various 
scenarios, but that no evidence has been provided that 
illustrates that the data that has been used is not 
appropriate.   

The age structure of silver eel should be 
parameterised with a mean of 10.65 and an S.D. of 
3.25 years. 

Whilst TLSB maintain that our original values are 
appropriate we have incorporated the values 
requested.  

7.6 Retention time - A sensitivity assessment is required 
to test the effect of retention times. 

As noted above, no evidence has been presented to support 
the need for a 'retention time' factor in the eel model.  The 
models consider a proportion of the elver run residing in 
coastal waters and maturing to yellow eels.  TLSB note that 
there is no evidence that indicates that this process will not 
occur for elvers that enter the lagoon. Silver eels, as 
previously cited, have been reported to revert back to yellow 
eel status if their migration is delayed.   

The June 2018 submission appears to have errors in all 
of the models used to conduct Retention Time Limit 
(RTL) tests, and complex patterns of retention have 
been used to conduct these tests, contrary to the 
instructions from NRW PS. Retention time limits must 
be applied to the model  following the approach 
suggested by Cefas, the details of which were 
provided with the NRW PS letter dated 28th March 
2018.  Retention should be tested by changing the RTL 
for each life stage separately and the rationale for the 
baseline RTL's used for each life stage should be 
provided.  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 baseline RTL's used for each life stage should 
be provided. 

TLSB remain concerned about the inclusion of a 
retention time scenario test given the lack of any 
evidence upon which to parameterise such a test.  The 
models have been amended to enable retention to be 
factored instead of a cut-off period.  An approach has 
been devised for the salmon models whereby the 
retention time in the late summer/autumn is, for each 
model iteration, based on the corresponding duration 
of presence selected for the same iteration. Thus, a fish 
with a short duration of presence will have a short 
retention period. Conversley, a fish modelled as being 
in the coastal area for longer will be considered to be 
able to tolerate a longer period in the lagoon before it is 
considered lost.   

7.7 Diurnal behaviour (and selective tidal transport) – 
Elvers entering the lagoon should be considered lost 
to the population, as elvers are unable to leave the 
lagoon on an ebb tide. 

This is a new request. TLSB are not aware of any evidence to 
support the case for elvers being unable to leave the lagoon 
and if they fail to do so, this having a negative impact on 
their subsequent populations. If elvers do exhibit selective 
tidal stream transport (STST) and remain in the lagoon this 
does not necessarily mean that they are lost from the overall 
population. During every tidal cycle approximately half the 
lagoon volume will exit via the sluices and turbines. This will 
take place over a shorter period of time compared to the ebb 
tide in an estuary. It is unclear what impact this will have on 

Elvers entering the lagoon should be considered lost 
to the population. 

TLSB completey disagree with the assumption that all 
elvers entering the lagoon will be lost. This highlights 
our concern regarding the artifical inflation of impacts. 
We have provided a sensitivity test whereby elvers are 
either all predated or all injured by the turbines as this 
replicates the scenario requested. There is, however, no 
basis for assuming 100% mortality even if STST does 
occur. The area within the lagoon will be ideal habitat 
for elvers/eels which will be able to migrate out of the 
lagoon when starting their spawning migration. 
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STST processes in terms of elver movement.  As the 
mechanism which triggers stemming on the ebb tide and 
progression on the flood is not fully understood, other 
factors which may influence their movement within the 
lagoon such as salinity gradients and/or olfactory trails may 
differ and may also affect this process.     

Notwithstanding the above, the process of STST is not 
fully understood and thus it might only apply for a 
proportion of the population or migration period with 
elvers able to migrate out of the lagoon as passive 
drifters (as modelled entering) through the turbines or 
sluices.  

  Local impacts – To assess local and river basin 
impacts, the model should be presented twice; once 
at the river basin district level (as currently in the 
model), and once at Tawe population level. 

This is a new request and would appear to contradict 
previous requests to assess impacts at an Eel Management 
Plan scale. TLSB moved to an Eel Management Plan response 
at the request of NRW although TLSB consider that the eel 
stock is a European one and not restricted to an arbitrary 
plan area covering north to south Wales. There is not a 
discrete population of European eels in Swansea Bay upon 
which a local assessment can be made. Impacts upon the 
eels within the River Tawe (Neath and Afan)  in any given 
year are likely to be limited to those that may encounter the 
lagoon whilst migrating as elvers, but the numbers will be 
influenced to a much greater degree by the strength of the 
glass eel run in any given year from the Sargasso Sea.Eels 
within the local rivers within Swansea Bay are randomly 
distributed and as such, based on this and the lack of 
supporting data an attempt to identify a particular river 
impact would not provide a robust assessment.  For other 
species, where more data are available and there is less 
variation, assessments have been based at the river level. 

The model should be presented twice; once at the 
river basin district level (as currently in the model), 
and once at Tawe population level. 

TLSB have undertaken an assessment of the impact on 
the River Tawe population range of eels and presented 
this a scenario test.   

8 River Lamprey parameters       

8.1 Transformer length - Range should be changed from 
0.1 ± 0.05 m to 0.15 ± 0.015 m 

TLSB disagree with the need to change the size range for 
transformers. Maitland and Herdson (2009) make a specific 
reference to river lamprey transformers acheiving a 
MAXIMUM size of 13cm which is encompassed by the range 
currently proposed. This particular reference is the Key to 
the Marine and Freshwater Fishes of Britain and Ireland - 
published by the Environment Agency.  

Transformer length range should 0.15 ± 0.015 m Agreed and incorporated into model. 

8.2 Migratory adult length - Range should be changed to 
0.35 ± 0.08 m 

This is a new request and lamprey adult lengths were agreed 
in the May 2017 meeting.  

Migratory adult length range should be 0.35 ± 0.08 m Agreed and incorporated into model. 

8.3 Resident adult length – Range should be an 
intermediate between transformer length and 
migratory adult length. 

This is a new request and lamprey adult lengths were agreed 
in the May 2017 meeting.  

Resident adult length range should be an intermediate 
between transformer length and migratory adult 
length. 

An intermediate sized resident river lamprey with 
length 0.24m has been incorporated into the model. 

8.4 Diurnal behaviour – there is no evidence to suggest a 
different value to that of Sea Lamprey. Therefore, 
this value should be the same as Sea Lamprey. 

We have already used the same diurnal behaviour values for 
both river and sea lamprey  

The daytime activity of lamprey may be 15% to 25% of 
that in the night based on data on Pacific lamprey. 
This range should be used in the assessment for both 
species; this is equivalent to using multipliers of 0.567 
to 0.618. 

Agreed and incorporated into model. 

8.5 Population range (residents) – This should be 
changed to a uniform distribution between the 

The sea trout resident population range was modelled as 
being distributed between the edge of the migratory range 

The maximum population range of river lamprey 
during the resident phase should be based on their 

Agreed and incorporated into model. 
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transformer range and 77500 ha. and the wider area of the Bristol Channel and part of the 
Celtic Sea because this is a distance of up to 250km and the 
Celtic Sea Trout Project showed a dispersion of the 
population over this area (and beyond) across a year. For 
river lamprey, the population range is set to a depth contour 
which is only c.20km from the home rivers, and so river 
lamprey will quickly disperse over this area (and beyond if 
they are attached to a host and drop off to return to their 
preferred depth) once leaving the rivers.  It was therefore 
not considered appropriate to model river lamprey in the 
same manner as sea trout, and to model a range smaller 
than their preferred depth preference. Based on the mean 
cruising speed of residents, even if not attached to a host 
they could traverse the range modelled within 42 hours. 

depth preference (i.e. 77500 ha), but it is not 
appropriate to use this as the minimum population 
range as well. The distribution of the residents must 
increase from that occupied at the end of the 
transformer stage (determined by the radial distance 
approach) and decline again to a similar area prior to 
the return migration stage. Thus, during the resident 
stage their distribution should vary between the 
maximum transformer or migrant limits and 77500 ha, 
and the population range should be a uniform 
distribution between these limits. 

8.6 Cut off dates (migratory adults)   Cut off dates for river lamprey should be amended as 
the dated are too late into the spawning season to 
allow fish to pass out of the lagoon and complete their 
migration into the rivers. Based on spawning periods 
provided in Maitland PS (2003) ‘Ecology of the River, 
Brook and Sea Lamprey’ spawning of river lamprey 
occurs in March and April, but the model has used a 
cut-off date of Mid- April. As the model outcome may 
be sensitive to the cut-off date, and based on the 
reported spawning periods in the literature being 
earlier, we advise that the cut-off date for river 
lamprey is moved to mid-March. 

Agreed and incorporated into model. 

8.7 Retention time - A sensitivity assessment is required 
to test the effect of retention times. 

  Retention time limits must be applied to the model  
following the approach suggested by Cefas, the details 
of which were provided with the NRW PS letter dated 
28th March 2018.  Retention should be tested by 
changing the RTL for each life stage separately and the 
rationale for the baseline RTL's used for each life stage 
should be provided.  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 baseline RTL's used for each life stage should 
be provided. 

TLSB remain concerned about the inclusion of a 
retention time scenario test given the lack of any 
evidence upon which to parameterise such a test.  The 
models have been amended to enable retention to be 
factored instead of a cut-off period.  An approach has 
been devised for the salmon models whereby the 
retention time in the late summer/autumn is, for each 
model iteration, based on the corresponding duration 
of presence selected for the same iteration. Thus, a fish 
with a short duration of presence will have a short 
retention period. Conversley, a fish modelled as being 
in the coastal area for longer will be considered to be 
able to tolerate a longer period in the lagoon before it is 
considered lost.   

9 Sea Lamprey parameters       

9.1 Transformer length - Range should be changed from 
0.1 ± 0.05 m to 0.18 ± 0.015 m 

TLSB disagree with the need to change the size range for 
transformers. Maitland and Herdson (2009) make a specific 
reference to sea lamprey transformers acheiving a 
MAXIMUM size of 15cm which is encompassed by the range 
currently proposed. This particular reference is the 'Key to 
the Marine and Freshwater Fishes of Britain and Ireland' - 
published by the Environment Agency. Bird et al found sea 

Transformer length range should be 0.18 ± 0.015 m TLSB belive that the original range encompassed that of 
transformers whilst the size now proposed is too biased 
towards adult lamprey. The reivised lengths have been 
incorporated into the sensitivity testing models.  
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lamprey of 0.182m but these were young adult lamprey that 
had past the smaller transformer stage and therefore were 
inevitably larger than the transformers themselves.  

9.2 Resident adult length – Range should be an 
intermediate between transformer length and 
migratory adult length 

This is a new request and lamprey adult lengths were agreed 
in the May 2017 meeting.  

Resident adult length range should be an intermediate 
between transformer length and migratory adult 
length 

An intermediate sized resident sea lamprey with length 
0.24m has been incorporated into the model. 

9.3 Swim speed – This should be 0.17 to 0.96 bl s-1 TLSB accept the proposed changes.  As agreed, swim speed – This should be 0.17 to 0.96 bl 
s-1 

Agreed and incorporated into model. 

9.4 Diurnal behaviour – Daytime activity should be 
adjusted to 15-25% 

TLSB accept the proposed changes. The daytime activity of lamprey may be 15% to 25% of 
that in the night based on data on Pacific lamprey. 
This range should be used in the assessment for both 
species; this is equivalent to using multipliers of 0.567 
to 0.618. 

Agreed and incorporated into model. 

9.5 Population range (residents) – This should be 
changed to a uniform distribution between the 
transformer range and 77500 ha. 

TLSB do not consider that this change is appropriate for sea 
lamprey as the population range used is an arbitrary split of 
the Bristol Channel (in the same manner as European Eel) to 
account for the wider distribution of the population.  

There is no need to change the maximum area 
occupied by sea lamprey (66789 ha). However, a 
range should be applied from the transformer range 
to this maximum for the same reasons as given for 
river lamprey above. 

Agreed and incorporated into model. 

9.6 Cut off dates (migratory adults)   Cut off dates for sea lamprey should be amended as 
the dates are too late into the spawning season to 
allow fish to pass out of the lagoon and complete their 
migration into the rivers. Based on spawning periods 
provided in Maitland PS (2003) ‘Ecology of the River, 
Brook and Sea Lamprey’, sea lamprey spawn in late 
May or June, but the model uses a cut-off date of Mid-
June. As the model outcome may be sensitive to the 
cut-off date, and based on the reported spawning 
periods in the literature being earlier, we advise that 
the cut-off date for sea lamprey is moved to 1st June. 

Agreed and incorporated into model. 

9.7 Retention time - A sensitivity assessment is required 
to test the effect of retention times. 

  Retention time limits must be applied to the model  
following the approach suggested by Cefas, the details 
of which were provided with the NRW PS letter dated 
28th March 2018.   
 
Retention should be tested by changing the RTL for 
each life stage separately and the rationale for the 
baseline RTL's used for each life stage should be 
provided.   
 
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 
baseline RTL's used for each life stage should be 
provided. 

TLSB remain concerned about the inclusion of a 
retention time scenario test given the lack of any 
evidence upon which to parameterise such a test.   
 
The models have been amended to enable retention to 
be factored instead of a cut-off period.   
 
An approach has been devised for the salmon models 
whereby the retention time in the late summer/autumn 
is, for each model iteration, based on the corresponding 
duration of presence selected for the same iteration. 
Thus, a fish with a short duration of presence will have 
a short retention period. Conversley, a fish modelled as 
being in the coastal area for longer will be considered 
to be able to tolerate a longer period in the lagoon 
before it is considered lost.   
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10 Herring parameters       

10.1 Population range (juveniles) – This should be 
changed from the fixed value of 597000 ha to 86850-
144750 ha (15-25% of adult range). 

TLSB accept the proposed changes. The population range (juveniles) should be  86850-
144750 ha (15-25% of adult range). 

Agreed and incorporated into model. 

10.2 Duration of presence – This should be changed to 6 
tides to 3 months for adults, and 6 to 420 tides for 
juveniles. 

TLSB accept the proposed changes. Duration of presence should be 6 tides to 3 months 
for adults, and 6 to 420 tides for juveniles. 

Agreed and incorporated into model. 

10.3 Fish length (adult) – Range should be adjusted to 
0.25 ± 0.03 m. 

TLSB accept the proposed changes. Fish length (adult) range should be 0.25 ± 0.03 m. Agreed and incorporated into model. 

10.4 Swim speed (adult) – Range should be adjusted to 
1.1 ± 0.03 bl s1.  

It was agreed in the May 2017 meeting that the same swim 
speeds would be applied to herring and shad hence the 
range selected.   

Swim speed (adult) – Range should be 1.1 ± 0.03 bl s1.  Agreed and incorporated into model. 

10.5 Age structure – The values for instantaneous 
mortality in the supporting document do not match 
those used in the model. Cefas have indicated that 
he will make this change during the validation 
process. 

TLSB accept the proposed changes. 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 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. 

Agreed and incorporated into model. 

10.6 Fecundity – The supporting document shows egg 
production increases from Y2 to Y10 adults. Cefas 
have indicated that this change can be made during 
the validation process. 

TLSB accept the proposed changes. 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 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 added to the 
models.  

Agreed and incorporated into model. 

10.7 Population range – The model should consider the 
impact on the Swansea Bay herring population, in 
addition to the effect on the wider population. To 

There is no evidence provided by NRW/Cefas or others to 
support the concept of a spawning Swansea Bay herring 
population and no literature review has supported this 

Population range – The model should consider the 
impact on the Swansea Bay herring population, in 
addition to the effect on the wider population. To 

TLSB disagree with the proposed parameter but have 
include the requested value as a sensitivity test.  



Page 14 of 17 

  December 2017 Comment from NRW - PS  TLSB Comment - Jan 2018 NRW PS position on the model parameters Aug 2018 TLSB Update Position - Dec 2018 

achieve this, the model should be presented twice; 
once with a population range of Swansea Bay, and 
once with a population range from the 30m depth 
strip to the Bristol Channel. 

conclusion.  TLSB have undertaken icthyoplankton surveys 
within Swansea Bay surveys for the last three years and no 
evidence of herring spawning has been found which supports 
the theory that it only occurs sporadically, perhaps as an 
overspill from the Tenby/Milford Haven spawning stock.  

achieve this, the model should be presented twice; 
once with a population range of Swansea Bay, and 
once with a population range from the 30m depth 
strip to the Bristol Channel. 

11 Sand eel parameters       

11.1 Fish length – The maximum size should be changed 
from 0.16m to 0.25m. 

TLSB have undertaken comprehensive intertidal and subtidal 
fish surveys to standard methodologies within Swansea Bay 
since 2013 and the species modelled are based on the 
capture of sandeel in these surveys.  Data from these surveys 
should therefore be considered a recent and robust data set 
to be used in any assessment. TLSB  do not consider it 
appropriate to introduce new species into the assessment, 
given that there is no evidence of other species of sandeel 
being present within the Bay and the likely habitats and 
spawning locations of the species concerned (i.e. Raitt's 
Sandeel lives off shore at depths of 30-50m (Henderson, 
2014) and supported by Maitland and Herdson, 2009 (in 
document published by EA); Greater Sandeel spawn in 
depths of 20-100m (Henderson, 2014) and supported by 
Maitland and Herdson).  

Fish length – The maximum size should be 0.25m. TLSB disagree with the proposed parameter given the 
lack of evidence supporting such a change. The 
requested length has been incorporated.  

11.2 Age structure – The values for instantaneous 
mortality in the supporting document do not match 
those used in the model. Cefas have indicated that 
this change can be made during the validation 
process. 

TLSB accept the proposed changes. 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 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. 

Agreed and incorporated into model. 

11.3 Fecundity – The supporting document shows egg 
production increases from Y2 to Y10 adults. Cefas 
have indicated that this change can be made during 
the validation process. 

TLSB accept the proposed changes. 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 not 
included in the models at that stage, but Cefas added 
them to the Cefas validated versions. You must ensure 

Agreed and incorporated into model. 
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that the sensitivity analysis and modelling is 
undertaken with the fecundity data added to the 
models.  

11.4 Population range – The model should consider the 
impact on the Swansea Bay sand eel population, in 
addition to the effect on the Bristol Channel 
population.  To achieve this, the model should be 
presented twice; once with a population range of 
Swansea Bay, and once with a population range of 
the Bristol Channel. 

TLSB confirm that there is no evidence of the presence of a 
discrete population in Swansea Bay or that spawning taking 
place within the Bay.  It should be noted that even if 
spawning did occur, this does not necessarily indicate that a 
discrete population is present.  
 
As part of the outline of the protocol for sensitivity testing 
(response to 3.1), TLSB will consider the feasibility of 
examining differing population ranges for sandeel.   

Population range – The model should consider the 
impact on the Swansea Bay sand eel population, in 
addition to the effect on the Bristol Channel 
population.  To achieve this, the model should be 
presented twice; once with a population range of 
Swansea Bay, and once with a population range of the 
Bristol Channel. 

TLSB disagree with the proposed parameter but have 
include the requested value as a sensitivity test.  

11.5 Swim speed – Range should be changed to 0.9 ± 0.06 
bl s1. 

This comment has not been supported by further evidence.  
Given that " Routine swimming speed of lesser sandeel has 
been reported at 0.9 ± 0.06 bls–1 (Meyer et al. (1979); 
Behrens and Steffensen (2007))." it would seem most 
appropriate to use such values given that we know that 
lesser sandeel are present in the area rather than the value 
associated with the American Sand Lance (previoulsy cited).  

Normal distribution mean = 0.9 ± 0.06 bl s1. TLSB disagree with the proposed parameter but have 
include the requested value . 

    Literature reports that for Ammodytes americanus (the 
American sand lance) (mean length 18.2 cm) swimming 
speed at sea was found to be 30 - 50 cms-1 when schools 
were swimming undisturbed, and not engaged in feeding. 
Schools exhibiting feeding behaviour were usually found to 
swim at about half the speed of undisturbed schools, or 
about 15-25 cms-1. Mean swim speed 0.4 ms-1, max swim 
speed 0.76 ms-1. Routine swimming speed of lesser sandeel 
has been reported at 0.9 ± 0.06 bls–1 (Meyer et al. (1979); 
Behrens and Steffensen (2007)). 

12 Cod parameters       

12.1 Fish length – Maximum length should be changed to 
0.561m. 

There are no surrogate STRIKER outputs suitable to generate 
an appropriate range of injury values for the requested 
changes to fish lengths.  The use of the mean of 27.5cm ± SD 
5cm will encompass a maximum size of 56cm with a normal 
distribution. As the request indicates this would be the 
maximum size and very few fish of such size will exist, the 
distribution as used would result in 95% of the cod being in 
the range 17.5 to 37.5cm but does not preclude much larger 
fish from being present.  

Fish length – Maximum length should be 0.561m. The model has been amended to incoroporate adult 
cod of length 37cm ±0.06m. This ensures that fish of 
greater than 0.561m are included within the 
assessment.  

12.2 Age structure – The values for instantaneous 
mortality in the supporting document do not match 
those used in the model. Cefas have indicated that 
this change can be made during the validation 
process. 

TLSB accept the proposed changes. 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 source 
cited by TLSB for the cod and whiting data was 
Turnpenny (1989), but the source for the herring and 

Agreed and incorporated into model. 
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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. 

12.3 Fecundity – The supporting document shows egg 
production increases from Y3 to Y10 adults. Cefas 
have indicated that this change can be made during 
the validation process. 

TLSB accept the proposed changes. 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 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 added to the 
models.  

Agreed and incorporated into model. 

12.4 Seasonal presence – Juvenile cod should be 
considered to be present all year round, given that 
the population range is the Bristol Channel. 

TLSB will incorporate juvenile cod as being present in the 
Bristol Channel all year round for their second year as 
juveniles with their first year being shorter due to arrival 
from spawning areas.  

  Agreed and incorporated into model. 

13 Whiting parameters       

13.1 Age structure – The values for instantaneous 
mortality in the supporting document do not match 
those used in the model. Cefas have indicated that 
this change can be made during the validation 
process. 

TLSB accept the proposed changes. 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 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. 

Agreed and incorporated into model. 

13.2 Fecundity – The supporting document shows egg 
production increases from Y2 to Y10 adults. Cefas 

TLSB accept the proposed changes. In the “Tidal Lagoon Swansea Bay Alternative Fish 
Impact Assessment – Addendum 1  Monte Carlo 

Agreed and incorporated into model. 
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have indicated that this change can be made during 
the validation process. 

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 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 added to the 
models.  

13.3 Seasonal presence – Juvenile whiting should be 
considered to be present all year round, given that 
the population range is the Bristol Channel. 

Model already includes Juveniles present all year round 
which is supported by survey evidence. 

 Juveniles present all year round Agreed and incorporated into model. 

 


