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Phil Jones

From: Vince, Shelley [Shelley.Vince@cyfoethnaturiolcymru.gov.uk]
Sent: 19 February 2018 15:10
Subject: TLSB fish modelling parameters 
Attachments: TritonIgiugigReport_Final.pdf; 1. TLSB_Addendum 1_Monte Carlo Analysis of Alternative 

Draw Zone Models ....pdf; NRW Parameter Proposals - TLSB Comments -21012018 
highlighted1.xlsx

Dear All, 

 

TLSB has provided comments on NRW PS proposed changes to the fish modelling parameters. NRW PS’s proposed 

changes and TLSB’s response are provided in the attached ‘TLSB response to fish modelling parameters proposals 

21012018 – highlighted1’ excel document.  Having reviewed the responses from TLSB I would be grateful for 

comments on the following points. Please note that the numbers referenced below correspond to the numbers that 

the comments have been assigned by TLSB in the excel table. I have highlighted the relevant the rows in the table. 

 

•        3.2 Avoidance –(please also see comments below in the validation section of this email) 

o   NRW PS proposed that the model should be run using Cefas’ approach for avoidance, which TLSB has 

disputed. Do you have any additional advice with regards to the suitability of either approach, or are 

you able to provide an alternative with associated reasoning? 

o   We understand that the structure may also attract certain fish species to the development.  We 

understand from previous advice that this cannot be numerically represented within the model. Can 

you please confirm that this is the case, if so, would your subsequent advice on the potential impact 

to fish populations take account of this? 

•        4.1 Salmon adult swim speed  

o   Is TLSB’s proposed approach acceptable? If not, can you please explain why or indicate that this 

submission has not changed your previous advice 

•        4.3 Salmon duration of presence 

o   NRW PS has proposed that 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. TLSB do not feel it is 

appropriate to change the approach taken. Could you please advise me what additional data should 

be included and why it is relevant for this application.   

•        5.1 Sea trout adult swim speed 

o   Is TLSB’s proposed approach acceptable? If not, can you please explain why or indicate that this 

submission has not changed your previous advice. 

•        5.5 Sea trout retention time 

o   TLSB has advised that they have not have not applied a cut-off time for sea trout kelts, and at 

present, the model indicates that all sea trout kelts will have exited the lagoon by March 1st. TLSB 

has also states that 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. Could you please 

advise if kelts should have cut off dates, and why? 

•        6.2 Shad adult length 

o   Is TLSB’s proposal acceptable? If not, can you please explain why or indicate that this submission has 

not changed your previous advice 

•        7.4 Eel length (resident and silver) 

o   Is TLSB’s proposal acceptable? If not, can you please explain why or indicate that this submission has 

not changed your previous advice 

•        7.5 Eel age structure 

o   TLSB have stated that local ICES 2009 data is a better source for eel age structure than the modelling 

study by Baltazar-Soares et al., 2014.  Please could you advise on the reasoning for use of the 

indicative modelling study.  

•        7.7 Eel diurnal behaviour and selective tidal transport (please also see comments below in the validation 

section of this email) 
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o   TLSB challenge NRW PS’s proposal that elvers entering the lagoon should be considered lost to the 

population. Do you have any additional advice about how elvers should be dealt with? Why are 

elvers different to other fish? 

•        8.4 River lamprey diurnal behaviour 

o   TLSB has states that they have used the same diurnal behaviour values for both sea and river 

lamprey, could you please confirm if this is the case?  

•        8.5 River lamprey population range 

o   TLSB have provided an explanation for their proposal for population range that is based on river 

lampreys depth preferences. Could you please advise if you agree with their approach, or if a 

uniform distribution between the transformer range and 77500 ha should be used? 

•        9.5 Sea lamprey population range (residents) 

o   TLSB disagree that a uniform distribution between the transformer range and 77500ha should be 

used. This change was requested to make the range the same as River lamprey as no justification 

has been provided for them to be different. On the basis of this response do you have any further 

advice? 

•        10.7 Herring population range 

o   Do you have any new evidence for a spawning herring stock in Swansea Bay?  

•        11.1 Sandeel length 

o   As suggested by TLSB, is it acceptable to utilise TLSB’s survey data as the basis for the sandeel length 

parameter? 

o   Do other species of sandeel (that weren’t caught in the TLSB surveys) need to be covered in the 

sandeel length parameter?  

•        12.4 Cod seasonal presence 

o   Is TLSB’s proposed way of addressing this issue acceptable? 

•        13.3 Whiting seasonal presence 

o   TLSB has advised that the model already includes juveniles present year round – could you please 

confirm if this is the case? 

 

Magnitude of Impacts for EIA 

In TLSB’s June 2017 submission of the MCA they set out updated population impact thresholds – see section 4 

(Monte Carlo Analysis results) of ‘TLSB_Addendum_1 of Monte Carlo Analysis’ (attached). To produce thresholds for 

population impacts, TLSB have converted their previously presented annual mortality thresholds. These thresholds 

are a point of ongoing discussion, and I’m aware that several of you have previously provided submissions 

specifically on this topic setting out your views. However, as the thresholds presented in the June 2017 MCA 

submission differ from those presented in earlier documents I would be grateful if you could  let me know if this 

changes your view or if you have any additional comments to make? 

 

Model validation 

For your information, NRW PS has received advice from Cefas regarding validation of the model. Cefas’ validation 

comments were provided to TLSB who have accepted most of the proposed amendments and we are working 

through the last few issues. A couple of these (avoidance and eel tidal transport) cross over with the above 

parameter proposals so I have copied Cefas comments and TLSB responses that relate to these two issues below, to 

help inform your response. 

 

Avoidance: 

Cefas Validation comment TLSB Response 
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Avoidance rate:  In our earlier advice (Doc 1), Cefas proposed a 
method for setting the avoidance rate based on data from the 
available literature.  This approach separates ‘far-field’ and 
‘nearfield’ avoidance, which are defined as occurring outside and 
inside the Draw Zone respectively, i.e. at distances more or less 
than the Draw Zone Width (Col E of the ‘Draw Zone – Probability 
Calcs’ worksheet) from the turbines/sluices respectively.  
 
Far-field avoidance can then be classed as a reaction that the fish 
can execute by simply changing swimming direction alone, while 
nearfield avoidance would require both directed swimming and an 
increase in the swimming speed (e.g. burst swimming) to exit the 
draw zone.  
  
  

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
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, hyd
magnetic fields. The factors which have been shown to determine avoi
capacity, accelerating flow, pressure change or visual/aura
the modelled swimming speed of individuals is inappropriate.

Near-field avoidance 
Within 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 (
 
Individuals who show 'divergent' behaviour around hydrok
an opportunity to do so in such situations. Whilst becoming less likely the closer a fish gets to the turbine 
housing and the more central the fish is in relation to the 16 turbines,
divergent action. An example of such behaviour was evidenced during filming by Smit et al, (2016)
eel was recorded swimming across the face of a turbine a
behaviour isn't sufficient for the fish to avoid the turbines, i
behavioural change in response to flows, noise, visual or pressure cues within the draw zo
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
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 o
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
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
near-field avoidance behaviour.  
 
Cefas' has also not considered the evidence cited by TLSB
which show higher avoidance rates. Given the range of near
it is unlikely that avoidance will be either 0% or 100%, we 
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% con
field avoidance of 9-41%, with the limits of the distribution as <1% and c.49%
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Far-field avoidance 
Within the ADZv.2, fish are modelled to be swimming at th
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 
detect. As Cefas state, at or before this point, a change in direction will be all that is 
avoidance behaviour. However, individuals showing far-fie
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
and so far-field avoidance should not be linked to distance
more appropriately be linked to a distance from the draw zone or s
given their varied methods of sensory perception. A far-field avoidance rate of 21.8
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 
overall lower avoidance rate of 22.58% and an overall upper avoidance rate of 74.19%.

We suggested that, based on the available data, near-field 
avoidance could be applied at between 0% and 25% for all fish 
that have a swimming speed greater than the background 
velocities in the Bay (i.e. 0.2 m.s-1).  

The suggested changes made by Cefas are fairly fundamental and as acknowledged by NRW
than validation changes.  
  
We have concerns about the suggested approach given th
*    Other avoidance adjustments to swimming behaviours and only considers reverse or diverge.
*    Only refers to 'burst' speed when it is widely known that Maximum Sustained Swimming Speed is an 
intermediate value and measured in terms of speed fish   
operating period of turbines during a flood/ebb generation cycle.
*    Does not consider other scientific papers which cite gre
in which it can occur.  

Far-field avoidance could be applied at a variable rate, increasing 
from zero when the Draw Zone Width (DZW) is greater than 140 
m to between 21.8% and 49.4% when DZW is less than 10 m 
(Shen et al. (2016); See Doc 1).  

As indicated above the literature contains a wider range of
the 140m reported by Shen et al. 2016.  

 Fish swimming at less than 0.2 ms-1 are assumed to be unable 
to avoid the turbines/sluices as proposed by TLSB.   

Agreed although this too is conservative given that even s
exhibit near-field avoidance.  
 
Fish that are unable to swim at greater than 0.2ms-1 (i.e. with swimming capacity of <0.2ms
to be carried by the currents. 
 
Not all fish that are swimming at <0.2ms-1, are limited to that swimming speed,
swimming capacity, will be modelled to be swimming at these slow speeds but will have capacity to swim 
much faster and still maintain cruising or MSSS. 

As DZW is itself calculated from the swimming speed, the overall 
avoidance rate during the flood generating phase will vary 
between zero for fish with a cruise swimming speed less than 0.2 
ms-1 to a maximum of 62% (i.e. 1- (1-0.25) x (1-.0.494)) for fish 
with cruising speeds greater than about 1.2 ms-1.   

Individuals with a cruising speed of greater than 1.2ms-1 would effectively have to b
house to encounter their draw zone, given flow speeds in front of the turbine house.
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As the relationship between swimming speed and DZW is 
different during generating and sluicing, and on flood and ebb 
tides, different avoidance rates will apply to the different phases of 
the generating cycle.  

Given that, as explained in response to 2.2.3, other factors
may influence the ability to avoid, whilst the flow characteristics across a tida
change, this does not necessarily mean that avoidance rates will be any different.
 
This highlights the limitation of simply relying upon cruising
is no evidence that the likelihood of an individual to show avoidance behaviour will change based on the 
generating phase or period within the generating phase, as
flows, visual, aural or pressure cues rather than any understanding of
 
TLSB do not believe that it is unreasonable to assume that avoidance rates will differ across the full 
tidal/generating cycle although not necessarily linked to the DZW. Such rates may increase or decrease 
because whilst flow rates may change, then so will the duration of each phase. 
 
If an individual shows behavioural avoidance, then their 'success' rate of actually avoiding may also vary 
depending on the length of time of the generating phase.  
behaviour later in the generating phase, they will either ne
shorter period of time than if they encounter the draw zone at the start of the generating phase.
avoidance range, variables associated with different tidal s
already been conservatively factored in. 

Following discussions at the meeting with NRW-PS on 8th 
December, this approach has been implemented in the 
‘Parameters’ worksheet of the ADZ models, with options to vary 
all the above input values.  The location of the new calculations in 
each spreadsheet model is specified in the sections below.  The 
four different avoidance rates for the tidal phases are carried 
forward to Cols D, E, J and K of the ‘ADZ – [stage]’ worksheets.   

  

If the alternative approach is not required, the far-field and near-
field avoidance can be set to zero independently.  If the far-field 
avoidance is set to zero, the near-field avoidance can be used to 
apply a simple range, as previously used by TLSB. 

We believe our 'simple' range is more appropriate for use in the the stochasitic approach 
account for uncertainty.  

 

Eel tidal transport 

Cells E19:F19:  It is believed that elvers adopt Selective Tidal 
Stream Transport, moving upstream on the flood tides and 
holding position on the ebb.  TLSB have applied this by dividing 
the total number of fish lost by two. However, this does not take 
account of the fact that elvers may not be able to leave the lagoon 
if they are attuned to hold position on ebb tides.  I have not 
modified the checked file, pending decisions by NRW-PS on the 
model parameterisation.   

TLSB are not aware of any evidence to support the case fo
they fail to do so, this having a negative impact on their su
tidal stream transport (STST) and remain in the lagoon this does not necessarily mean that
the overall population.  
 
During every tidal cycle approximately half the lagoon volu
take place over a shorter period of time compared to the ebb tide in an estuary. It is unclear wha
will have on STST processes in terms of elver movement.
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
this process.     

 

Could you please provide me with your response by Friday 16
th

 March at the latest. If it is not possible to provide 

comments by this date please let me know at the earliest opportunity.   

Kind regards 

Shelley  

 

Shelley Vince 
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Ffôn/Tel: 03000 65 4542 

E-bost/E-mail: shelley.vince@cyfoethnaturiolcymru.gov.uk / shelley.vince@naturalresourceswales.gov.uk   

 
Gwefan / Website: http://www.cyfoethnaturiolcymru.gov.uk/ / www.naturalresourceswales.gov.uk 
Twitter:      twitter.com/NatResWales 

Facebook: facebook.com/NatResWales 

Flickr:        flickr.com/NatResWales 

Youtube:   youtube.com/NatResWales 

  

Yn falch o arwain y ffordd at ddyfodol gwell i Gymru trwy reoli’r amgylchedd ac adnoddau naturiol yn 

gynaliadwy. 

  

Proud to be leading the way to a better future for Wales by managing the environment and natural 

resources sustainably.  

 

 

 

Shelley Vince 
 

Trwyddedu Morol/ Marine Licensing  

Gwasaneath Trwyddedu  / Permitting Service 

Cyfarwyddiaeth Tystiolaeth, Polisi a Thrwyddedu /Evidence, Policy and Permitting Directorate 

Cyfoeth Naturiol Cymru/Natural Resources Wales 

 

Ffôn/Tel: 03000 65 4542 

E-bost/E-mail: shelley.vince@cyfoethnaturiolcymru.gov.uk / shelley.vince@naturalresourceswales.gov.uk   

 
Gwefan / Website: http://www.cyfoethnaturiolcymru.gov.uk/ / www.naturalresourceswales.gov.uk 
Twitter:      twitter.com/NatResWales 

Facebook: facebook.com/NatResWales 

Flickr:        flickr.com/NatResWales 

Youtube:   youtube.com/NatResWales 

  

Yn falch o arwain y ffordd at ddyfodol gwell i Gymru trwy reoli’r amgylchedd ac adnoddau naturiol yn 

gynaliadwy. 

  

Proud to be leading the way to a better future for Wales by managing the environment and natural 

resources sustainably.  

 


