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TOGETHER AGAINST SIZEWELL C

Dear Secretary of State,

Sizewell C DCO Application-PINS ref: EN010012 

TASC note that you require further information from the
Environment agency in relation to the Water Discharges Permit.
TASC have prepared a post examination response in respect of
documents relating to impacts on the marine environment lodged by
the Applicant in the late stages of the examination, for your
consideration. As you will see, a substantial part of this report has
implications for discharges from the proposed cooling water system
and highlights the Applicant's underestimate of marine biota fatalities
resulting from the cooling water system. TASC trust you will take
TASC's comments regarding the devastation Sizewell C will have on
the marine environment and designated wildlife sites/species into
account when making your decision. If you require any further
information, please do not hesitate to contact us.

Please acknowledge receipt.

Yours sincerely

Chris Wilson for TASC: IP ref: 20026424
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Post D10 comments on Sizewell C DCO submissions in 
relation to adverse impacts on the marine environment
FAO: Secretary of State, BEIS


During the latter part of the Sizewell C (SZC) DCO examination vast quantities of documents 
were submitted into the DCO examination by the Applicant (172 at deadline 10, 26 at deadline 9
and 135 at deadline 8), also many from interested parties (IPs). The statutory bodies and larger 
NGOs have voiced concerns about the overwhelming volume of information and the difficulties in
coping with this and the 22 changes made by the Applicant, so how the smaller NGOS like TASC 
with no staff and other IPs were expected to cope is difficult to comprehend. The blame for the 
disproportionate amount of information being presented at the end of the examination falls fairly
and squarely on the Applicant due to their failure to frontload the process and for submitting a 
DCO application which quite frankly was not fit for purpose with much information missing. TASC
are still  looking at those documents but remain concerned that many other IPs may not be 
aware they are able to comment on these thereby providing the Applicant with an unfair 
influence over the examination where the Applicant’s submissions have gone unchallenged. 
TASC would like you to be made aware of the following matters:-


Adverse impact on the marine environment


Introduction


TASC are concerned that the extent of the adverse impact on the marine environment has been 
under-assessed by the Applicant throughout the examination. This has led to a knock-on adverse
effect on the species, some of which are priority species, that depend on that environment and 
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the designated sites inhabited by those species. The Applicant submitted various documents at 
deadline 10 attempting to address shortcomings of their assessment of the impact on the 
marine environment, but TASC consider the Applicant has failed in this attempt. Before 
addressing the reasons for this failure, TASC would advise the Secretary of State (SofS) that we 
have been assisted in this DCO application by marine ecologist, Dr Peter Henderson. His CV is at 
the front of the TASC submission at Annex A to this report but the important point to make here 
is that Dr Henderson (DrH) has a great deal of experience working on the cooling water systems 
(CWS) of thermal power plants and, perhaps most importantly, has worked on the Sizewell B 
(SZB) CWS. It is data from SZB that has been used by the Applicant when considering the 
impacts of SZC’s CWS.


Background


TASC’s initial submission on this subject was our Written Representation (WR), REP2-481h in 
which DrH set out, amongst other things, the reasons why the Applicant’s assessment of fish 
mortality in their DCO application, was grossly underestimated. An example taken from REP2-
481h [para 23, page 13] is that the number of sand goby entrapped (impinged plus entrained) 
each year, are calculated by the Applicant at 153 million whereas DrH recalculated the figure to 
be in excess of 800 million. The reasons were expressed by way of a summary when DrH spoke 
at ISH 7 and included in our submission REP5-298. Part of his statement is replicated here: “At 
the broadest level, TASC’s concerns are that the number of organisms, fish in particular, which 
will actually be killed by the intake are being grossly underestimated to date. This is because 
fundamentally, we sample the number of organisms sucked into Sizewell B’s cooling water 
system by two methods. Method 1 counts the number which are impinged on the 10 millimetre 
travelling screens and that gives us our impingement number. Method 2 counts the number of 
organisms in a sample of water extracted from the cooling water intake system - normally in 
front of the travelling screens (as used in the case of Sizewell B) called a pump sampler. The 
problem is that the pump sampler will only sample larvae and eggs of fish and very small 
crustaceans. However, because you've got a 10 millimetre mesh, a lot of juvenile fish will pass 
through that mesh, but they won't be sampled by the pump sampler. The result is that at 
present, EDF and Cefas have grossly underestimated the number of small fish that will be caught
by the power station and killed. This is because of this mismatch between the two systems 
under use.


Now, to give some concrete examples: in the case of sprat, a sprat of less than 70 millimetres 
standard length can penetrate a 10 millimetre screen, as will an awful lot of the sprat of less 
than that length. In the case of gobies these small little fish which are so abundant in that part of
the world, almost all of them will penetrate a 10 millimetre mesh, so a fish 50 millimetres long 
(40 millimetres long, which is an adult) go through the mesh and get entrained. But it's not 
counted in the entrainment or impingement calculations because they're not sampled by a pump
sampler, because they can avoid the pump. Now, this becomes particularly serious when we 
deal with endangered species. Lamprey, for example, can penetrate a 10 millimetre mesh even 
when they're approximately 200 millimetres long. Now, in the environmental statement, it is 
asserted that you cannot entrain migratory fish like lamprey because the entrainable life stages 
occur in freshwater. But what they've forgotten is that you can entrain quite a large fish because
it will go through the 10 millimetre mesh and hence pass through the condenser circuit. So, for 
that reason, on a very large scale, the numbers of animals which will actually be killed on 
Sizewell B power station and the proposed Sizewell C have been greatly underestimated to 
date.”


At ISH 7, the Applicant (represented, as a paid consultant, by CEFAS) could not demonstrate how
they would be able to assess the mortality of those fish that, as DrH had referred to above, are 
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entrained in the cooling water system and pass through the 3 kilometres of tunnels, unrecorded, 
to an early death.


At deadline 10, the Applicant (but prepared by Cefas) submitted document 9.67 Quantifying 
uncertainty in Entrapment Predictions for Sizewell C [REP10-135] which acknowledged the DCO 
application had underestimated the entrapment of fish but provided only limited calculations for 
three species rather than the 80 species due to be affected by the SZC CWS. DrH has prepared a
report [copied at Annex A at the end of this report] on TASC’s behalf addressing issues covered 
by REP10-135 and this sets out reasons why the Applicant’s document still underestimates the 
number of fish that will be entrapped by SZC’s CWS and that it is ineffective in addressing the 
estimated mortality of fish because it does not cover all the fish likely to be adversely  impacted.


One of these reasons why the Applicant continues to underestimate the number of fish that 
would be entrapped by SZC is due to the fact that the SZC estimates are based on figures from 
SZB and DrH is aware from his work at SZB there is a material lack of recording species 
entrained (as set out in REP2-481h) at SZB. This brings TASC to then consider another D10 
submission from the Applicant, namely REP10-156: ‘9.120 Revision: 1.0 Comments on Earlier 
Deadlines, Subsequent Written Submissions to ISH11-14 and Comments on Responses to 
Change Request 19’ which has four appendices, including REP10-157 and REP10-158 which are 
parts 1 and 2 of the appendices, respectively.


REP10-157, appendix A, sets out the Applicant’s response to matters raised by the Environment 
Agency (EA) in respect of the impingement and entrainment monitoring plan. TASC are 
extremely disappointed to note that the Applicant still has not addressed the matter of 
monitoring the small and juvenile fish as well as the long slender fish that pass though the mesh 
screens and are too strong to be picked up by the pump sampler that monitors entrainment. This
highlights the inadequacies of the proposed monitoring scheme which seems to be designed to 
hide the mortality of hundreds of millions of fish and other marine biota that will be entrained by 
the SZC CWS. TASC have covered this issue in our previous DCO submissions REP2-481h, REP5-
298[marine ecology section], REP7-247[paras 6-18], REP8-284[2nd section re document 9.67] as 
well as in the TASC response to REP10-135 included at Annex A at the end of this report.


REP10-158, appendix L, sets out the Applicant’s response to issues raised by TASC at the Issue 
Specific Hearings (ISHs). DrH has countered a lot of the matters set out in the document, in our 
Annex A report attached, but TASC wish to highlight some of the statements made by the 
Applicant (the numbers referenced being the paragraph numbers in appendix L to REP10-158):-


Para 1.2.1 includes: “TASC contended that a number of species were at risk of being 
underestimated due to the ‘entrainment gap’, primarily citing juvenile sprat and gobies 
[emphasis added]. Concerns have also been raised for other species with slender morphologies 
including glass eel, river lamprey and sandeel.”  The term ‘primarily citing’ conveys the 
impression that these are the species of main concern to TASC, so we just wish to advise that 
sprat and gobies are just examples of the many species that will suffer the same fate.


Para 1.2.24 includes: “The minimum yellow eel size recorded at Sizewell was 22.5cm TL, which 
at a fineness ratio of 16 (Turnpenny, 1981) corresponds to a body height of 14mm. This exceeds 
the 10mm screen mesh size and therefore there is no significant ‘entrainment gap’ for this life 
stage.” This is an example of the point made by DrH in Annex A, where the Applicant/CEFAS 
makes an incorrect assessment- yellow eels with a body height of 14mm will pass through a 
10mm square mesh on the diagonal.


Para 1.2.28 includes: “Sandeels are an important part of diet of little terns in other regions of the
North Sea, but off East Anglia they represent only a small proportion (<8%) of the diet of these 
birds (Green, 2017).” TASC believe that the Applicant needs to consider that sandeels may only 
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form a smaller part of the East Anglia little terns’ diet due to the numbers killed by the SZB CWS,
so their availability is not as great.


Para 1.2.29 states: “TASC in its Deadline 7 Submission [REP7-247] questioned the absence of 
estimates for pipefish losses. Estimates of impingement of pipefish species at Sizewell B and 
predicted impingement rates at Sizewell C are presented in ES Addendum Appendix 2.17.A 
Marine Ecology [AS-238].” This does not deal with the pipefish that are entrained.


Para 1.3.43 states: “An additional point pertaining to the stock size raised by TASC is the 
incorrect assumption that Sizewell C impacts have been considered in isolation. TASC consider 
“in-combination mortality impact with all the other EDF and other power company cooling water 
intakes killing fish along the English, Northern French, Belgium and Dutch coasts” should be 
assessed with Sizewell C. However, for the species with quantifiable population estimates, 
particularly those ICES assessed species, the effects of existing anthropogenic impacts form part
of the baseline population estimate against which effects have been compared. Furthermore, the
cumulative effects of Sizewell C and Hinkley Point C operating on the same sea bass population 
has been assessed in Sizewell C European Sea Bass Stock Assessment ([REP8-131]).” TASC 
believe that the applicant has missed the point here. CEFAS have clearly recognised that 
cumulative impacts need to be considered by looking at the combination of the adverse impacts 
from HPC and SZC. However, if assessment is against ICES data covering a large area, then the 
cumulative impact of all the thermal power stations affecting that area need to be considered-
SZC (and HPC) could be the final straw. TASC are aware that EDF have studied the impact on sea
bass stocks of its thermal power stations with once-through CWS positioned on the French coast 
in the English Channel/North Sea region, so the Applicant (via EDF) already have information 
available to estimate the cumulative impact. Further there are also other thermal power stations
in Belgium, Netherlands etc which also kill bass. 


Sea Bass Assessment REP8-131: ‘9.110 Revision: 1.0 Sizewell C European Sea 
Bass Stock Assessment’


TASC consider it important to address the role of CEFAS as the Applicant’s paid consultants in 
dealing with marine matters and the apparent conflict between CEFAS’s statutory role to protect 
marine stocks and their role here where they are protecting a developer that will damage the 
marine environment. In preparing REP8-131, CEFAS are putting a veneer of careful scientific 
arguments that hide sweeping assumptions which cannot be justified. By far the most important 
one, in TASC’s opinion, is the in-combination impact when CEFAS combine Hinkley Point C (HPC) 
and SZC. However, EDF operate a large number of once-through cooled power stations along the
Northern coast of France that also kill large numbers of bass. So, any true in-combination 
calculation would include impingement/entrainment mortality from Graveline, Flamanville etc. As
mentioned above, there are also stations in Belgium, Netherlands etc which also kill bass. 


So, TASC are pleased that CEFAS have acknowledged the relevance of the in-combination 
impacts with HPC and SZC but they need to build on this and add the other locations to estimate
the likely impact on the relevant ICES area.


TASC consider there is a worrying mismatch between the bass catch regulations administered by
CEFAS and what they are claiming for SZC (see bass fishing guidelines: 
https://www.gov.uk/government/publications/bass-industry-guidance-2022/bass-fishing-
guidance-2021 ). Recreational fishermen can only land 2 bass in a day to preserve stocks while 
Sizewell will kill thousands per day. Commercial fishing for sea bass is banned in some areas and
in February and March to conserve stocks, yet SZC will continue to kill thousands of sea bass 
when fishing is banned/restricted. Annex B is a schedule prepared by TASC from the Applicant’s 
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record of fish impinged at SZB, from which you will see the estimated number of sea bass 
expected to be impinged by SZC is in excess of 2.1 million each year. 


CEFAS has, over the years, highlighted the parlous state of the bass population and the need for 
fishing controls. These have included protected nursery waters to allow young bass to recruit. 
Now they argue that the single largest killer of bass ever proposed will not have a significant 
effect! They are now conflicting with their own regulations and efforts to conserve the stock, by 
promoting such killing.


At Annex C, TASC have attached a recent bass paper published by CEFAS scientists and the 
following is a quotation from the introduction:-


“Bass are currently managed in four discrete regions: (i) Iberian Coast; (ii) Bay of Biscay; (iii) 
west of Scotland and south and west of Ireland; and (iv) North Sea, English Channel, Celtic Sea, 
and Irish Sea (ICES, 2012). Scientific assessments of the northern stock have shown a rapid 
decline in the spawning stock biomass (SSB) since 2010 attributed to a succession of weak year 
classes from 2008 to 2012 and increased fishing mortality (ICES, 2015). The stock exhibits very 
large inter-annual variability in settlement, most probably driven by environmental factors. To 
conserve the stock, significant reductions in the harvest of sea bass have been implemented by 
the European Commission through seasonal and area closures, increasing the Minimum 
Conservation Reference Size to 42 cm, monthly boat limits or bycatch limits for commercial 
fishers, and bag limits for recreational anglers (Council Regulation (EU) 2107/127). Similar 
patterns were observed in the late 1980s that led to a number of conservation measures 
including the designation of bass nursery areas (BNAs) around England and Wales to protect 
aggregations of fish below the minimum landing size (Pickett and Pawson, 1994).”


The two scientists who did the work on the need for conservation rules were Pickett and Pawson 
referenced above, both of whom worked for CEFAS, so CEFAS were instrumental in producing the
fishing regulations.


TASC consider the Applicant/CEFAS’s sea bass assessment, in only addressing impingement, 
under-assesses the impact on the sea bass population due to entrainment. Bass spawn offshore 
and the young fish move into estuaries to feed and grow. However, during the winter they move 
out of estuaries to warmer sea water and so quite small bass occur off Sizewell. It is highly likely 
that bass less than 14 mm deep in the body occur at Sizewell and these are capable of 
penetrating a 10 mm mesh. A 2018 CEFAS document 
(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/996213/
Presence_of_European_sea_bass__Dicentrarchus_labrax__and_other_species_in_proposed_bass_n
ursery_areas.pdf ) reviewed Bass Nursery Areas (BNAs) and when considering Sizewell, its 
conclusion on page 65 states: “There is good evidence that the area in the immediate vicinity of 
the power station has sufficient aggregation of juvenile sea bass to give a high probability of 
them being impinged by the cooling water intakes, although individuals of other species above 
MCRS are present (Table 5). Hence, there is evidence to support further consideration of the 
proposed Sizewell BNA (Table 5).” TASC find it hard to understand how CEFAS can consider 
Sizewell as a BNA but then support the slaughter of bass through the SZC CWS. It is clear that 
the number of bass entrained has not been quantified by the Applicant/CEFAS. 


Conclusion


(i) The Applicant/CEFAS have conceded that their estimates of the number of fish killed were too 
low because the 10 mm mesh does not retain small fish. 
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(ii) The Applicant/CEFAS have undertaken some revised calculations for a few species. They need
to revise the estimates for all species so that a proper impact assessment can be made. Some 
small thin fish have been seriously under-sampled, and this must be addressed.


(iii) In particular, the Applicant/CEFAS need to produce revised estimates for long, thin species of
conservation concern, eels and lamprey. This is an essential legal requirement.


(iv) The Applicant/CEFAS have tried to minimise the missing entrainment numbers caught, by 
assuming that the pump sampler efficiently catches small fish. This is incorrect, as the pump 
sampler is highly inefficient for this purpose. CEFAS know this to be the case, which is why they 
do not use pump samplers for their regular small fish surveys. This is a major defect, and the 
Applicant will need to undertake appropriate entrainment sampling to rectify the issue. 


(v) The Applicant/CEFAS have also tried to question DrH’s observations on mesh penetration 
through a 10 mm mesh by pointing out that sprat of a size DrH claims will go through the mesh 
have a head depth greater than 10 mm. As explained in Annex A , this is because it is the 
diagonal distance across the square mesh, which is the critical dimension for mesh penetration, 
a distance of just over 14 mm. TASC are surprised that the scientists at CEFAS would make such 
a schoolboy error.


(vi) As the sea bass assessment has not considered entrainment, it is incomplete.


(vii) As fish mortality is substantially underestimated, then the adverse impact of all the 
dead/dying biota that will be discharged at the outfall point will be underassessed. TASC note 
that the RSPB recognise this issue in para 1.1.10 of their D10 submission REP10-204.


(viii) The more biota in the outfall, the more birds and mammals attracted to the area where the 
chemical plume exists, therefore increasing the risks of contaminants poisoning birds, mammals,
fish and other marine creatures. TASC say this as an area where the Habitat Regulation 
Assessment is inadequate in terms of the impacts on European sites, SPA species such as the 
little tern, as well as wildlife generally.


(ix) The greater the amount of biota in the outfall, the greater will be the attraction of unnatural 
numbers of predator and scavenger species upsetting the balance of nature in the vicinity of the 
outfall.


(x) As fish mortality is substantially underestimated,  the impact on protected fish, those of 
conservation concern and the species that prey on them has been understated. 


(xi) As fish mortality is substantially underassessed, then the benefits for the inclusion of 
mitigation in the form of acoustic fish deterrents will likely be incorrectly assessed (for further 
TASC comments regarding the acoustic fish deterrent see REP6-077), and


 (xii) As fish mortality is substantially underassessed, then the consideration of, and comparison 
with, alternative cooling systems eg cooling towers, will be incomplete.


TASC, Meadow Cottage, Hubbard’s Hill, Peasenhall, Saxmundham, Suffolk IP17 2JN
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Annex A TASC report on document REP10-135: 
Comments on REP10-135 9.67 Quantifying uncertainty in 
Entrapment Predictions for Sizewell C
Prepared by Dr Peter Henderson for TASC, January 2022


About the author; Dr P A Henderson


1 I am a marine biologist with an in-depth knowledge of the ecological issues linked 


to power generation having worked in the field for over 40 years. I also have 


extensive experience working on wedge wire screens for the protection of water 


intakes in both the USA and the UK. I lecture and hold the position of Senior 


Research Associate in the Department of Zoology, University of Oxford, UK. I am 


an ecological consultant and research scientist with 40 years' experience 


combining theoretical, applied, and field research, with extensive experience of 


the management of major ecological assessment projects including preparation 


and presentation of material for public enquires and liaising with conservation 


bodies and engineers. Projects undertaken include conservation planning for large 


tropical nature reserves, ecological effects studies of nuclear power station intakes


(including the Sizewell B intakes), conservation studies of rare freshwater life and 


effects of climate change and drought. I have written 7 books including the 


standard textbook ‘Southwood’s Ecological Methods’.


2 The focus of these comments is the assessment of the level of under-estimation of 


the number of fish that will be sucked into the cooling water system at the 


proposed Sizewell C Nuclear Power Station. TASC, in their submission REP2-481h 


and supported by later submissions REP7-247 and REP8-284, pointed out that the 


total number of fish sucked into the cooling water system was seriously 


underestimated by the Applicant because small fish and long and thin eel-like 


species had not been sampled in the studies undertaken at Sizewell B cooling 
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water intakes. This was because small and thin fish would pass across the 10 mm 


filter screens and thus not be counted in the impingement samples. Further, they 


would not have been captured by the pump sampler used to sample the plankton 


because their swimming ability allows them to avoid capture. The water velocities 


close to the intake orifice of a pump sampler are too low to efficiently draw in fish 


once they perceive the sampler and take evasive swimming action. It is because of


this low sampling efficiency that high speed nets rather than pump samplers are 


used by marine biologists including CEFAS to sample post-larval and juvenile fish 


at sea.


3 The calculations undertaken by CEFAS in 9.67 [REP10-135] show that they agree 


that under sampling did occur and that all the estimates previously produced for 


fish entrapment on the proposed Sizewell C cooling water intakes were 


underestimates. CEFAS have made estimates for sprat, herring and sand gobies in 


an attempt to assess the missing size fraction. They selected these species 


because they spawn nearby and are abundant in entrainment monitoring samples.


However, approximately 80 species of fish are vulnerable to entrainment and 


impingement and, as many of these have been under-sampled, there needs to be 


a complete reanalysis of the estimated numbers of fish entrapped if a proper 


assessment of the impact of Sizewell C is to be produced. The choice of 3 taxa is 


arbitrary and dismisses the large impacts on many other species. The reasons 


given for the choice of species does not bear scientific scrutiny. 


4 We have previously highlighted other fish species which will have been seriously 


underestimated in entrapment estimates. Examples include, sticklebacks (3 


species), gobies such as transparent, crystal, painted, black and rock, butterfish 


and viviparous blenny. Another class of fish which has been greatly 
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underestimated are those with a long, thin body form that can penetrate the mesh


as adults or late-stage juveniles. These include the abundant Nilsson’s, greater 


and snake pipefishes. Nilsson’s pipefish is particularly abundant at Sizewell and is 


regularly recorded in impingement samples. The vast majority of pipefish will 


penetrate the screens, so the number recorded in the impingement samples is 


probably a tiny fraction of the total that are killed. Another group of long, thin, fish 


which are common and have been grossly under-estimated are the sand eel, a 


number of species of which occur off Sizewell. CEFAS have taken the view that 


they need only reassess numbers for highly abundant species. However, for fish 


such as sand eel and transparent goby which have not been properly sampled 


there is not even the data to know how abundant they actually are. Another group 


which needs to be properly quantified are the flatfish. Juvenile flatfish such as sole 


are particularly adept at forcing themselves through a 10 mm mesh as their bodies


are flexible and they are able to use the diagonal distance of 14 mm across the 


square mesh to pass across using a corkscrew action. Juvenile sole species, plaice 


and dab are highly abundant in the Sizewell region and are important commercial 


species which need to be correctly quantified. Finally, in addition, eel and river 


lamprey have certainly been underestimated as a wide size range occur in the sea 


and even quite long individuals can wriggle through a 10 mm mesh. The CEFAS 


calculations for the under-sampling of sprat and herring also apply to anchovy and 


pilchard. Why have calculations for these species not been included? The 


argument that none of the above species are commonly recorded by the pump 


sampler is irrelevant as they are all capable of swimming and avoiding capture by 


a pump sampler designed to sample eggs and larvae only.
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5 Even for the 3 taxa for which they have attempted to assess the degree of under 


sampling, there are serious problems linked to the assumptions made.


6 In the case of sprat, it is claimed by CEFAS that TASC are wrong in claiming sprat 


need to be > 70 mm SL (‘Standard Length’)1 before they are always retained by a 


10 mm mesh (Section B.2.2). CEFAS reach this conclusion by showing that in a fish


of 70 mm SL, the depth of the head is greater than 10 mm. CEFAS have failed to


understand that the critical dimension for mesh penetration is not the 10


mm length of each side of the mesh but the diagonal distance across the 


mesh. For a 10 mm mesh this is the square root of 200 = 14.14 mm. Oddly and 


quite surprisingly, this lack of understanding by CEFAS that it is the diagonal 


dimension that is critical in defining the length of fish that will penetrate the mesh,


is repeated elsewhere. For example, for smelt on p 71 the following is written 


“Smelt ascent to upper estuaries and freshwaters in February to April to spawn. 


Most of the juvenile fish descend to the lower estuary by early autumn of their first


year (Colclough and Coates, 2013) and by that time their lengths is ~ 6 cm TL 


[Total length]2  (Scholle et al., 2007). At this stage juvenile smelt have a body 


depth of approximately 10mm (Froese and Pauly, 2021), the size of the drum 


screen mesh.” As in the case of sprat, they assert, incorrectly, that it is 10 mm 


body depth which is the maximum size for penetration when in actual fact it is 


closer to 14 mm. 


7 A critical, incorrect assumption made by CEFAS, is that efficient entrainment 


sampling occurs up to a length of 35-39 mm TL. “Therefore, this represents the 


starting point to back-calculate numbers of smaller fish between the maximum 


1 Standard length (SL) is the length of a fish measured from the tip of the snout to the posterior end of the 
last vertebra or to the posterior end of the midlateral portion of the hypural plate. Simply put, this 
measurement excludes the length of the caudal (tail) fin.
2 Total length (TL) is the length of a fish measured from the tip of the snout to the tip of the longer lobe of 
the caudal fin, usually measured with the lobes compressed along the midline. It is a straight-line 
measure, not measured over the curve of the body
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size of efficient entrainment (35-39mm TL) and the minimum size of 100% 


impingement (85-89mm TL).” (p 73). There is no evidence presented that a pump 


sampler has a high efficiency of capture of sprat above 30 mm TL. The result is an 


underestimation of the number entrained.


8 Exactly the same errors occur with respect to herring. “We assume that 


entrainment sampling misses fish > 40mm TL (32mm SL) and the minimum size of


fully impinged fish is the precautionarily assumed to be of the size class of 70 – 


74mm SL, 85-89mm TL as suggested by TASC [REP2-481h].” (p76). There is no 


evidence presented that a pump sampler efficiently samples herring in the 30 – 40


mm size range.


9 In the case of gobies there are a number of errors made in CEFAS’s calculations. 


First, there is the error of not using the diagonal dimension of the mesh when 


considering mesh penetration. “Sand gobies of 87mm SL (as suggested by TASC 


[REP2-481h]) would have a body depth of 15.3mm. This far exceeds the minimum 


size to be fully retained by 10 mm mesh. Therefore, we precautionarily assume the


smallest size class subjected to 100% impingement by a 10mm mesh is 70-74mm 


TL (62-65mm SL) with a body depth of 10.9-11.4mm. This is based on the 


maximum body depth being 10% higher than 10mm mesh size. “ (p80) Second, 


they assume the pump sampler is 100 % effective up to a length of 35-39 mm TL. 


“Therefore, we precautionarily defined the entrainment gap as occurring between 


the size classes of 35-39mm and 70-74mm TL.“ This is untrue as small gobies 


about 18 mm SL are fully formed fish and will avoid capture in a pump sampler. 


Third CEFAS assume the smallest juveniles are 20-24 mm TL. Gobies enter the 


water column at a length of about 9 mm and well-formed juveniles > 16 mm are 


observed in high numbers. No explanation of the 20-24 mm TL cut off length is 
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presented. The fourth erroneous assumption relates to the assumed age of 


maturity. “The age of 50% maturity of P. minutus in the Northeast Atlantic is 1 


year (Bouchereau and Guelorget, 1998). Impingement calculations precautionarily 


assumed all gobies (Pomatoschistus spp.) had an EAV on 1. To determine the EAV 


for the missing fraction we assume that the age of 100% maturity is 1.5 years as 


the maximum age is 2.7 years (Froese and Pauly, 2021) and that all gobies would 


be mature before the second year.” (p82). The maximum age of maturity of sand 


goby at Sizewell is not 2.7 years and is much closer to 1 year. They quote data for 


P. minutus and avoid data for P. lozanoi which is smaller and lives for only about 1 


year. Further the maximum longevity of 2.7 years is not for southern North Sea 


British waters. Finally, CEFAS argue that the entrapment death rate is insufficient 


to affect the sand goby population. The problem here is that there is not a sand 


goby species, there are 3 species. CEFAS treats it as a single species which is 


incorrect. The P. minutus species complex in North Atlantic waters comprise 3 


species P. minutus, P. lozanoi and P. norvegicus. P. norvegicus is an offshore 


species found at depths > 18 m. It would be unlikely to be caught by the Sizewell 


B intakes but may well be sucked into the offshore C station intakes.  P. minutus 


and P lozanoi are closely related species: studies by Hamerlink in the 1980s 


demonstrated that these species had notably different ecological characteristics. 


P. lozanoi is smaller and predominately feeds on mysids. CEFAS have not 


produced any evidence that the P. lozanoi or P. minutus populations are 


individually of a size that would not be impacted by the entrapment 


losses.
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CONCLUSION


10. In summary, while CEFAS have conceded that there is a serious under-estimation in 


entrapment losses of fish at the proposed Sizewell C cooling water system, the full 


extent of this under-estimation has not been assessed. Further, for the 3 taxa which 


have been assessed there are serious errors in the assumptions made which have 


resulted in a repeated under reporting of the likely losses. These errors, together with 


the absence of assessments for the entrapment for all 80 vulnerable species, lead to the


inevitable conclusion that there is still a gross underestimate of the fish likely to be killed


by the proposed Sizewell C cooling water system. As a result, TASC make the following 


observations:-


- as fish mortality is substantially underestimated, then the adverse impact of all the 


dead/dying biota that will be discharged at the outfall point will be underassessed, and


 - as fish mortality is substantially underestimated,  the impact on protected fish, those 


of conservation concern and the species that prey on them has been understated, and


 - as fish mortality is substantially underassessed, then the benefits for the inclusion of 


mitigation in the form of acoustic fish deterrents will likely be underassessed (for further 


TASC comments regarding the acoustic fish deterrent see REP6-077), and


 - as fish mortality is substantially underassessed, then the consideration of, and 


comparison with, alternative cooling systems eg cooling towers, will be incomplete.


TASC, Meadow Cottage, Hubbard’s Hill, Peasenhall, Saxmundham, Suffolk IP17 2JN
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Annex B 
TASC calculation of fish impingement at Sizewell C 
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Annex C 
‘The influence of oceanographic conditions and larval 
behaviour on settlement success—the European sea bass 
Dicentrarchus labrax (L.)’ 
Claire Beraud 1 *, Johan van der Molen 1,2 , Mike Armstrong 1 , Ewan Hunter 1 , Leila 


Fonseca 1,3 , and Kieran Hyder 1, The influence of oceanographic conditions and larval 


behaviour on settlement success—the European sea bass Dicentrarchus labrax (L.)


ICES Journal of Marine Science (2018), 75(2), 455–470. doi:10.1093/icesjms/fsx195
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Post D10 comments on Sizewell C DCO submissions in 
relation to adverse impacts on the marine environment
FAO: Secretary of State, BEIS

During the latter part of the Sizewell C (SZC) DCO examination vast quantities of documents 
were submitted into the DCO examination by the Applicant (172 at deadline 10, 26 at deadline 9
and 135 at deadline 8), also many from interested parties (IPs). The statutory bodies and larger 
NGOs have voiced concerns about the overwhelming volume of information and the difficulties in
coping with this and the 22 changes made by the Applicant, so how the smaller NGOS like TASC 
with no staff and other IPs were expected to cope is difficult to comprehend. The blame for the 
disproportionate amount of information being presented at the end of the examination falls fairly
and squarely on the Applicant due to their failure to frontload the process and for submitting a 
DCO application which quite frankly was not fit for purpose with much information missing. TASC
are still  looking at those documents but remain concerned that many other IPs may not be 
aware they are able to comment on these thereby providing the Applicant with an unfair 
influence over the examination where the Applicant’s submissions have gone unchallenged. 
TASC would like you to be made aware of the following matters:-

Adverse impact on the marine environment

Introduction

TASC are concerned that the extent of the adverse impact on the marine environment has been 
under-assessed by the Applicant throughout the examination. This has led to a knock-on adverse
effect on the species, some of which are priority species, that depend on that environment and 
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the designated sites inhabited by those species. The Applicant submitted various documents at 
deadline 10 attempting to address shortcomings of their assessment of the impact on the 
marine environment, but TASC consider the Applicant has failed in this attempt. Before 
addressing the reasons for this failure, TASC would advise the Secretary of State (SofS) that we 
have been assisted in this DCO application by marine ecologist, Dr Peter Henderson. His CV is at 
the front of the TASC submission at Annex A to this report but the important point to make here 
is that Dr Henderson (DrH) has a great deal of experience working on the cooling water systems 
(CWS) of thermal power plants and, perhaps most importantly, has worked on the Sizewell B 
(SZB) CWS. It is data from SZB that has been used by the Applicant when considering the 
impacts of SZC’s CWS.

Background

TASC’s initial submission on this subject was our Written Representation (WR), REP2-481h in 
which DrH set out, amongst other things, the reasons why the Applicant’s assessment of fish 
mortality in their DCO application, was grossly underestimated. An example taken from REP2-
481h [para 23, page 13] is that the number of sand goby entrapped (impinged plus entrained) 
each year, are calculated by the Applicant at 153 million whereas DrH recalculated the figure to 
be in excess of 800 million. The reasons were expressed by way of a summary when DrH spoke 
at ISH 7 and included in our submission REP5-298. Part of his statement is replicated here: “At 
the broadest level, TASC’s concerns are that the number of organisms, fish in particular, which 
will actually be killed by the intake are being grossly underestimated to date. This is because 
fundamentally, we sample the number of organisms sucked into Sizewell B’s cooling water 
system by two methods. Method 1 counts the number which are impinged on the 10 millimetre 
travelling screens and that gives us our impingement number. Method 2 counts the number of 
organisms in a sample of water extracted from the cooling water intake system - normally in 
front of the travelling screens (as used in the case of Sizewell B) called a pump sampler. The 
problem is that the pump sampler will only sample larvae and eggs of fish and very small 
crustaceans. However, because you've got a 10 millimetre mesh, a lot of juvenile fish will pass 
through that mesh, but they won't be sampled by the pump sampler. The result is that at 
present, EDF and Cefas have grossly underestimated the number of small fish that will be caught
by the power station and killed. This is because of this mismatch between the two systems 
under use.

Now, to give some concrete examples: in the case of sprat, a sprat of less than 70 millimetres 
standard length can penetrate a 10 millimetre screen, as will an awful lot of the sprat of less 
than that length. In the case of gobies these small little fish which are so abundant in that part of
the world, almost all of them will penetrate a 10 millimetre mesh, so a fish 50 millimetres long 
(40 millimetres long, which is an adult) go through the mesh and get entrained. But it's not 
counted in the entrainment or impingement calculations because they're not sampled by a pump
sampler, because they can avoid the pump. Now, this becomes particularly serious when we 
deal with endangered species. Lamprey, for example, can penetrate a 10 millimetre mesh even 
when they're approximately 200 millimetres long. Now, in the environmental statement, it is 
asserted that you cannot entrain migratory fish like lamprey because the entrainable life stages 
occur in freshwater. But what they've forgotten is that you can entrain quite a large fish because
it will go through the 10 millimetre mesh and hence pass through the condenser circuit. So, for 
that reason, on a very large scale, the numbers of animals which will actually be killed on 
Sizewell B power station and the proposed Sizewell C have been greatly underestimated to 
date.”

At ISH 7, the Applicant (represented, as a paid consultant, by CEFAS) could not demonstrate how
they would be able to assess the mortality of those fish that, as DrH had referred to above, are 
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entrained in the cooling water system and pass through the 3 kilometres of tunnels, unrecorded, 
to an early death.

At deadline 10, the Applicant (but prepared by Cefas) submitted document 9.67 Quantifying 
uncertainty in Entrapment Predictions for Sizewell C [REP10-135] which acknowledged the DCO 
application had underestimated the entrapment of fish but provided only limited calculations for 
three species rather than the 80 species due to be affected by the SZC CWS. DrH has prepared a
report [copied at Annex A at the end of this report] on TASC’s behalf addressing issues covered 
by REP10-135 and this sets out reasons why the Applicant’s document still underestimates the 
number of fish that will be entrapped by SZC’s CWS and that it is ineffective in addressing the 
estimated mortality of fish because it does not cover all the fish likely to be adversely  impacted.

One of these reasons why the Applicant continues to underestimate the number of fish that 
would be entrapped by SZC is due to the fact that the SZC estimates are based on figures from 
SZB and DrH is aware from his work at SZB there is a material lack of recording species 
entrained (as set out in REP2-481h) at SZB. This brings TASC to then consider another D10 
submission from the Applicant, namely REP10-156: ‘9.120 Revision: 1.0 Comments on Earlier 
Deadlines, Subsequent Written Submissions to ISH11-14 and Comments on Responses to 
Change Request 19’ which has four appendices, including REP10-157 and REP10-158 which are 
parts 1 and 2 of the appendices, respectively.

REP10-157, appendix A, sets out the Applicant’s response to matters raised by the Environment 
Agency (EA) in respect of the impingement and entrainment monitoring plan. TASC are 
extremely disappointed to note that the Applicant still has not addressed the matter of 
monitoring the small and juvenile fish as well as the long slender fish that pass though the mesh 
screens and are too strong to be picked up by the pump sampler that monitors entrainment. This
highlights the inadequacies of the proposed monitoring scheme which seems to be designed to 
hide the mortality of hundreds of millions of fish and other marine biota that will be entrained by 
the SZC CWS. TASC have covered this issue in our previous DCO submissions REP2-481h, REP5-
298[marine ecology section], REP7-247[paras 6-18], REP8-284[2nd section re document 9.67] as 
well as in the TASC response to REP10-135 included at Annex A at the end of this report.

REP10-158, appendix L, sets out the Applicant’s response to issues raised by TASC at the Issue 
Specific Hearings (ISHs). DrH has countered a lot of the matters set out in the document, in our 
Annex A report attached, but TASC wish to highlight some of the statements made by the 
Applicant (the numbers referenced being the paragraph numbers in appendix L to REP10-158):-

Para 1.2.1 includes: “TASC contended that a number of species were at risk of being 
underestimated due to the ‘entrainment gap’, primarily citing juvenile sprat and gobies 
[emphasis added]. Concerns have also been raised for other species with slender morphologies 
including glass eel, river lamprey and sandeel.”  The term ‘primarily citing’ conveys the 
impression that these are the species of main concern to TASC, so we just wish to advise that 
sprat and gobies are just examples of the many species that will suffer the same fate.

Para 1.2.24 includes: “The minimum yellow eel size recorded at Sizewell was 22.5cm TL, which 
at a fineness ratio of 16 (Turnpenny, 1981) corresponds to a body height of 14mm. This exceeds 
the 10mm screen mesh size and therefore there is no significant ‘entrainment gap’ for this life 
stage.” This is an example of the point made by DrH in Annex A, where the Applicant/CEFAS 
makes an incorrect assessment- yellow eels with a body height of 14mm will pass through a 
10mm square mesh on the diagonal.

Para 1.2.28 includes: “Sandeels are an important part of diet of little terns in other regions of the
North Sea, but off East Anglia they represent only a small proportion (<8%) of the diet of these 
birds (Green, 2017).” TASC believe that the Applicant needs to consider that sandeels may only 
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form a smaller part of the East Anglia little terns’ diet due to the numbers killed by the SZB CWS,
so their availability is not as great.

Para 1.2.29 states: “TASC in its Deadline 7 Submission [REP7-247] questioned the absence of 
estimates for pipefish losses. Estimates of impingement of pipefish species at Sizewell B and 
predicted impingement rates at Sizewell C are presented in ES Addendum Appendix 2.17.A 
Marine Ecology [AS-238].” This does not deal with the pipefish that are entrained.

Para 1.3.43 states: “An additional point pertaining to the stock size raised by TASC is the 
incorrect assumption that Sizewell C impacts have been considered in isolation. TASC consider 
“in-combination mortality impact with all the other EDF and other power company cooling water 
intakes killing fish along the English, Northern French, Belgium and Dutch coasts” should be 
assessed with Sizewell C. However, for the species with quantifiable population estimates, 
particularly those ICES assessed species, the effects of existing anthropogenic impacts form part
of the baseline population estimate against which effects have been compared. Furthermore, the
cumulative effects of Sizewell C and Hinkley Point C operating on the same sea bass population 
has been assessed in Sizewell C European Sea Bass Stock Assessment ([REP8-131]).” TASC 
believe that the applicant has missed the point here. CEFAS have clearly recognised that 
cumulative impacts need to be considered by looking at the combination of the adverse impacts 
from HPC and SZC. However, if assessment is against ICES data covering a large area, then the 
cumulative impact of all the thermal power stations affecting that area need to be considered-
SZC (and HPC) could be the final straw. TASC are aware that EDF have studied the impact on sea
bass stocks of its thermal power stations with once-through CWS positioned on the French coast 
in the English Channel/North Sea region, so the Applicant (via EDF) already have information 
available to estimate the cumulative impact. Further there are also other thermal power stations
in Belgium, Netherlands etc which also kill bass. 

Sea Bass Assessment REP8-131: ‘9.110 Revision: 1.0 Sizewell C European Sea 
Bass Stock Assessment’

TASC consider it important to address the role of CEFAS as the Applicant’s paid consultants in 
dealing with marine matters and the apparent conflict between CEFAS’s statutory role to protect 
marine stocks and their role here where they are protecting a developer that will damage the 
marine environment. In preparing REP8-131, CEFAS are putting a veneer of careful scientific 
arguments that hide sweeping assumptions which cannot be justified. By far the most important 
one, in TASC’s opinion, is the in-combination impact when CEFAS combine Hinkley Point C (HPC) 
and SZC. However, EDF operate a large number of once-through cooled power stations along the
Northern coast of France that also kill large numbers of bass. So, any true in-combination 
calculation would include impingement/entrainment mortality from Graveline, Flamanville etc. As
mentioned above, there are also stations in Belgium, Netherlands etc which also kill bass. 

So, TASC are pleased that CEFAS have acknowledged the relevance of the in-combination 
impacts with HPC and SZC but they need to build on this and add the other locations to estimate
the likely impact on the relevant ICES area.

TASC consider there is a worrying mismatch between the bass catch regulations administered by
CEFAS and what they are claiming for SZC (see bass fishing guidelines: 
https://www.gov.uk/government/publications/bass-industry-guidance-2022/bass-fishing-
guidance-2021 ). Recreational fishermen can only land 2 bass in a day to preserve stocks while 
Sizewell will kill thousands per day. Commercial fishing for sea bass is banned in some areas and
in February and March to conserve stocks, yet SZC will continue to kill thousands of sea bass 
when fishing is banned/restricted. Annex B is a schedule prepared by TASC from the Applicant’s 
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record of fish impinged at SZB, from which you will see the estimated number of sea bass 
expected to be impinged by SZC is in excess of 2.1 million each year. 

CEFAS has, over the years, highlighted the parlous state of the bass population and the need for 
fishing controls. These have included protected nursery waters to allow young bass to recruit. 
Now they argue that the single largest killer of bass ever proposed will not have a significant 
effect! They are now conflicting with their own regulations and efforts to conserve the stock, by 
promoting such killing.

At Annex C, TASC have attached a recent bass paper published by CEFAS scientists and the 
following is a quotation from the introduction:-

“Bass are currently managed in four discrete regions: (i) Iberian Coast; (ii) Bay of Biscay; (iii) 
west of Scotland and south and west of Ireland; and (iv) North Sea, English Channel, Celtic Sea, 
and Irish Sea (ICES, 2012). Scientific assessments of the northern stock have shown a rapid 
decline in the spawning stock biomass (SSB) since 2010 attributed to a succession of weak year 
classes from 2008 to 2012 and increased fishing mortality (ICES, 2015). The stock exhibits very 
large inter-annual variability in settlement, most probably driven by environmental factors. To 
conserve the stock, significant reductions in the harvest of sea bass have been implemented by 
the European Commission through seasonal and area closures, increasing the Minimum 
Conservation Reference Size to 42 cm, monthly boat limits or bycatch limits for commercial 
fishers, and bag limits for recreational anglers (Council Regulation (EU) 2107/127). Similar 
patterns were observed in the late 1980s that led to a number of conservation measures 
including the designation of bass nursery areas (BNAs) around England and Wales to protect 
aggregations of fish below the minimum landing size (Pickett and Pawson, 1994).”

The two scientists who did the work on the need for conservation rules were Pickett and Pawson 
referenced above, both of whom worked for CEFAS, so CEFAS were instrumental in producing the
fishing regulations.

TASC consider the Applicant/CEFAS’s sea bass assessment, in only addressing impingement, 
under-assesses the impact on the sea bass population due to entrainment. Bass spawn offshore 
and the young fish move into estuaries to feed and grow. However, during the winter they move 
out of estuaries to warmer sea water and so quite small bass occur off Sizewell. It is highly likely 
that bass less than 14 mm deep in the body occur at Sizewell and these are capable of 
penetrating a 10 mm mesh. A 2018 CEFAS document 
(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/996213/
Presence_of_European_sea_bass__Dicentrarchus_labrax__and_other_species_in_proposed_bass_n
ursery_areas.pdf ) reviewed Bass Nursery Areas (BNAs) and when considering Sizewell, its 
conclusion on page 65 states: “There is good evidence that the area in the immediate vicinity of 
the power station has sufficient aggregation of juvenile sea bass to give a high probability of 
them being impinged by the cooling water intakes, although individuals of other species above 
MCRS are present (Table 5). Hence, there is evidence to support further consideration of the 
proposed Sizewell BNA (Table 5).” TASC find it hard to understand how CEFAS can consider 
Sizewell as a BNA but then support the slaughter of bass through the SZC CWS. It is clear that 
the number of bass entrained has not been quantified by the Applicant/CEFAS. 

Conclusion

(i) The Applicant/CEFAS have conceded that their estimates of the number of fish killed were too 
low because the 10 mm mesh does not retain small fish. 
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(ii) The Applicant/CEFAS have undertaken some revised calculations for a few species. They need
to revise the estimates for all species so that a proper impact assessment can be made. Some 
small thin fish have been seriously under-sampled, and this must be addressed.

(iii) In particular, the Applicant/CEFAS need to produce revised estimates for long, thin species of
conservation concern, eels and lamprey. This is an essential legal requirement.

(iv) The Applicant/CEFAS have tried to minimise the missing entrainment numbers caught, by 
assuming that the pump sampler efficiently catches small fish. This is incorrect, as the pump 
sampler is highly inefficient for this purpose. CEFAS know this to be the case, which is why they 
do not use pump samplers for their regular small fish surveys. This is a major defect, and the 
Applicant will need to undertake appropriate entrainment sampling to rectify the issue. 

(v) The Applicant/CEFAS have also tried to question DrH’s observations on mesh penetration 
through a 10 mm mesh by pointing out that sprat of a size DrH claims will go through the mesh 
have a head depth greater than 10 mm. As explained in Annex A , this is because it is the 
diagonal distance across the square mesh, which is the critical dimension for mesh penetration, 
a distance of just over 14 mm. TASC are surprised that the scientists at CEFAS would make such 
a schoolboy error.

(vi) As the sea bass assessment has not considered entrainment, it is incomplete.

(vii) As fish mortality is substantially underestimated, then the adverse impact of all the 
dead/dying biota that will be discharged at the outfall point will be underassessed. TASC note 
that the RSPB recognise this issue in para 1.1.10 of their D10 submission REP10-204.

(viii) The more biota in the outfall, the more birds and mammals attracted to the area where the 
chemical plume exists, therefore increasing the risks of contaminants poisoning birds, mammals,
fish and other marine creatures. TASC say this as an area where the Habitat Regulation 
Assessment is inadequate in terms of the impacts on European sites, SPA species such as the 
little tern, as well as wildlife generally.

(ix) The greater the amount of biota in the outfall, the greater will be the attraction of unnatural 
numbers of predator and scavenger species upsetting the balance of nature in the vicinity of the 
outfall.

(x) As fish mortality is substantially underestimated,  the impact on protected fish, those of 
conservation concern and the species that prey on them has been understated. 

(xi) As fish mortality is substantially underassessed, then the benefits for the inclusion of 
mitigation in the form of acoustic fish deterrents will likely be incorrectly assessed (for further 
TASC comments regarding the acoustic fish deterrent see REP6-077), and

 (xii) As fish mortality is substantially underassessed, then the consideration of, and comparison 
with, alternative cooling systems eg cooling towers, will be incomplete.

TASC, 
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Annex A TASC report on document REP10-135: 
Comments on REP10-135 9.67 Quantifying uncertainty in 
Entrapment Predictions for Sizewell C
Prepared by Dr Peter Henderson for TASC, January 2022

About the author; Dr P A Henderson

1 I am a marine biologist with an in-depth knowledge of the ecological issues linked 

to power generation having worked in the field for over 40 years. I also have 

extensive experience working on wedge wire screens for the protection of water 

intakes in both the USA and the UK. I lecture and hold the position of Senior 

Research Associate in the Department of Zoology, University of Oxford, UK. I am 

an ecological consultant and research scientist with 40 years' experience 

combining theoretical, applied, and field research, with extensive experience of 

the management of major ecological assessment projects including preparation 

and presentation of material for public enquires and liaising with conservation 

bodies and engineers. Projects undertaken include conservation planning for large 

tropical nature reserves, ecological effects studies of nuclear power station intakes

(including the Sizewell B intakes), conservation studies of rare freshwater life and 

effects of climate change and drought. I have written 7 books including the 

standard textbook ‘Southwood’s Ecological Methods’.

2 The focus of these comments is the assessment of the level of under-estimation of 

the number of fish that will be sucked into the cooling water system at the 

proposed Sizewell C Nuclear Power Station. TASC, in their submission REP2-481h 

and supported by later submissions REP7-247 and REP8-284, pointed out that the 

total number of fish sucked into the cooling water system was seriously 

underestimated by the Applicant because small fish and long and thin eel-like 

species had not been sampled in the studies undertaken at Sizewell B cooling 
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water intakes. This was because small and thin fish would pass across the 10 mm 

filter screens and thus not be counted in the impingement samples. Further, they 

would not have been captured by the pump sampler used to sample the plankton 

because their swimming ability allows them to avoid capture. The water velocities 

close to the intake orifice of a pump sampler are too low to efficiently draw in fish 

once they perceive the sampler and take evasive swimming action. It is because of

this low sampling efficiency that high speed nets rather than pump samplers are 

used by marine biologists including CEFAS to sample post-larval and juvenile fish 

at sea.

3 The calculations undertaken by CEFAS in 9.67 [REP10-135] show that they agree 

that under sampling did occur and that all the estimates previously produced for 

fish entrapment on the proposed Sizewell C cooling water intakes were 

underestimates. CEFAS have made estimates for sprat, herring and sand gobies in 

an attempt to assess the missing size fraction. They selected these species 

because they spawn nearby and are abundant in entrainment monitoring samples.

However, approximately 80 species of fish are vulnerable to entrainment and 

impingement and, as many of these have been under-sampled, there needs to be 

a complete reanalysis of the estimated numbers of fish entrapped if a proper 

assessment of the impact of Sizewell C is to be produced. The choice of 3 taxa is 

arbitrary and dismisses the large impacts on many other species. The reasons 

given for the choice of species does not bear scientific scrutiny. 

4 We have previously highlighted other fish species which will have been seriously 

underestimated in entrapment estimates. Examples include, sticklebacks (3 

species), gobies such as transparent, crystal, painted, black and rock, butterfish 

and viviparous blenny. Another class of fish which has been greatly 
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underestimated are those with a long, thin body form that can penetrate the mesh

as adults or late-stage juveniles. These include the abundant Nilsson’s, greater 

and snake pipefishes. Nilsson’s pipefish is particularly abundant at Sizewell and is 

regularly recorded in impingement samples. The vast majority of pipefish will 

penetrate the screens, so the number recorded in the impingement samples is 

probably a tiny fraction of the total that are killed. Another group of long, thin, fish 

which are common and have been grossly under-estimated are the sand eel, a 

number of species of which occur off Sizewell. CEFAS have taken the view that 

they need only reassess numbers for highly abundant species. However, for fish 

such as sand eel and transparent goby which have not been properly sampled 

there is not even the data to know how abundant they actually are. Another group 

which needs to be properly quantified are the flatfish. Juvenile flatfish such as sole 

are particularly adept at forcing themselves through a 10 mm mesh as their bodies

are flexible and they are able to use the diagonal distance of 14 mm across the 

square mesh to pass across using a corkscrew action. Juvenile sole species, plaice 

and dab are highly abundant in the Sizewell region and are important commercial 

species which need to be correctly quantified. Finally, in addition, eel and river 

lamprey have certainly been underestimated as a wide size range occur in the sea 

and even quite long individuals can wriggle through a 10 mm mesh. The CEFAS 

calculations for the under-sampling of sprat and herring also apply to anchovy and 

pilchard. Why have calculations for these species not been included? The 

argument that none of the above species are commonly recorded by the pump 

sampler is irrelevant as they are all capable of swimming and avoiding capture by 

a pump sampler designed to sample eggs and larvae only.
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5 Even for the 3 taxa for which they have attempted to assess the degree of under 

sampling, there are serious problems linked to the assumptions made.

6 In the case of sprat, it is claimed by CEFAS that TASC are wrong in claiming sprat 

need to be > 70 mm SL (‘Standard Length’)1 before they are always retained by a 

10 mm mesh (Section B.2.2). CEFAS reach this conclusion by showing that in a fish

of 70 mm SL, the depth of the head is greater than 10 mm. CEFAS have failed to

understand that the critical dimension for mesh penetration is not the 10

mm length of each side of the mesh but the diagonal distance across the 

mesh. For a 10 mm mesh this is the square root of 200 = 14.14 mm. Oddly and 

quite surprisingly, this lack of understanding by CEFAS that it is the diagonal 

dimension that is critical in defining the length of fish that will penetrate the mesh,

is repeated elsewhere. For example, for smelt on p 71 the following is written 

“Smelt ascent to upper estuaries and freshwaters in February to April to spawn. 

Most of the juvenile fish descend to the lower estuary by early autumn of their first

year (Colclough and Coates, 2013) and by that time their lengths is ~ 6 cm TL 

[Total length]2  (Scholle et al., 2007). At this stage juvenile smelt have a body 

depth of approximately 10mm (Froese and Pauly, 2021), the size of the drum 

screen mesh.” As in the case of sprat, they assert, incorrectly, that it is 10 mm 

body depth which is the maximum size for penetration when in actual fact it is 

closer to 14 mm. 

7 A critical, incorrect assumption made by CEFAS, is that efficient entrainment 

sampling occurs up to a length of 35-39 mm TL. “Therefore, this represents the 

starting point to back-calculate numbers of smaller fish between the maximum 

1 Standard length (SL) is the length of a fish measured from the tip of the snout to the posterior end of the 
last vertebra or to the posterior end of the midlateral portion of the hypural plate. Simply put, this 
measurement excludes the length of the caudal (tail) fin.
2 Total length (TL) is the length of a fish measured from the tip of the snout to the tip of the longer lobe of 
the caudal fin, usually measured with the lobes compressed along the midline. It is a straight-line 
measure, not measured over the curve of the body
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size of efficient entrainment (35-39mm TL) and the minimum size of 100% 

impingement (85-89mm TL).” (p 73). There is no evidence presented that a pump 

sampler has a high efficiency of capture of sprat above 30 mm TL. The result is an 

underestimation of the number entrained.

8 Exactly the same errors occur with respect to herring. “We assume that 

entrainment sampling misses fish > 40mm TL (32mm SL) and the minimum size of

fully impinged fish is the precautionarily assumed to be of the size class of 70 – 

74mm SL, 85-89mm TL as suggested by TASC [REP2-481h].” (p76). There is no 

evidence presented that a pump sampler efficiently samples herring in the 30 – 40

mm size range.

9 In the case of gobies there are a number of errors made in CEFAS’s calculations. 

First, there is the error of not using the diagonal dimension of the mesh when 

considering mesh penetration. “Sand gobies of 87mm SL (as suggested by TASC 

[REP2-481h]) would have a body depth of 15.3mm. This far exceeds the minimum 

size to be fully retained by 10 mm mesh. Therefore, we precautionarily assume the

smallest size class subjected to 100% impingement by a 10mm mesh is 70-74mm 

TL (62-65mm SL) with a body depth of 10.9-11.4mm. This is based on the 

maximum body depth being 10% higher than 10mm mesh size. “ (p80) Second, 

they assume the pump sampler is 100 % effective up to a length of 35-39 mm TL. 

“Therefore, we precautionarily defined the entrainment gap as occurring between 

the size classes of 35-39mm and 70-74mm TL.“ This is untrue as small gobies 

about 18 mm SL are fully formed fish and will avoid capture in a pump sampler. 

Third CEFAS assume the smallest juveniles are 20-24 mm TL. Gobies enter the 

water column at a length of about 9 mm and well-formed juveniles > 16 mm are 

observed in high numbers. No explanation of the 20-24 mm TL cut off length is 
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presented. The fourth erroneous assumption relates to the assumed age of 

maturity. “The age of 50% maturity of P. minutus in the Northeast Atlantic is 1 

year (Bouchereau and Guelorget, 1998). Impingement calculations precautionarily 

assumed all gobies (Pomatoschistus spp.) had an EAV on 1. To determine the EAV 

for the missing fraction we assume that the age of 100% maturity is 1.5 years as 

the maximum age is 2.7 years (Froese and Pauly, 2021) and that all gobies would 

be mature before the second year.” (p82). The maximum age of maturity of sand 

goby at Sizewell is not 2.7 years and is much closer to 1 year. They quote data for 

P. minutus and avoid data for P. lozanoi which is smaller and lives for only about 1 

year. Further the maximum longevity of 2.7 years is not for southern North Sea 

British waters. Finally, CEFAS argue that the entrapment death rate is insufficient 

to affect the sand goby population. The problem here is that there is not a sand 

goby species, there are 3 species. CEFAS treats it as a single species which is 

incorrect. The P. minutus species complex in North Atlantic waters comprise 3 

species P. minutus, P. lozanoi and P. norvegicus. P. norvegicus is an offshore 

species found at depths > 18 m. It would be unlikely to be caught by the Sizewell 

B intakes but may well be sucked into the offshore C station intakes.  P. minutus 

and P lozanoi are closely related species: studies by Hamerlink in the 1980s 

demonstrated that these species had notably different ecological characteristics. 

P. lozanoi is smaller and predominately feeds on mysids. CEFAS have not 

produced any evidence that the P. lozanoi or P. minutus populations are 

individually of a size that would not be impacted by the entrapment 

losses.
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CONCLUSION

10. In summary, while CEFAS have conceded that there is a serious under-estimation in 

entrapment losses of fish at the proposed Sizewell C cooling water system, the full 

extent of this under-estimation has not been assessed. Further, for the 3 taxa which 

have been assessed there are serious errors in the assumptions made which have 

resulted in a repeated under reporting of the likely losses. These errors, together with 

the absence of assessments for the entrapment for all 80 vulnerable species, lead to the

inevitable conclusion that there is still a gross underestimate of the fish likely to be killed

by the proposed Sizewell C cooling water system. As a result, TASC make the following 

observations:-

- as fish mortality is substantially underestimated, then the adverse impact of all the 

dead/dying biota that will be discharged at the outfall point will be underassessed, and

 - as fish mortality is substantially underestimated,  the impact on protected fish, those 

of conservation concern and the species that prey on them has been understated, and

 - as fish mortality is substantially underassessed, then the benefits for the inclusion of 

mitigation in the form of acoustic fish deterrents will likely be underassessed (for further 

TASC comments regarding the acoustic fish deterrent see REP6-077), and

 - as fish mortality is substantially underassessed, then the consideration of, and 

comparison with, alternative cooling systems eg cooling towers, will be incomplete.

TASC, 
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Annex B 
TASC calculation of fish impingement at Sizewell C 
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Annex C 
‘The influence of oceanographic conditions and larval 
behaviour on settlement success—the European sea bass 
Dicentrarchus labrax (L.)’ 
Claire Beraud 1 *, Johan van der Molen 1,2 , Mike Armstrong 1 , Ewan Hunter 1 , Leila 

Fonseca 1,3 , and Kieran Hyder 1, The influence of oceanographic conditions and larval 

behaviour on settlement success—the European sea bass Dicentrarchus labrax (L.)

ICES Journal of Marine Science (2018), 75(2), 455–470. doi:10.1093/icesjms/fsx195
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