Sizewell C— Rev.2 Response to the Applicant’s document “SZC Co.’s Response to Nick
Scarr’s correspondence to BEIS regarding EN010012 18th March 2022 Section 5
‘Coastal Considerations’. Published on the planning website 25th May 2022.
Nick Scarr - Interested Party number 20025524. 14/6/2022
Head of Energy Infrastructure Planning, Department for Business, Energy, &
Industrial Strategy, Sizewellc@planninginspectorate.gov.uk
Dear Gareth Leigh,
Ref: Response to the Applicant’s document “SZC Co.’s Response to Nick Scarr’s correspondence to
BEIS regarding EN010012 18th March 2022 Section 5 ‘Coastal Considerations’.
I would like to thank the Applicant for its response named above and hope to clarify some points in
the following text.
My studies are characterised by the corelation and assimilation of the Applicant’s own work,
including that of Cefas, plus accredited academic research.
Reference point 2:
The Applicant states: “Mr Scarr does not provide any rationale in support of his view that the
adjacent shoreline recession case is not ‘severely receded’. The severely eroded adjacent (to the
SCDF) shoreline case is derived from the EIA evidence base (Section 7.7 of Appendix 20A, Volume 2 of
the Environmental Statement [APP-312]”.
•

I stated that the shoreline cannot be regarded as ‘severely receded’. I am suggesting that the
Applicant’s claim to be representing “…severely receded shorelines” in TR544 (Sections 3.2.2
and 3.2.3, REP10-124 Page 44) is not necessarily fully substantiated. The Applicant’s
shoreline recession as proposed by ‘App-312 section 7.7’ appears to be primarily based on
the EGA (Expert Geomorphological Assessment). This assessment is non-conservative and
therefore does not establish the credentials to claim a ‘severely receded’ shoreline recession
case. I have subsequently requested of BEIS that it may be beneficial to ask the independent
geomorphologists who prepared the EGA to explain the limitations placed on their exercise.

The applicant suggests I have ‘taken out of context’ the following: “Given the importance of particle
size, the text preceding the quote in Nick Scarr’s point 4 “TR544 has a reliance on the idea that
sediment and shingle is ‘…effectively confined to the system…” is taken out of context. In full, the
quote in TR544 states ‘(i) sand supply is expected to remain similar or increase (Brooks and Spencer,
2012), (ii) shingle is effectively confined to the system (and is also likely to increase once Dunwich
Cliffs begin to erode)’ That is, the pebbles are confined to the system, but the sand is not.”
The applicant has not previously, nor subsequently, always been clear in its differentiation of
‘pebbles’ and sand in this manner. The Applicant contradicts itself within the same paper:
•

In ‘Point 5’ below the Applicant states that “..the volume of sand being supplied to the
Sizewell – Dunwich Bank complex would rise or remain similar”.

•

Note:
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The Applicant released an update to BEEMS TR544 (BEEMS TR553) which was published on
the Sizewell C portal on the 11/4/22 almost two months after being made available to the
Environment Agency. My responses to TR553 can be found in my document “Sizewell C—
Coastal Considerations and BEEMS TR553 26/4/2022”.
Reference point 3:
The Applicant states: “SZC Co. has always considered that the Sizewell – Dunwich Bank plays a role in
reducing the inshore wave energy. This was demonstrated in various BEEMS reports (also synthesized
in Volume 2, Appendix 20A of the ES [APP-312]) on the historical bank variability and in wave
modelling.”
•

On the basis that the Applicant acknowledges the wave reduction of inshore wave energy
resulting from the banks how can it justify its position that:

“…the Baseline scenario, i.e. with the Sizewell – Dunwich bank in situ, resulted in more conservative
(i.e. worst case) nearshore wave conditions than with their removal… for all scenarios and epochs as
a conservative approach.”
•

I suggest therefore that this adopted methodology is incorrect and represents a
fundamental misstep as its validity is limited to extreme water levels in late epochs.

The Applicant states: “…Closer to the DCO application, and in particular during the EGA, it became
clear that the shoreline behaviour is incoherent and shows no clear linkage to the form of the bank.”
•

This statement does not appear to be substantiated by the Applicant, and it does not
corelate with accredited academic research and its own research pre-DCO. Shoreline
behaviour in the Greater Sizewell Bay is controlled and defined by the offshore Sizewell
Dunwich banks. Shoreline behaviour has clear ‘linkage’ with the Sizewell Dunwich banks, a
relationship that cannot be described as incoherent. I provide defining evidence of this,
underpinned by historical precedent, in REP2-393 Section 2.

Reference Point 4
The Applicant states “Degradation of the Sizewell-Dunwich banks would not have an impact on
extreme still water levels and therefore would not increase the risk of inundation to the landward
side of the main development platform. In the event of shoreline recession to the north or south of
the proposed Sizewell C site, wave overtopping of the existing coastal defences and further wave
propagation behind the existing Sizewell A and Sizewell B stations would result in wave energy
dissipation, and the wave action at the landward side of the main development platform would
therefore not be significant.”
•
•

•

The Sizewell-Dunwich banks do not affect still water levels. Agreed.
However, degradation of the Sizewell-Dunwich banks could well increase the risk of
inundation to the landward side of the main platform because of the coastline stress
(erosion and recession) in the Greater Sizewell Bay that would result from such a
degradation.
Sea ingress from north of the station will arrive first at Sizewell C. I agree that there would
be wave energy dissipation but should the main nuclear platform be exposed at 7.3m AOD it
might be considered modest defence to the uncertainties of the twenty-second century
storm levels and climate change sea level rise.
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Reference point 5:
The Applicant states: “…Dunwich Bank is made from sand, not shingle or mud. There is good
evidence to suggest that the volume of sand being supplied to the Sizewell – Dunwich Bank complex
would rise or remain similar”
•

•

•

I accept the Applicant’s comments that the Dunwich bank is sand. I had, however, been
referring to the offshore survey undertaken by B J Lees for the Institute of Oceanographic
Sciences where ‘Grab, Boxcore and Vibrocore’ samples were drawn from the seabed in the
vicinity of the Dunwich bank. Core samples VC6, VC7 and VC16 show the sediment appears
to be sand underlain by ‘blue/grey clay’ and ‘sand silts and clay’. (See: Sizewell Dunwich
Banks Field Study B J Lees Report no 88, available from Elsevier).
The Applicant is stating that ‘sand supply’ will be the mechanism that will result in a retained
Dunwich bank. This is implausible if only ‘pebbles are confined to the system, sand is not’ as
the Applicant previously states in point 2 above. This is also not consistent with the Marine
Management Association’s statement that: ‘the northern end of Dunwich bank has
lowered 2 metres in the past 10 years; the most logical assumption would be for this trend
to continue.’
The key point is that the Dunwich bank is unconsolidated material and can therefore
significantly change within decadal timescales.

The Applicant states: “Numerical modelling, topography and analysis of bed sediments indicate that
Dunwich Bank is fed sand from the coastal system via Thorpeness and Sizewell Bank. Brooks and
Spencer (2012) showed that future sea level will increase cliff erosion and sand supply in the region,
and therefore it is likely that the sediment supply will rise..”
•

Again, the Applicant is now appearing to suggest that sand is retained within the system
contrary to its previous assertion in Point 2.

Reference point 6 (some parts of point 6 are repeated in Point 15):
The Applicant states: “On the basis of the above, SZC Co. reiterates that at no point has the
assessment set out in the MDS FRA relied on the assumed permanence of the Sizewell-Dunwich Bank,
rather the assessment identified that the scenario with the Sizewell - Dunwich bank in situ, resulted in
more conservative (i.e. worst case) nearshore wave conditions than with their removal and therefore
was the approach adopted within the Flood Risk Assessment. The modelling set out in TR545 had a
different purpose than for the assessment of flood risk and, therefore, was not provided by SZC Co. as
justification for the approach adopted in the MDS FRA.”
•

•

The assertion that the Sizewell-Dunwich banks in situ results in more conservative (worstcase) nearshore wave conditions for all epochs and scenarios is illogical and inconsistent
with accredited academic research, the Applicant’s own research pre DCO and the
Applicant’s methodology in BEEMS TR544 and TR553. It is further seemingly unusual to
make the above statement that “…at no point has the assessment set out in the MDS FRA
relied on the assumed permanence of the Sizewell-Dunwich Bank…” as the bank is indeed
effectively regarded as permanent (i.e., in its 2017 DEM-(Digital Elevation Model) form) for
all epochs and scenarios in the main Flood Risk Assessment and the Expert
Geomorphological Assessment.
I acknowledge, and have always acknowledged, (see my paper REP2-393 section 7.2) that in
certain, specific, late epoch high water levels the Sizewell-Dunwich banks would have little
or no effect in wave mitigation. This is expressed in BEEMS TR319 which states “.. for
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•

•

extreme waves (1:1000 returns), when sea levels are also raised there is little difference in
the near shore between the geoscenarios and the present bathymetry.” I concur with this
statement. However, BEEMS TR319 continues, “…whereas present bathymetry has been
accurately surveyed, it would therefore seem logical to focus the majority of subsequent
work (e.g. wave run up studies) on the present bathymetry cases.” I do not concur with this
statement – that ‘present bathymetry has accurately been surveyed’ has no relevance or
validity for defining the remit of subsequent parameters. The Applicant is then incorrect to
state that “..the Sizewell - Dunwich bank in situ, resulted in more conservative (i.e. worst
case) nearshore wave conditions than with their removal and therefore was the approach
adopted within the Flood Risk Assessment [for all scenarios and epochs]”.
The adoption of the above approach can lead to understated flood and erosion risk in all
epochs and scenarios other than extreme high-water levels. Persistent and cumulative wave
action in moderate storms and surges in the Greater Sizewell Bay may be underestimated
(where and if considered) and the EGA’s adoption results in non-conservative shoreline
change assessment.
The Sizewell Dunwich banks are the arbiter of shoreline security, and they reduce the
inshore wave climate. This has repeatedly been stated and most recently in BEEMS TR553,
just released, which affirms the ‘natural energy dissipating effects’ of the banks. The
Sizewell-Dunwich banks in situ does not, therefore, represent a general, conservative
consideration.
BEEMS TR544 and TR553 reverse this approach to an orthodox mandate of correctly treating
the Sizewell Dunwich banks as wave reducing features and removing them for conservative
modelling purposes. However, as stated earlier, this is limited to an SCDF study, as the
Applicant makes clear, and not to the Greater Sizewell Bay in general. The main FRA and EGA
remain, in my view, compromised and there is a requirement for a comprehensive,
conservative study of shoreline retreat of the GSB.

The Applicant states in Point 6 that the EGA had a specific and limited remit relating to exposure of
the HCDF only.
•
•

I accept this; however, the EGA is a non-conservative, non-precautionary assessment. Surely
in order to study HCDF exposure a conservative assessment should have been undertaken.
It also appears to be allocated the more general remit of defining the ‘plausible future
shoreline’ and hence applied to an overall assessment of general shoreline retreat with
unspecified spatial limits:

“The rationale behind the definition and projection of a likely future shoreline baseline during the
operational phase of SZC is set out in Reference [20]. Its objectives were to determine:
• whether the shoreline is likely to erode and expose the hard coastal defence feature (a scenario
without Additional Mitigation (also referred to as Secondary Mitigation));
• a plausible future shoreline baseline (without SZC); and
• a plausible future shoreline with SZC, highlighting the likely effects.”
Sizewell C Project SIZEWELL C SITE DATA SUMMARY REPORT. Page 18/19.
•

“Reference [20]” referred to above resolves on page 95 to BEEMS TR403, which is the Expert
Geomorphological Assessment (EGA) of Sizewell’s Future Shoreline Position then carried
forward into the DCO Geomorphology paper to Section 7 of Appendix 20A, Volume 2 of the
Environmental Statement [APP-312].
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•

•
•

The Applicant states in ‘Volume 1 Introduction to the Environmental Statement Chapter 6 EIA
Methodology Appendix 6C - Responses to EIA Scoping Opinion Comments’ that the “…future
environmental baseline has been determined by Expert Geomorphological Assessment.
Appendix 20A of Volume 2, section 7 provides more detail on the future shoreline baseline, as
well as monitoring, mitigation and potential post-mitigation impacts.” There is no clear
mention that the EGA is specific to HCDF analysis.
The Applicant again asserts that TR545,544 relates only to the Soft Coastal Defence Feature
(SCDF).
The SCDF and the HCDF are each being treated independently with opposing models of
conservatism (one without the Sizewell Dunwich banks in situ and one with the banks in
situ) and essentially without acknowledging the context of the Greater Sizewell Bay in which
they will exist.

Reference Point 8:
My original comment:
•

“… in the Applicant’s twenty-two DCO main Flood Risk Assessment and fourteen FRA
Addendum documents the Sizewell-Dunwich banks are also not explicitly named. (‘Banks’ are
mentioned in the Addendum of an Addendum without reference to which banks are being
referred to). See REP2-393.”

SZC Response to this:
“SZC Co. noted in the response to ExQ2 CG.2.10 submitted at Deadline 7 [REP7-056] that Section 5.3
of Appendix A of the Coastal Modelling Report (Appendix 1 of the MDS FRA [APP-094]), summarised
the assessment undertaken for the offshore sand banks. Whilst, the Sizewell-Dunwich Bank was not
named explicitly in this document, SZC Co. has been consistent throughout the Examination that, in
this context, the assessment was referring to the Sizewell – Dunwich Bank.”…“Furthermore, SZC
Co. does not believe that any further clarification is required beyond that previously provided”.
Note: My bold text.
•

•

In the twenty-two DCO main Flood Risk Assessment and fourteen FRA Addendum
documents the Sizewell-Dunwich banks do not appear to be explicitly named as I stated and
as the Applicant appears to agree. The Applicant claims however, that it makes consistent
references to the Sizewell-Dunwich banks – the following illustrates that this may not be the
case.
The FRA document: ‘5.2 Revision: 1.0 Applicable Regulation: Regulation 5(2)(e) PINS
Reference Number: EN010012 Main Development Site Flood Risk Assessment’ only obliquely
refers to the Sizewell Dunwich banks using the term ‘sand bar’ but also creates further
confusion by using the term ‘sand bars’ to refer to the nearshore bars in the immediately
preceding paragraph:

“5.3.16 As discussed in section 5.3.5 of this report, the presence of the sub-tidal longshore sand bars
may contribute to dissipation of some of the wave energy nearshore. There is concern that the sand
bars might erode in the future. That would most likely represent greater flood risk as it would result
in the greater wave energy nearshore.”
“5.3.17 An additional series of lowered sand bar scenarios were analysed in the wave transformation
model by the lowering of the sand bank by 5m with assumption the sediment is lost from the system
entirely. This was to test the effect of the sand bank on nearshore wave conditions. The derived
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nearshore wave conditions for the baseline (with sand bar) and lowered sand bar scenarios were
compared showing that the baseline scenario predicted higher nearshore waves than the lowered
bar scenario. Therefore, the baseline scenario was taken forward for wave overtopping assessment
for the Sizewell C FRA, as it is more conservative.”
o
o

•

•

•

In 5.3.16 ‘sand bars’ mean the nearshore longshore bars which is made clear.
In 5.3.17 ‘sand bar’ now means the Sizewell Dunwich banks which is not made clear as
it appears to be a continuum from 5.3.16.

5.3.17 is the critical part of the Flood Risk Assessment where the Applicant decided to treat
the Sizewell-Dunwich banks (and its daughter geomorphology - the nearshore, longshore
bars) as immutable for all FRA (Flood Risk Assessment) and EGA (Expert Geomorphological
Assessment for shoreline change) scenarios and epochs. This cannot reasonably be
described as open and clear.
How do we know that the nearshore, longshore bars are also to be regarded as immutable?
This requires further close reading of all the FRA texts and BEEMS documents that underpin
them. We find the term ‘present bathymetry’ is used, thus implying the nearshore longshore
bars and the Sizewell-Dunwich banks are combined as immutable geomorphic features for
the purposes of the FRA, FRA Addendum and EGA. Section 6 of this paper explains and my
paper REP2-393 sections 7.1, 7.2.
The presence (immutability) of the Sizewell Dunwich banks and the nearshore bars does not
represent conservative, precautionary modelling for all scenarios and epochs as the
Applicant claims—these three related geomorphic features are fundamentally wave energy
reducing. They are consequently vital to controlling shoreline erosion of the Greater Sizewell
Bay.

Reference Point 13
The Applicant states: “The above values, provided by Mr Scarr, were not presented in the MDS FRA or
FRA Addendum. As such, no reference has been provided to clarify the origin of the values nor the
base year of the extreme still water levels. Therefore, it is not possible to directly compare the values
with those previously presented by SZC Co.”
•

The return values used and listed are from BEEMS TR252, page 10, Chainage point 4192
(Sizewell).

Reference point 15:
The Applicant states: “SZC Co.’s SCDF is not reliant on the presence of Dunwich Bank. Although it is
not expected that the banks will remain unchanged over the lifetime of the station, it is considered
unlikely that they (especially Sizewell Bank) would disappear (because sand supply is expected to rise
with rising sea levels and regional cliff erosion, and there is no evidence to suggest a mechanism to
break the sand transport pathway). Sea level rise may, however, outstrip bank growth arising from
increased sand supply, resulting in deeper bank. As noted, the case without banks and erosion north
of Sizewell C has already been considered in numerical modelling [REP9-020 and REP10-124] and
shown that the SCDF remains and erosion is entirely manageable with SCDF recharge.”
•
•

Again, there seems to be an assumption of sand supply in apparent contradiction to earlier
statements that sand is lost to the system.
That SCDF control is manageable with recharge is noted but it does not carry the validity of
being underpinned by conservative study of shoreline retreat of the GSB.
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•

•
•

•

The Applicant states: “In terms of the potential for a breach to the north of the proposed
SCDF and HCDF, this has been considered up to 2190, as discussed in Section 3.4 of the MDS
FRA Addendum [AS-158], with the conclusion that the main platform and the SSSI crossing
with levels set at 7.3m AOD are not at risk of flooding under the reasonably foreseeable
scenario up to 2190. The SCDF [REP10-124] numerical modelling considered scenarios with
lowered or no banks, and therefore did not assume little or no change to the offshore
geomorphology as Mr Scarr states.
AS-158 and AS-157 do not appear to reference the Sizewell-Dunwich banks and how they
were used in this modelling.
I have accepted the SCDF modelling in TR553 TR545 consider lowered or no banks and have
stated this clearly, BEEMS TR544 (REP10-124) does not appear to mention the SizewellDunwich banks.
The Main FRA and EGA assume no change to the Sizewell Dunwich banks. I was not
commenting on TR544/545/553.

Reference Point 18
The Applicant states “Spent fuel cooling rates are specific to the type of fuel and the burn up of the
individual assemblies, but it should be noted that no fuel will be sent from the SZC site until it meets
the transport and Geological Disposal Facility (GDF) acceptance criteria.”
•
•

This is agreed but there does not appear to be a stated average burn-up rate and therefore
decay heat and hence cooling times are unclear.
The NDA (Nuclear Decommissioning Authority) and the ONR (Office for Nuclear Regulation)
offer differing analyses for this period of onsite spent fuel cooling. The NDA on the 10/11/21
informed me that they were “… not obliged under legislation FOIA or EIR to provide
explanations, clarification, opinions etc…” I asked the NDA that in view of its unwillingness
to communicate with me could they please agree a conclusive analysis of fuel cooling
requirements with the ONR. I did not receive a reply. I think it imperative for BEIS to
establish whether there is coherence regarding fuel cooling requirements between the
NDA and the ONR.

Summary:
The analysis of shoreline change at Sizewell appears to concentrate on independent assessments:
the Soft Coastal Defence feature (SCDF) now modelled conservatively by BEEMS TR545, TR544,
TR553; the Hard Coastal Defence Feature (HCDF), assessed by the Expert Geomorphological
Assessment (EGA) non-conservatively and neither appear to be adequately considered within the
context and environment of the Greater Sizewell Bay.
The Greater Sizewell Bay has experienced both acute erosion and stability in recent centuries
resulting from the control of the inshore wave climate by the protective Sizewell-Dunwich banks
located approximately 1 Km offshore. Unfortunately, the Dunwich bank is now depleting and,
according to the Marine Management Organisation, it is logical to assume that it will continue to do
so. The loss of the Dunwich bank would allow unmitigated waves onto the Sizewell C nuclear
foreshore (we must assume that the loss of the nearshore, longshore bars could be rapid) and
according to the Institute of Oceanographic Sciences those waves may carry higher than normal
energy:
•

“… [wave energy coefficients] suggest a concentration of energy in the Sizewell area,
[offshore of the Sizewell-Dunwich banks] especially for wave headings between 230 and 300
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degrees. Wave refraction calculations also suggest that, particularly with waves come from
the direction of maximum fetch (210 degrees), there are energy foci along the coast,
notably between Sizewell and Thorpeness.” Institute of Oceanographic Sciences, SizewellDunwich banks field study, Topic Report 6, Carr, King, Heathershaw and Leeds. Page 15

The Sizewell foreshore, at least the first 80m or so, is recently accreted material (1836-1920) and
hence must be regarded as a particularly soft and erodible receptor to any increased wave climate
resulting from the loss of the Dunwich bank.
The reliance on a Coastal Management plan—the CPMMP—is, in my view, a high-risk strategy in that
it lacks a fully conservative shoreline recession assessment for the Greater Sizewell Bay to define its
remit and offers no ‘Plan B’ if it finds itself unable to manage an extreme event. Dunwich and
Slaughden, approximately 6 km to the north and south respectively of the proposed Sizewell C were
lost to sudden storms, almost overnight. It is not clear that a CPMMP based approach to ‘pebble
recharge’ could have withstood such a rate of change and destructive force. Hence, Sizewell C may
represent an unreasonable fiscal and environmental risk to future generations.
If these concerns are anyway to be over-ridden by political factors, then I suggest the following:
•

It must be acknowledged that the Sizewell C site will not have the benefit of the better
locations occupied by Sizewell A and Sizewell B. If the project should continue as planned
by building Sizewell C into the low-lying marshlands of the Bay, then it must be accepted in a
conservative analysis that the site may become a promontory or headland in this century or
next. It would therefore be a reasonable and precautionary measure for sea defences to
fully surround the main nuclear platform and not just the seaward aspect defined by the
current proposal.
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