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ORDML145 – SWANSEA BAY TIDAL LAGOON – COMMENTS ON TLSB SENSITIVITY 

ANALYSIS AND SCENARIO TESTING REPORT v8.1 (Dated January 2019) 

 

 

From:   Ted Potter  

Cefas, Lowestoft  
Mobile:  
Email:   ted.potter@cefas.co.uk 

Date:    1st March 2019 

 

To: Shelley Vince NRW-PS 

Cc: Andrew Griffith – Cefas   
Charlotte Clarke – Cefas 
Alan Walker - Cefas  
Fisheries Advice - Cefas  

 

This minute provides my response to your letter of 31st January 2019 (Doc 1) in which you 
asked a series of questions concerning the sensitivity analysis and scenario testing conducted 
by TLSB on the ADZ-MCA spreadsheet models and presented in their report “Fish ADZ 
Systematic Sensitivity and Scenario Testing Results V8.1” (Dated January 2019) (Doc 2). 
These questions are addressed below, and the following documents (file names) are referred to 
by ‘Doc’ number in the text: 

 

Doc 1: Letter to consultees – “ORDML145 Sensitivity Analysis Consultation Letter - 31 
Jan 2019” 

Doc 2: TLSB Report: “Fish ADZ Systematic Sensitivity and Scenario Testing Results 
V8.1 January 2019” 

Doc 3: Letter [from NRW-PS] to TLSB – “NRW-PS response to Fish ADZ Sensitivity and 
Scenario Testing_120918” 

Doc 4: TLSB Excel file: “Model parameters and validation for sensitivity analysis 31 
January 2019”  

Doc 5: Letter [from NRW-PS] to TLSB – “Sensitivity analysis proposal comments. (28 
March 2018)” 

Doc 6: Email from Ted Potter (Cefas) to Shelley Vince (NRW-PS): TLSB proposed test 
list for revised sensitivity and scenario testing’ (23rd Sept 2018; 18:05) 

Doc 7i-x: PDF files submitted by TLSB with Doc 2 – “Revised Parameter Sheets / 
Revised – [Species] highlighted changes.pdf” (last updated 31st Jan 2019) 

 

The comments in this report are provided without prejudice to further consideration of these 

issues on the basis of advice or evidence provided by other experts or consultees. 

mailto:ted.potter@cefas.co.uk
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Q.1. Has the sensitivity analysis and scenario testing been carried out correctly and in 
line with the instructions from NRW-PS set out in our letters dated 28th March 2018, 
12 September 2018, and the associated parameters and validation spreadsheet? If 
not, please explain why.  

1. The sensitivity and scenario tests have not all been carried out correctly or in line with the 
instructions from NRW-PS.  The following is a summary of the main errors: 

• TLSB have not used all the parameter values instructed by NRW-PS in Docs 3 and 4, but 
they have used acceptable alternatives.  

• ‘Full sensitivity tests’ have been conducted on four species to show the relationship 
between the percentage change to the parameter values and the change in the impact 
estimate.  These have been conducted correctly, but the results have not been presented 
clearly and only provide median impact estimates rather that the impacts at the 95% or 
99% probability levels.  The median results will not show the effects of changing the 
parameter ranges.  

• ‘Focused sensitivity tests’ have been conducted on all species and most life stages to 
show the effect of a ±30% change in each parameter (mean and range) on the impact 
estimates. While there are anomalies in the presentation of the results, the overall 
conclusions appear sound, that most models are most sensitive to injury rate (STRIKER), 
population range, duration of presence and swim speed, and some are sensitive to other 
species-specific parameters. 

• The in-combination tests conducted by TLSB have not addressed the aim stated by 
NRW-PS to investigate possible correlations between parameters to determine whether 
artificial amplification is likely to occur. 

• The scenario tests appear to have been conducted correctly except for: 

 Herring population range: the population range ‘from the 30m depth strip to the Bristol 
Channel’ proposed by NRW-PS has not been parameterised correctly; 

 Retention: the method used to apply retention time limits (RTLs) to the models is 
correct, but RTLs haven’t been applied to salmon smolts and the tests conducted on 
sea trout are unclear; 

 Additional predation: the approach proposed for applying predation to the annual 
instantaneous rate of mortality is inappropriate. 

Parameter values:   

2. NRW-PS have provided instructions regarding some (about 20%) of the parameters to be 
used in the ADZ-MCA models in Docs 3 - Annex 1 and in Doc 4.  These instructions have 
been fulfilled except in the following cases: 

3. Doc 3, para 26 and Doc 4, para 4.3 - Salmon duration of presence (DoP): NRW-PS 
have instructed TLSB to consider using salmon tracks from the River Dee to parameterise 
DoP for migratory salmonids. TLSB have reported that these tracks have been evaluated 
but excluded from the parameterisation because ‘comparable values could not be gleaned 
from the published information’ (Doc 2, para 7.4.4). I agree with this assessment, and as the 
data set that is now in the salmon model includes 485 individual data points, I consider this 
to be acceptable. 

4. Doc 3, para 27 and Doc 4, para 5.3 - Sea trout DoP: Doc 4, para 5.3 instructs TLSB to 
estimate DoP for sea trout using the alternative approach that was submitted in their June 
2017 report (as for salmon). However, NRW-PS have also said (Doc 3, para 27) that there 
are insufficient tracking records for sea trout to apply this approach. The latter instruction 
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appears to supersede Doc 4, and so TLSB have used a log-normal distribution (mean = 12 
± 100 tides) for the DoP of sea trout. A mean of 10 tides was used previously, and the new 
distribution increases the median DoP from about 7 tides to about 9 tides.  

5. The tracking results used to estimate DoP for salmon have a median of about 6 days (or 12 
tides), which is longer than proposed for sea trout (4.5 days).  Doc 3, para 27 also states 
that ‘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’. I believe that this statement may be confusing two points. 
Sea trout smolts disperse more slowly from their natal river than salmon, and immature sea 
trout may remain in coastal waters. In the sea trout model these behaviours are simulated in 
the ‘smolt’ and ‘resident’ life stages.  However, the DoP parameter referred to here applies 
to the ‘adult migrant’ and ‘kelt’ life-stages when the fish are actively migrating into or out of 
freshwater.  Many studies have show that sea trout enter freshwater more readily than 
salmon, and so I consider it appropriate to apply a shorter DoP than for salmon.  I therefore 
consider the values used for the DoP of sea trout adult migrants to be acceptable.  

6. Doc 3, para 28: No. tides to estimate population range:  NRW-PS have instructed TLSB 
to undertake a sensitivity test on the number of tides used to estimate the population range 
for migratory species using the revised method (based on distance swum, for most species 
in one tide). This does not appear to have been done, although tests have been applied to 
the population range that has been calculated. As one tide is the basic time unit used for the 
assessment, running a sensitivity test using a fraction of a tide is likely to compromise the 
model and/or give meaningless results. However, tests could be conducted with an increase 
in the number of tides, and both increases and decreases can be applied where more than 
one tide is used (e.g. for river and sea lamprey, transformers and adults). 

7. Doc 3, para 33 & Doc 4, para 6.2 (second): Shad DoP: NRW-PS have instructed TSLB to 
include ‘two types of fish’ in the shad model; ‘Type 1 as currently modelled and Type 2 – 
present all year round’. In the revised model, all life stages of shad are present all year 
round.  This is a precautionary amendment, and I consider it to be acceptable. 

8. Doc 3, para 38 & Doc 4, para 10.4: Herring (adult) - Swim speed: NRW-PS have 
instructed TLSB to use a swimming speed of 1.1 ± 0.03 bl s-1 (I assume that this should be 
1.1 ± 0.3 bl s-1). TLSB have used a uniform range from 0.2 to 2 bl s-1.  The TLSB and 
corrected NRW-PS distributions have the same mean and median, but the TLSB values 
include more uncertainty and may be expected to increase slightly the impact assessments 
at the 95% probability level (i.e. be more precautionary). I consider the values used by TLSB 
to be acceptable. 

9. Doc 3, para 39 and Doc 4, para 10.4: Sandeel - Swim speed: NRW-PS have instructed 
TLSB to use a swimming speed of 0.9 ± 0.06 bl s-1. TLSB have used a uniform range from 
0.72 to 1.08 bl s-1.  As for the herring swim speed above, the values used by TLSB are 
slightly more precautionary, and I consider them to be acceptable. 

10. Doc 3, para 43: Sex ratio: NRW-PS requested an explanation of the sex ratio method 1 
and method 2. No explanation has been provided, but these methods are not referred to in 
Doc 2 and so the explanation is no longer required. 

11. Doc 4, para 6.2: Shad – Adult length:  NRW-PS have instructed TLSB to apply the lengths 
used in the TLSB June 2017 submission to shad.  TLSB have instead incorporated an 
additional intermediate ‘sub-adult’ life stage with mean length = 0.25 ± 0.075 m (normal 
distribution). I consider this amendment to be acceptable. 

12. Doc 4, para 7.4:  Eel (resident and silver) – Length: NRW-PS have instructed TLSB to 
use a normal distribution, mean = 0.55 ± 0.15 m, for the length of both resident and silver 
eels. TLSB have used a mean of 0.6 ± 0.1 m for silver eels.  This is a typical length for 
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female silver eels, with males generally being smaller. As impacts on larger eels are 
expected to be greater, this is precautionary. TLSB have used a mean of 0.35 ± 0.08 m for 
resident eels which is around the middle of the range between the elvers and silvers. I 
consider these values to be acceptable. 

13. Doc 4, para 8.4: River lamprey and Doc 4, para 9.4 Sea lamprey – Diurnal behaviour:  
NRW-PS have instructed TLSB to use a daytime activity equal to 15 – 25% of the night-time 
activity (i.e. using multipliers of 0.567 to 0.618) but has not specified the life stages.  TLSB 
have applied this range to transformers and adult migrants, but as in previous versions of 
the models, diurnal behaviour is not applied to the resident phase.  I consider this to be 
acceptable. 

ADZ-MCA Models: 

14. The basic ADZ-MCA models are understood to be unchanged from those presented 
previously, and so I have not conducted an extensive validation of them.  

15. However, while reviewing the scenario test for additional predation, I have observed 
anomalous results in the herring, river lamprey and sea lamprey models. These models 
generate impact estimates of over 100% (which is clearly meaningless) for the 
juvenile/transformer life stages on some iterations if medium to high predation rates are 
entered. The adult life stages do not appear to be affected in this way, nor do the other 
ADZ-MCA models.  I have not had the opportunity to identify the cause of this problem. 

Sensitivity test methods: 

16. NRW-PS have provided instructions on the way that the sensitivity analysis should be 
conducted and the results should be presented in Docs 3 and 4. These instructions are 
understood to have been slightly updated and modified in subsequent discussions and 
email exchanges with TLSB (e.g. see Doc 6). 

17. TLSB have conducted sensitivity tests for all species for which impact assessments have 
previously been provided, except bass, plaice and sole.  Tests have been conducted for all 
parameters other than those that are known, by changing the mean, or mid-point, of the 
distributions as well as the range. This is as instructed by NRW-PS (Doc 3, Annex 1, paras 
1, 5 and 12).   

18. NRW-PS have also instructed TLSB to provide ‘…a full list of all parameter ranges, [and] 
distributions for each species, and life stage…’ (Doc 3, Annex 1, para 2).  This has not been 
provided and in the absence of this information it has not been possible to confirm that the 
parameter changes have been applied correctly. However, I have not observed any obvious 
anomalies. 

19. TLSB have conducted ‘full sensitivity tests’, applying changes of plus and minus 10%, 20% 
and 30% to each parameter, on one anadromous species (salmon), the only catadromous 
species (eel) and two marine species (sandeel and herring).  They have only conducted 
‘focused tests’, applying changes of plus and minus 30% to each parameter, on the 
remaining species models; and for sea trout changes have only been applied to two adult 
year-classes.  This is in accordance with the instructions from NRW-PS in Docs 3 and 4 and 
in subsequent email exchanges (e.g. Doc 6). 

20. Note:  NRW-PS have also instructed TLSB to provide justification ‘to explain the reasoning 
why the chosen range of changes has been selected for each parameter’ and ‘the evidence 
base for their selection’ (Doc 3, Annex 1, paras 1 and 2). This has not been done, but does 
not appear to be required in light of the agreement to conduct the analyses as described in 
para 19 above.  
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21. In view of the very large number of model runs required for the sensitivity analysis, TLSB 
have limited each run to 10k iterations. This is understood to have been agreed with NRW-
PS (e.g. see Doc 6). Each iteration of one of the ADZ-MCA models uses a different set of 
parameter values, and so each full run of the model will give a slightly different impact 
estimate. The more iterations that are used the more consistent the results will be. TLSB 
have supported their use of 10k iterations by showing that there is very little difference 
between the baseline impact assessments for 10k and 100k iterations (Doc 2, section 4.3). 
This is to be expected, and it would have been more helpful to test how much more variable 
the results are with 10k compared to 100k iterations. The use of 10k iterations may account 
for some of the apparently anomalous results discussed below (e.g. para 26), as advised in 
Doc 6. 

22. The variation in the results for different model runs also makes it difficult to check the results 
reported in Doc 2, because repeating specific model runs does not produce exactly the 
same impact estimates. 

Sensitivity test results: 

23. The results of the ‘full sensitivity tests’ have been presented in Doc 2, Charts 19 to 28 for 
each of species and life stages tested. The captions and labels to these charts are not clear, 
and the charts themselves are difficult to view because there are many overlapping lines 
and some panels are very small (e.g. Chart 28).  In some cases, it is difficult to distinguish 
between the lines (e.g. the STRIKER and swim speed (mean) lines in Chart 20). 

24. The charts appear to show the percentage change applied in the sensitivity test on the X-
axis and the median (i.e. 50% probability) estimated impact (% egg loss) on the Y-axis. The 
use of the median is not appropriate because the impacts are assessed at the 95% 
probability level for marine species and 99% probability level for migratory species.  
Furthermore, changes to parameter ranges will not be expected to have much effect on the 
mean and median impact estimates, but might have effects at the extremes of the 
probability distributions (i.e. at the 95% and 99% probability levels). (Note: The effects at the 
95% and 99% probability levels have been shown for these species/life stages for 
parameter changes of plus and minus 30% in the ‘focused sensitivity test’ results which are 
discussed below.) 

25. The results of the ‘focused sensitivity tests’ have been presented in Doc 2, Tables 8 to 10, 
Charts 30 to 33 and Annex D.  The effects at the 95% or 99% probability levels are most 
pertinent and are shown in Table 10 and Appendix D.  A number of the captions and labels 
for these charts are also unclear and some labels have been truncated making them difficult 
to decipher. 

26. Where a positive change to a parameter has a positive effect on the impact, a negative 
change will normally be expected to have a negative effect, and vice versa; this is clearly 
shown in the results of the ‘full sensitivity tests’.  Thus, the charts in Appendix D should be 
roughly symmetrical, with similar numbers of positive and negative changes (e.g. as in the 
chart for adult herring - Doc 2, page 123). However, many of the charts in Appendix D are 
strongly biases, with some showing nearly all positive (or negative) changes (e.g. charts for 
juvenile shad (p.137) and salmon smolts (p.142)).  It’s not clear whether this reflects errors 
in the transcription of the results or whether it is a result of the variability in the simulations 
(as discussed in para 21 above).  

27. Despite the issues described above the overall conclusions of the sensitivity tests 
concerning the most sensitive parameters appear sound.    
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In-combination tests: 

28. NRW-PS have indicated that ‘The intention for the in-combination assessment is to 
show/identify possible correlation between parameters. Statistically significant correlated 
parameters can result in an artificial amplification or reduction of impacts that could be 
corrected if needed’ (Doc 3, para 41). TLSB have conducted tests on the salmon and 
whiting models in which changes of plus and minus 30% have been applied simultaneously 
to the most sensitive parameters (for whiting:- STRIKER rate, population range and swim 
speed; for salmon:- STRIKER rate, population range, DoP and swim speed) and additional 
changes have then been applied to these parameters in turn.  

29. TLSB have not conducted any specific tests to investigate possible correlations between 
parameters (as described above) to determine whether artificial amplification is likely to 
occur. 

Scenario tests: 

30. TLSB have conducted scenario tests on ‘zero avoidance rates’ (Scenario Test 1), sandeel, 
sea trout and herring population ranges (Scenario Tests 2-4), selective tidal stream 
transport (STST) of elvers (Scenario Test 5), retention periods (Scenario Test 6), additional 
predation (Scenario Test 7) and the Tawe eel population (Scenario Test 8).   

31. Scenario Test 1: Zero avoidance rate: NRW-PS have instructed TLSB to investigate 
potential issues with the previous models which resulted in the impact being reduced when 
avoidance was reduced to zero (Doc 3, Annex 1, para 15).  TLSB have reported that they 
have run all the models with the overall avoidance rate set to zero for all life-stages in each 
model iteration (Doc 2 para 6.2.2). It has not been possible to confirm how the models were 
run, but the proposed approach is appropriate.  This test appears to have been conducted 
correctly and in line with NRW-PS instructions. The results are discussed in paras 62 below. 

32. Scenario Test 2: Sandeel Population Range: In the baseline sandeel model, the 
population range (flood tide) is entered as a constant (i.e. no range/distribution) equal to the 
area of the Bristol Channel (579,00 ha); this represents a putative ‘management unit’ for this 
species. NRW-PS have requested that the model also be tested with a population range of 
Swansea Bay (11,614 ha). This test therefore provides an estimate of the potential impact if 
there is no mixing between the sandeel population in Swansea Bay and sandeel elsewhere 
in the Bristol Channel.  

33. TLSB have reported (Doc 2, para 6.3.6) that they conducted two tests, in which the 
population range was reduced to the area of Swansea Bay (scenario 1) and an area 
including the closest known sandeel net fishery at East Gower (77,500 ha) (scenario 2).  
These tests appear to have been conducted correctly and include a test that addresses the 
NRW-PS instructions. The results are discussed in paras 63 - 64 below. 

34. Scenario Test 3: Sea Trout Population Range: In addition to instructing TLSB to include 
population range for sea trout in the sensitivity tests, NRW-PS (Doc 4, para 5.2) have 
requested them to provide a scenario test with the population range reduced to 25%. This 
simulation would reflect the situation if the distribution of sea trout is strongly biased towards 
the shore and/or the natal river. 

35. The population ranges for the migratory life stages of sea trout (i.e. smolts, adult migrants 
and kelts) are determined using the maximum distant that can be swum away from (or 
towards) the river mouth in one tide. Population range is only entered as an independent 
value (uniform distribution between the smolt population range and 2,875,000 ha) for the 
resident life stages. (Note: 2,875,000 ha is the area defined as the ‘Celtic Sea’ within the 
models, although this is given as 2,879,000 ha in Doc 2, Table 20). 



8 
 

 

36. TLSB have run the sea trout model using a population range for resident life stages of 
719,750 ha (i.e. 25% of 2,879,000 ha) (scenario 3) and have also included two further tests 
in which the population range includes the whole of the Irish Sea (8,169,257 ha) (scenario 
1) and the Irish Sea Coastal Strip (2,750,251 ha) (scenario 2), although the width of the 
coastal strip is not given.  

37. These tests appear to have been conducted correctly, albeit with a very minor discrepancy 
in the area of the Celtic Sea used, and include a test that addresses the NRW-PS 
instructions.  The results of these scenario tests are discussed in paras 65 - 66 below. 

38. Scenario Test 4: Herring Population Range: NRW-PS have instructed TLSB to conduct 
scenario tests to ‘consider the impact on the Swansea Bay herring population, in addition to 
the effect on the wider population’. To achieve this, they have indicated that ‘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’.  

39. TLSB have reported that they have calculated impacts on ‘a Swansea Bay population’, and 
this has been done correctly using a population range of 11,614 ha. TLSB say that they 
have also considered ‘a population area covering water of less than 30m depth’ (Doc 2, 
para 6.5.4)’. However, scenario 1 (Doc 2, Table 27) appears to use the area of water that is 
greater than 30m deep (458,791 ha), while NRW-PS have asked for a range from 120,209 
ha (the 30m depth strip; 579,000 - 458,791 ha) to 579,000 (the Bristol Channel). These tests 
have not therefore been conducted in line with NRW-PS instructions. The results are 
discussed in paras 67 - 69 below. 

40. Scenario Test 5: Application of Selective Tidal Stream Transport by Elvers: NRW-PS 
has instructed TLSB to conduct scenario tests on the eel model in which ‘elvers entering the 
lagoon are considered lost to the population’ (Doc 3, Annex 1, para 34). TLSB have 
reported that they have implemented this test in two ways, ‘firstly by applying a 100% 
predation rate to all elvers within the lagoon and, as a backup, the injury rate of elvers 
entering the lagoon has been set to 100%’ (Doc 2, para 6.6.6). The eel model has also been 
modified to include a Selective Tidal Steam Transport loss rate (0 to 1.0) for elvers (in the 
‘Parameters’ worksheet), which is multiplied by the number of elvers surviving entry into the 
lagoon on each tide (in the ‘ADZ-Elvers’ worksheet). These approaches are all valid ways of 
conducting the test in line with NRW-PS instructions. 

41. TLSB have also considered a scenario in which STST is applied to the elvers in a 
population with no ‘resident’ life stage. I don’t consider this scenario to be realistic. The 
results are discussed in paras 70 - 73 below 

42. Scenario Test 6: Retention period for migratory fish: NRW-PS have instructed TLSB to 
conduct scenario tests to investigate the effects of ‘Retention Time Limits’ (RTL) on the 
impact assessments for ‘lamprey species as well as migratory salmonids, eel and shad’ 
(Doc 3, Annex 1, para 20). RTLs have been proposed as an alternative to ‘cut off dates’ to 
account for the possible adverse effects of delays to migration on the survival or 
reproductive success of migratory species. TLSB have used the approach previously 
proposed by Cefas to apply RTLs, and the general modifications to the models appear to be 
appropriate and correct. However, RTLs have been applied for only part of the year in some 
of the tests on salmon and sea trout, and it has not been possible to check the models used 
for these runs. 

43. NRW-PS also instructed TLSB to test retention ‘by changing the RTL for each life stage 
separately’ and indicated that ‘the rationale for the baseline RTL's used for each life stage 
should be provided’. (Doc 4, paras 4.4, 5.4, 7.6, 8.7 and 9.7).  TLSB have described the 
following retention tests. They have not provided any rationale for their choice of RTL 
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values, stating rather that there is ‘no empirical evidence to support its [retention’s] inclusion 
in the models’ (Doc 2, para 6.7.13): 

• Shad: RTLs have been applied to all life stages of shad simultaneously. (This is not 
stated in Doc 2 but has been demonstrated by running the model.  RTLs of 1 to 60 tides 
have been tested; the upper limit of the range appears to have been determined by the 
point at which increasing the RTL had relatively little effect on the impact estimate. It’s 
unclear why all life stages have been tested because RTLs are not relevant to the 
resident life-stages. 

• Eel:  RTLs of 0 to 50 tides have been applied to the adult silver life stage alone. This is 
reasonable. 

• River and sea lamprey: RTLs have been applied to ‘migrant’ lampreys, and although it 
is not stated, running the models confirms that this includes only the adult migrants and 
not the transformers.  RTL values of between 1 and 50 tides have been applied to river 
lamprey and values of between 1 and 10 tides have been applied to sea lamprey. This is 
reasonable. 

• Salmon: RTLs equal to the DoP have been applied to the 1SW and MSW adult migrants 
simultaneously, for Sept-Oct alone (i.e. the last two months of the 1SW and MSW adult 
runs) (scenario 1) and for the whole year (scenario 2).  The effect of RTLs on smolts has 
not been examined even though a ‘cut-off date’ is applied to this life stage in the baseline 
model.  The choice of the DoP as the RTL is conservative (precautionary) because fish 
might be expected to tolerate a small delay over the time that they would normally stay in 
the area.  Using only a single set of values provides very little exploration of the possible 
effects of retention.  

• Sea trout: RTLs equal to the DoP have been applied: all year to migrant life stages only 
(scenario 1); all year to all life stages (scenario 2); and from September onwards for 
migrants only (scenario 3).  It therefore appears that scenario 1 applies RTLs to smolts 
and adult migrants, scenario 2 applies RTLs to smolts, residents and adult migrants, and 
scenario 3 applies RTLs to adult migrants alone, but no further description is provided so 
it is not clear whether this is correct.  If RTLs have been applied to resident sea trout it is 
unclear what values have been used because the DoP parameter is not applied to these 
life stages. ‘Cut-off dates’ are only applied to the adult migrant life stages in the baseline 
sea trout model, but it is not clear that any of the above scenarios apply RTLs in the 
same way. The tests conducted are therefore unclear and they have not been conducted 
for individual life stages separately, as instructed by NRW-PS. 

44. As indicated, the RTL tests on some species have not been conducted fully in line with 
NRW-PS instructions. The results are discussed in para 74 below. 

45. Scenario Test 7: Impact of increased predation: In their June 2018 submission, TLSB 
provided scenario tests to evaluate the effects of additional predation on fish entering and 
exiting the lagoon; these tests were conducted on the salmon, shad, eel and plaice models.  
Doc 3 paras 16 to 18 indicates shortcomings with the approach taken in those tests and 
instructs TLSB to investigate ‘predation impacts to all life stages’ in the ADZ-MCA models.  
Although not actually stated, this appears to imply that the impact of increased predation 
should be investigated for all species, however, Doc 4 (para 6.5), only provides specific 
instructions for TLSB to re-run predation scenario tests on the shad model ‘to show the 
effect of individuals entering the lagoon being lost to the population’, including ‘impacts to all 
life stages’.  TLSB have investigated the effects of predation on shad and herring but not on 
any other species (Doc 2, Scenario Test 7, paras 6.7.23 to 6.7.46).  I believe that tests 
should have been conducted on a wider range of species. 
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46. As instructed (Doc 3, Annex 1, para 16), TLSB have reviewed available literature to obtain 
estimates of predation rates, and a summary is provided in Doc 4, Table 31. Estimates are 
available for predation on salmonids, eels and freshwater fish, for example in rivers or 
migrating through reservoirs, estuaries or past dams. While noting that the values are not 
directly applicable to the SBTL situation, TLSB have considered the maximum (79%), 
minimum (1%), mean (27%) and median (19%) values in their scenario tests (Doc 2, para 
6.7.40).   

47. TLSB have modified their approach for applying predation in the models, saying that they 
have used the ‘annual instantaneous mortality rates [AIMR] as a baseline upon which a 
hypothetical predation rate could be applied’ (Doc 2, paras 6.7.38 & 6.7.39). The AIMR 
approach involves estimating the instantaneous natural mortality rate per tide (i.e. the 
annual instantaneous natural mortality rate divided by 705) and multiplying this by the 
values cited in para 48 above to estimate additional loss rates. This approach has been 
incorporated into the herring model that has been submitted but not the shad model (i.e. the 
table shown in Doc 2, Figure 6 has not been added to the Survival Calculation sheet of the 
shad model that has been submitted).  However, the results suggest that the scenario tests 
for both herring and shad were conducted using the AIMR approach. 

48. TLSB have provided only a very limited explanation of the AIMR approach, but there appear 
to be minor errors in the way that it has been implemented in the herring model. Predation 
rates (e.g. values from para 46 above) are entered in the ‘Parameters’ sheet, cells B72:C73, 
and are then multiplied by the ‘estimated instantaneous natural mortality rate per tide’ in the 
‘Survival calculations’ sheet, col S. (NB: This additional instantaneous rate is incorrectly 
referred to in the heading to Col W, as the ‘total inst. mortality per tide’.)  These values are 
then returned to the ‘Parameters’ sheet, cells B76:C77 using a VLOOKUP function.  This 
function is not required for the juveniles because there is only a single value to select 
(‘Survival calculations’ sheet – cell Y11).  For the adults, the intention appears to be to 
randomly select on each model iteration one of the ten values calculated for the ten adult 
year classes (‘Survival calculations’ – cells Y12:Y21), but the VLOOKUP function in the 
‘Parameters’ sheet - cells B77:C77 only selects the first value (‘Survival calculations’ sheet – 
cells Y12). Finally, the values that are selected by the VLOOKUP function are instantaneous 
mortality rates, but they are incorrectly used as percentages in the ‘ADZ-[life-stage]’ sheets; 
they should be applied as instantaneous rates or converted to percentages. 

49. It is unclear why TLSB have chosen to use the AIMR approach because the predation rates 
reported in the literature (Doc 2, Table 31) all appear to express the losses as a percentage 
of the available population (i.e. within particular time periods and areas); they are not 
expressed as a proportion of natural mortality rates.  Thus, for example, the 39% predation 
rate reported by Koed et al (2002) (Table 31, line 2) implies that 39% of the smolts were 
consumed, not that natural mortality was increased by 39%. However, the 39% probably 
includes the normal background natural mortality and it relates to an unknown period, 
probably greater than 12 hours (1 tides). (Note: Natural mortality is not included in the basic 
ADZ-MCA models because the aim is to estimate additional losses caused by the lagoon as 
a proportion of the available populations.)  

50. Using the AIMR approach, a 39% predation rate on all life stages of herring is converted into 
0.2% and 0.04% ‘additional predation’ on the juvenile and adult fish respectively surviving 
entry into and exit from the lagoon. Thus, the AIMR method does not apply the data from 
the literature appropriately. 

51. Note: All the other ADZ-MCA models appear to have been modified to allow additional 
predation losses to be applied as a percentage of the fish surviving entry into and exit from 
the lagoon, but no results have been provided.   
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52. In view of the apparent errors in the herring model described above (paras 15 and 50-52), it 
is not clear whether the results for this model can be relied upon.  It is also unclear what 
model has been used to run the shad scenario test. These tests have not therefore been 
conducted fully in line with NRW-PS instructions. The results are discussed in paras 75 - 76 
below 

53. Scenario Test 8: Assessment of Eel Impact at Tawe Level:  NRW-PS have instructed 
TLSB to present the eel model twice, ‘once at the river basin district level (as currently in the 
model), and once at Tawe population level’. TLSB have interpreted the Tawe population to 
include only the elvers entering the river and the silver eels leaving and not to include the 
eels that are resident in coastal waters. They have shown the results for this population 
(scenario 2) and for this population as a proportion of the Western Wales Eel Management 
Unit (EMU) (scenario 1).   

54. I believe that the NRW-PS instruction might more reasonably be interpreted to apply to the 
Tawe population, including those fish that move between freshwater and coastal waters or 
remain at sea. The impacts on this population can be taken from the baseline model by 
removing the scaling factor of 34.24 which is applied for the Western Wales EMU, but this 
has not been done by TLSB. The results are discussed in paras 77 - 79 below 

Q.2. Do you agree with the observations and conclusions of the sensitivity testing in 
the report (Section 1.4, Section 5.2, Section 5.6, Section 7)? If not, please explain why.  

55. Doc 2, Section 5.2 provides ‘discussion/observations’ on the ‘full sensitivity tests’ 
conducted on salmon, eel, sandeel and herring.  The main purpose of the full sensitivity 
results is to investigate the relationship between the percentage change to individual 
parameters and the estimated impact. 

56. TLSB have only presented the effects of parameter changes on the median impact values.  
The relationships are generally linear or the changes are too small to detect a non-linear 
change from the charts. However, for some of the more sensitive parameters, such as swim 
speed, changes have a clear non-linear effect, resulting in part from the use of percentages.  

57. It is not possible to tell from the results presented whether the generally linear relationships 
observed between parameter changes and the median impact estimates also apply at the 
95% or 99% probability levels.  In addition, changes to parameter ranges will not be 
expected to have much effect on the mean or median impact estimates but might affect the 
impacts at the 95% and 99% probability levels; these results have not been provided.  

58. TLSB have also used the ‘full sensitivity tests’ results to show that the parameters to which 
most models are most sensitive are swim speed, injury rate (STRIKER) and population 
range.  In addition to this, some models are sensitive to species-specific parameters, such 
as diurnal behaviour in sandeel.  These conclusions are reasonable. 

59. There is no discussion section for the ‘focused sensitivity test’ results (Doc 2, Section 5.3), 
but despite the anomalies discussed in para 26 above, the results confirm the pattern 
described for the ‘full sensitivity tests’ above. 

60. Doc 2, Section 5.6 provides ‘comments’ on the ‘in-combination test’ results for adult whiting 
and 1SW salmon. These results demonstrate the expected effects of making large changes 
to several parameters simultaneously, and highlight the particular sensitivity of the models 
to swim speed.  However, as discussed above (paras 28 - 29), they do not address the 
effects of possible correlations between parameters.  This is most likely to be an issue for 
swim speed which may affect injury rate (STRIKER), draw zone area, population range and 
avoidance for different species.    
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61. Doc 2, Section 7 provides ‘concluding remarks’ on the sensitivity and scenario tests, and 
these are further summarised in the conclusions to the executive summary (Section 1.4). In 
relation to the following specific remarks:  

• Para 7.1.4 - ‘Errors in the original models have been identified and corrected’:  these 
corrections have not been detailed, but some further anomalies are described above 
(para 15). 

• Paras 7.1.4 and 7.1.5 - ‘Those parameters having the greatest influence have been 
identified’: despite some anomalies in the results, the overall conclusions about the 
sensitivity of the models to key parameters appear correct.  

• Para 7.1.4 - ‘The hypothetical scenario tests do not justify further precaution being added 
to the parameter values being used’: this is discussed in the answers to questions 4 to 7 
below. 

• Para 7.1.6 – ‘swim speed of fish is set to the lower end of their swimming ability with an 
extensive range of faster swimming speeds available to all fish’:  the ability of fish to 
exhibit burst swimming at higher speeds is the basis for the avoidance parameter used in 
the models.  

• Para 7.1.8 – ‘The results obtained from this latest assessment appear to be closely 
correlated with IBM/STRIKER values submitted as part of the original DCO application.’:  
This comparison (also shown in Chart 3) is not valid because it uses the median values 
from the ADZ-MCA models, not the results at the 95% or 99% probability levels. 

 
Q.3. Do you agree with the observations and conclusions of the scenario testing in the 

report (Sections 1.4, Section 6, Section 7)? If not, please explain why.  

62. Scenario Tests 1: Zero avoidance rate: Removing avoidance from the models increases 
the impact estimates by between 0% (for sandeel) and 14% (for salmon).  I agree with the 
observations and conclusions to these tests. 

63. Scenario Test 2: Sandeel Population Range: This test showed that the impact of the 
lagoon on a discrete sandeel population within Swansea Bay could be 41% at the 95% 
probability level; this result appears reasonable, and TLSB have provided no further 
conclusions.  

64. TLSB have indicated that there is no evidence that such a discrete population of sandeel 
exists in Swansea Bay.  I agree with this, but the test demonstrates that if mixing between 
sandeel in Swansea Bay and the wider Bristol Channel occurs only slowly, there could be 
significant changes to the density of sandeel in the Bay.   

65. Scenario Test 3: Sea Trout Population Range: This test showed that the effect of 
reducing the population range for sea trout resident life stages to 25% increased the impact 
from 18.9% to 26.8% at the 99% probability level.  This observation appears correct, and 
TLSB have provided no further conclusions 

66. I do not accept the rational/evidence cited by TLSB for including the two alternative ranges 
(Irish Sea and Irish Sea Coastal Strip) in the tests.  First, Cefas does not regard the current 
baseline population range (Celtic Sea) to be ‘highly precautionary’ as stated in Doc 2, para 
6.4.2.  Second, while the Individual Based Modelling undertaken by Cefas (Potter et al 
2017) did suggest that a small proportion of sea trout from the River Tywi might migrate 
throughout the Irish Sea, the great majority of the modelled fish remained in the Bristol 
Channel and Celtic Sea. Furthermore, the study did not provide any evidence that these sea 
trout remained in a coastal strip in the Irish Sea.  As a result, the Cefas study does not 
support the two further tests undertaken by TLSB.  
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67. Scenario Test 4: Herring Population Range: This test showed that the impact of the 
lagoon on a discrete herring population within Swansea Bay could be 60% (at the 95% 
probability level); this result appears reasonable.  

68. TLSB consider that there is no evidence that such a discrete population of herring exists in 
Swansea Bay.  I agree with this, but the test shows that if mixing between herring in 
Swansea Bay and the wider Bristol Channel occurs only slowly, there could be a significant 
reduction in the density of herring in the Bay.   

69. The second test requested by NRW-PS, using ‘a population range from the 30m depth strip 
to the Bristol Channel’ does not appear to have been conducted correctly.   

70. Scenario Test 5: Application of Selective Tidal Stream Transport by Elvers: this test 
showed that if all elvers entering the lagoon are assumed to be lost, the impact is increased 
from a baseline of 1.6% to about 2.25% at the 99% probability level.  

71. TLSB consider that it is unlikely that all elvers entering the lagoon would be lost and suggest 
that elvers within the lagoon could behave very similarly to other elvers that remain in 
coastal waters (Doc 2, para 6.6.4).  While it is possible that some elvers entering the lagoon 
will not be able to leave quickly, they will eventually stop exhibiting STST behaviour and 
start behaving like coastal residents.  I therefore agree with TLSB that applying a 100% loss 
rate to elvers entering the lagoon is not realistic.   

72. There is good evidence that some eels remain resident in coastal waters and others move 
regularly between freshwater and the sea. It is not appropriate therefore to remove the 
resident life stage from the model as suggested by TLSB in Doc 2, para 6.6.5.  

73. If elvers exhibit STST, their numbers could accumulate in the lagoon and this might attract 
predators. This would be expected to increase the impacts to between 1.6% (with zero 
additional predation) and about 2.25% (with 100% predation). 

74. Scenario Test 6: Retention period for migratory fish:  The results of the retention 
scenario tests are summarised below.  TLSB have compared the impacts with RTLs with 
baseline figures, but it is not clear whether the baseline includes cut-off dates where these 
have been agreed. TLSB have not provided any conclusions on their results:  

• Shad: The TLSB tests conducted on all life-stages simultaneously showed significant 
increases in impacts with RTLs less than about 40 tides (Doc 2, Table 23). However, I do 
not consider that RTLs should be applied to the resident life-stages. I have therefore run 
the model with RTLs of 5 tides and 1 tide applied to the sub-adult life stage alone, and 
this increased the impact estimate at the 99% probability level to 2.57% and 2.78% 
respectively (baseline = 2.33%).  

• Eel: The TLSB results (Doc 2, Table 24) indicate that RTLs applied only to the silver 
stage have a negligible effect on the overall impact estimate for eel.  

• River lamprey:  The TLSB results (Doc 2, Table 25) indicate that RTLs applied to adult 
migrants have a very small effect on the overall impact assessments for river lamprey. 
RTLs of 10 tide and 1 tide increase the impact estimate at the 99% probability level by 
3.7% and 11.2% respectively. 

• Sea lamprey: The TLSB results (Doc 2, Table 26) indicate that RTLs applied to adult 
migrants have a negligible effect on the overall impact assessment for sea lamprey. 

• Salmon: The TLSB results (Doc 2, Table 27) indicate that applying RTLs equal to the 
DoP to the adult migrant life stages of salmon increased the impact estimate at the 99% 
probability level from 10.42% to 11.80% (a 13% increase) (TLSB results). I have been 
unable to replicate these results precisely, but running the model with RTLs equal to the 
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DoP applied to smolts and adult migrant life stages increased this impact estimate from 
10.05% to 11.1% (an 11% increase). 

• Sea trout: The results of the TLSB tests are provided in Doc 2, Table 28; the baseline 
assessment values have been left blank but are available in Table 20 (including cut-off 
dates) (baseline impact at 99% probability level = 18.88%). The results for scenarios 1 
and   scenario 3 appear anomalous because the impact with RTLs applied to migrants all 
year (28.8%) should be greater than with RTLs applied only after Sept (33.65%). I have 
run the sea trout model with RTLs equal to the DoP applied to adult life stages only (i.e. 
those to which cut-off dates have been applied) and this gave an impact estimate of 
29.51% at the 99% probability level. 

75. Scenario Test 7: Impact of increased predation:  The papers reviewed by TLSB provide 
estimates of the predation rates on salmonid smolts passing through reservoirs, estuaries 
and past dams and on eel and coarse fish in rivers of between 1% and 79%. I agree with 
TLSB that these studies are not directly comparable with the additional predation that may 
occur on fish that pass through the lagoon turbines and/or sluices.  They also appear to 
estimate the total predation losses within a particular time period and/or area and not the 
additional predation losses caused by a specific factor (e.g. a dam).  However, as indicated 
above (paras 49 – 50 above), I do not consider the AIMR method used by TLSB to be an 
appropriate way to apply the predation rates taken from the literature. There are also errors 
in the way the method has been applied to the herring model and the shad model has not 
been provided (para 48 above). No tests have been conducted on other species. 

76. As a result, limited conclusions can be drawn from the TLSB scenario tests on predation.   

77. Scenario Test 8: Assessment of Eel Impact at Tawe Level: The TLSB results estimate 
the impact on the Tawe eel population (excluding any fish resident in coastal waters) to be 
0.8% (Doc 2, Table 33). However, I do not consider this population to be realistic because 
many eels are known to move freely between freshwater and the sea, and these should 
therefore be included in the population.   

78. The estimated impact on the eel populations from the rivers entering Swansea Bay can be 
calculated by removing the scaling factor of 34.24 applied for the Western Wales Eel 
Management Unit (see text table below). This gives a potential impact of 56.2% at the 99% 
probability level.  

Model Population unit Mean Median  95th %ile 99th %ile 

Baseline  Western Wales 
EMU  

0.49%  0.40%  1.25%  1.64%  

Baseline 
x 34.24 

Swansea Bay 
rivers and related 
coastal area 

16.8% 13.7% 42.8% 56.2% 

79. It is important to note that in the current formulation of the assessment, the estimated impact 
on the Western Wales EMU cannot exceed 2.92%; this level would be reached if the local 
impact on the eel populations in the rivers entering Swansea Bay was 100%. 

Q.4. In your opinion, should Selective Tidal Stream Transport be included in the eel 
model (see section 6.6 of the report)? Please explain why.  

80. As instructed by NRW-PS, TLSB have tested the effect of STST on elvers by applying a 
100% mortality to elvers entering the lagoon.  I agree with TLSB that this is probably not 
realistic because, under normal conditions, many elvers remain in the sea and become 
coastal residents, and so retaining them in the lagoon should not cause significant losses.  
Elvers will stop exhibiting STST after a period, and those retained in the lagoon by STST will 
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be able to leave when this occurred. I therefore consider that losses due to STST should not 
be applied to elvers. 

81. If some elvers are retained in the lagoon by exhibiting STST, their numbers will accumulate.  
As there are normally large concentrations of elvers in the Bristol Channel and the time of 
the elver migration, it seems unlikely that this will have a significant additional impact on the 
population.  However, post construction monitoring should be conducted to check for 
evidence of increased predation pressures, and deterrents considered if this occurs.. 

Q.5. In your opinion, should retention time limits be parameterised in the models for 
any of the migratory fish species (salmon, eel, shad, sea trout, sea lamprey, river 
lamprey) (see section 6.7 of the report)? Please explain why.  

82. RTLs have been proposed to account for the possible adverse effects of delays to migration 
on the survival or reproductive success of some migratory species. I therefore consider that 
RTLs are only appropriate for the migrant life stages.  

83. Shad, river lamprey and sea lamprey: The application of RTLs to the migrant life stages of 
shad, river lamprey and sea lamprey had only minor effects on the impact estimates, and I 
therefore consider that these can be ignored. 

84. Salmon: It has previously been agreed that ‘cut-off dates’ should be applied to all 
(migratory) life-stages in the salmon model because concern has been expressed in the 
literature about the possible effects of delays to migration for this species. RTLs were 
subsequently suggested as a more realistic way to apply the effects of delays in the ADZ-
MCA model. TLSB have proposed using RTL values equal to the DoP, and I consider this to 
be a precautionary choice.  Solomon (1999) observed that salmon delayed from entering six 
rivers in south-west England by low flows never subsequently entered the rivers and 
probably died. This suggests that delays to adult returns at any time of year may have 
adverse effects on survival, and so RTLs should be applied for the whole year.   I therefore 
consider that RTLs equal to the DoP should be applied to all migrants (i.e. smolts and 
adults) in the salmon model.   

85. Sea trout: It has previously been agreed that ‘cut-of dates’ should be applied to the adult 
migrant life stages of sea trout but not the smolts, kelts or resident stages.  I therefore 
consider that RTLs should be applied to adult migrant sea trout, but not to smolts, kelts or 
resident life stages.  As sea trout is a more flexible species than salmon, and they are 
known to move in and out of estuaries, I suggest that RTLs should only be applied in the 
months immediately prior to the spawning (i.e. from September onwards). 

Q.6. In your opinion, should predation be included in the models for herring or shad 
(see section 6.8)? If yes, what predation rate should be used? Please explain why.  

86. As discussed above, I do not consider the AIMR approach used by TLSB in the scenario 
tests of predation to be appropriate, and as a result the scenario tests are not valid.  
Inclusion of small additional predation losses (expressed as a proportion of the fish surviving 
passage through the turbines/sluices) can have a significant effect on the impact estimates, 
and studies have shown that predation can occur on migratory fish in situations similar to 
the SBTL (e.g. downstream of hydropower dams).  However, no data are available for 
predation rates at sites that are directly comparable to the SBTL 

87. In view of the potential sensitivity of the models to predation effects, these should not be 
ignored, but caution is required in applying a value based on very little evidence.  I suggest 
that the final runs of the models be conducted without predation and with an ‘example’ 
predation rate to allow the possible effects of predation to be considered. 
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Q.7. Population range (see section 6.3, 6.4 and 6.5, 6.7.47)  

7a. In your opinion should population range for sea trout be modelled at the Celtic Sea 
scale or over a reduced area?  

88. The baseline sea trout models use a population range equal to the Celtic Sea for the 
‘resident’ life stages. I understand that the request to conduct the scenario test using a 
population range reduced to 25% of the Celtic Sea area reflects concerns that sea trout may 
be more concentrated close to the lagoon and/or close to the shore. However, available 
evidence, including modelling results, suggests that sea trout from rivers in southern Wales 
disperse outside the Bristol Channel, with some probably migrating into the Irish Sea (e.g. 
Potter et al 2017) and that sea trout are not confined to the coastal zone during the resident 
stage (CSTP, 2017).  

89. I therefore consider that the population range for resident sea trout should be set at the 
Celtic Sea (2,879,000 ha). 

7b. In your opinion should population range for sandeel be modelled at the Bristol 
Channel or Swansea Bay scale?  

90. Scenario Test 2 investigated the potential effect of SBTL on a discrete sandeel 
population/management unit within Swansea Bay and estimated the impact to be 41% at 
the 95% probability level. This assumes that there is no mixing of the Swansea Bay sandeel 
population with sandeels in the rest of the Bristol Channel. Any mixing will reduce this 
impact, and if there is complete mixing the estimated impact on the population is reduced to 
2% at the 95% probability level (i.e. as calculated with the population range equal to the 
Bristol Channel).  

91. There is no evidence that there is a discrete sandeel population in Swansea Bay, and there 
are no known spawning grounds or major fisheries for sandeel in the Bay. As a result, I do 
not consider it reasonable to use this as the population range.  I therefore consider that the 
population range for sandeel should be set at the Bristol Channel.  

92. However, the scenario test demonstrates the potential for the SBTL to deplete the numbers 
of sandeel in Swansea Bay if immigration of fish from outside the Bay does not keep pace 
with the losses.  This could have a significant effect on the ecology of the Bay, and it will be 
important to monitor changes in the population density of sandeel in the Bay post 
construction. 

7c. In your opinion should population range for herring be modelled at the Bristol 
Channel, Swansea Bay or 30m water depth scale?  

93. The scenario test based on the 30m depth contour does not appear to have been conducted 
correctly. 

94. As for sandeel above, there is no evidence that there is a discrete population of herring in 
Swansea Bay, and I do not therefore consider that it would be reasonable to set the 
population range at this scale. I therefore consider that population range for herring should 
be set at the Bristol Channel. 

95. Nevertheless, the scenario test shows that there is potential for the density of herring to be 
depleted in the Bay if losses are not made up by immigration from outside the Bay. This 
should therefore be monitored post construction. 

7d. In your opinion should population range for eel be modelled at the Western Wales 
River Basin District Eel Management Plan scale or River Tawe population scale?  

96. Eels do not form discrete stocks within different rivers or coastal areas, and within the 
current UK eel management approach, eels from the south Wales rivers are considered to 
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be part of the Western Wales EMU. The management objective is to restore silver eel 
escapement biomass from each management unit to at least 40% of its pristine level.   

97. The baseline eel model first estimates the possible impact of the lagoon on the local eel 
population in the rivers entering Swansea Bay and the coastal area associated with those 
rivers (66,789 ha). It then scales this to the Western Wales EMU in proportion to the relative 
wetted areas. A substantial proportion of yellow eels reside in coastal waters or move freely 
between different rivers and the sea.  As a result, there does not appear to be a basis for 
defining a management unit (and thereby the population range) for the River Tawe alone 

98. I therefore consider that the population range for eel should be modelled at the Western 
Wales River Basin District Eel Management Plan scale. 

Q.8. NRW-PS’s current position on the model parameters is set out in column D of the 
‘Model parameters and validation for sensitivity analysis 31 January 2019’ 
spreadsheet. In light of the results of the sensitivity and scenario testing could you 
please advise:  

a. Do you agree with the parameter values that NRW-PS propose to use in the 
modelling?  

99. I agree with the parameter values proposed in the NRW-PS spreadsheet (Doc 4), but this 
does not include all of the parameters used in the models.  TLSB have provided revised 
parameter sheets in Docs 7 i-x but these contain some minor errors/omissions.  It would 
therefore be useful to provide a definitive list of all the parameter values to be used in the 
models (without the associated evidence/rationale in Doc 7) so that final vales can be 
agreed. 

b. If you feel that any of the parameter values should be changed, please explain which 
parameters and why for each relevant species, and advise what you think the 
parameter should be changed to.  

100. Paras 3 to 13 above discuss a number of parameter values used by TLSB that differ 
from those instructed by NRW-PS (Docs 3 and 4).  I consider the following values proposed 
by TLSB to be acceptable: 

• Salmon - DoP: random selection of individual DoP estimates from 485 salmon tracks; 

• Sea trout - DoP: log-normal distribution, mean = 12 ± 100 tides; 

• Herring (adult) - Swim speed: uniform range from 0.2 to 2 bl s-1;   

• Sandeel - Swim speed: uniform range from 0.72 to 1.08 bl s-1; 

• Shad (sub-adults) – Length: normal distribution, mean = 0.25 ± 0.075 m;  

• Eel (resident) Length: normal distribution, mean = of 0.35 ± 0.08 m; 

• Eel (silver) – Length: normal distribution, mean = 0.6 ± 0.1 m.  
 

101. Salmon smolts – Duration of presence:  The function used to calculate DoP for salmon 
smolts is currently: 

=((ln(1-RAND()))/(ln(1-(1/2.544529)))) 

where  RAND() is a random number generated between 0 and 1 

This distribution has a mean of 2.0 tides and a median of 1.4 tides, and about 40% of the 
values generated are less than 1 tide.   

102. However, the population range for each iteration of the model is determined by the 
maximum distance that the smolt can swim in one tide, and it is impossible for the fish to 
leave the modelled population range more quickly.  As a result, the DoP for smolts should 
not fall below 1 tide.   
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103. This error might be resolved by truncating the above distribution at 1.0 tide, but this would 
produce a very abnormal distribution.  An alternative would be to use the following 
modified version of the current function: 

=((ln(1-RAND()))/(ln(1-(1/1.55))))+1.0 

where the changes are shown in bold. 

This distribution has a mean of about 1.9 tides, a median of 1.6 tides and no values less 
than 1 tide: 

104. Alternatively, a log-normal distribution (mean = 1; sd = 5.5) plus 1.0 could be used.  This 
distribution would have a mean of 2.0 tides and a median of 1.4 tides, the same as the 
current distribution, but no values less than 1 tide. 

Q.9. Do you have any other comments/observations?  

105. I have no additional comments at this time. 

 

Ted Potter 

Cefas 
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