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 RESPONSE TO QUESTION BIO. 1.48 

1.1 Introduction 

1.1.1 This paper sets out the SZC Co. Response to question ExA Ref. 1.48. This 
question is as follows: 

“[APP-224], para 14.4.11, bullet 1. Marsh harrier foraging habitat.  

Please will the Applicant set out the following in one document:  

(a) The significance of the marsh harrier –this should cover policy, legal, 
ecological and any other relevant aspects  

(b) How it is affected by the Proposed Development? 

(c) the areas over which it forages over the Minsmere South Levels and 
Sizewell Marshes SSSI and any other areas where its foraging, breeding or 
other activities are likely to be affected by the proposed development  

(d) where the permanent foraging habitat referred to in this bullet “is being 
established and enhanced within the northern part of the EDF Energy 
estate” 

(e) the need for and role of any other areas for marsh harriers which are 
proposed (including Westleton) 

(f) state clearly whether the fen meadow compensation areas at Halesworth 
and Benhall (and if the change request is accepted also at Pakenham) play 
any role in relation to the marsh harrier. 

(g) How the SofS should decide whether the area at Westleton is required 
and whether its compulsory acquisition is justified. (In this regard the 
Applicant is also referred to the Secretary of State’s decision letter on 
Hornsea Three, Section 6.) 

(g) Any uncertainties over the success of replacement foraging (or other) 
areas for the marsh harrier and the probabilities of success 

(h) conclusions in relation to the marsh harrier and the relevant policy, legal 
and ecological aspects. 

(i) For the avoidance of doubt, this document should cover but not be limited 
to s.40 of the Natural Environment and Rural Communities Act 2008, s.28G 
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of the Wildlife and Countryside Act 1981, environmental assessment and 
the Habitats Regulations, EN-1 and EN-6”. 

1.2 SZC Co. Response 

1.2.1 The following responses are provided in relation to each of the points raised 
by the ExA. 

a) The significance of marsh harrier 

1.2.2 Marsh harrier is a migrant or resident breeder in the UK, and also a passage 
visitor. The species has the following conservation designations and 
classifications: 

• Listed on Annex I of the EU Birds Directive. 

• Listed on Schedule 1 of the Wildlife and Countryside Act 1981 (as 
amended). 

• Amber listed on the UK’s Birds of Conservation Concern (due to 
recovery from historical decline and having a localised breeding 
population) (Eaton et al. 2015). 

• Global status of Least Concern (BirdLife International 2021). 

1.2.3 As a consequence of being an Annex I (of the EU Birds Directive) species, 
breeding marsh harrier is a qualifying feature of the following Special 
Protection Areas (SPAs) which have been screened into the Shadow HRA 
Report (Doc Ref. 5.10) [APP-145] for appropriate assessment: 

• Minsmere-Walberswick SPA. 

• Alde-Ore Estuary SPA. 

• Benacre to Easton Bavents SPA. 

1.2.4 Breeding marsh harrier is also part of the assemblages integral to certain 
of the qualification criteria for the following Ramsar sites: 

• Minsmere-Walberswick Ramsar site – which qualifies under Ramsar 
criterion 2 on basis of supporting an important assemblage of rare 
breeding birds associated with marshland and reedbeds, including 
marsh harrier. 
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• Alde-Ore Estuary Ramsar site – which qualifies under Ramsar 
criterion 3 on basis of supporting a notable assemblage of breeding 
and wintering waterbirds. 

1.2.5 Breeding marsh harrier is one of the species listed as forming part of the 
Minsmere to Walberswick Heaths and Marshes Site of Special Scientific 
Interest (SSSI) qualification. 

1.2.6 The above designations and classifications mean that for the purposes of 
the EIA, breeding marsh harrier is classed as a receptor of International 
and High importance (under CIEEM guidelines and EIA-specific 
methodology, respectively), whilst wintering marsh harrier is classed as 
National and High importance. As a SPA qualifying feature, breeding marsh 
harrier is also considered within the Shadow HRA. 

1.2.7 In terms of the population status of marsh harrier in the UK, it had 
disappeared as a breeding species by 1899 due to a combination of habitat 
loss (largely from drainage of the favoured wetland habitats) and 
persecution. Recolonisation began in the early twentieth century, with 
numbers increasing slowly to approximately 15 pairs by 1958. However, 
between 1959 and 1971 numbers declined again to a single breeding pair. 
After this, further recolonisation by birds from the Netherlands coupled with 
a reduction in persecution and in the use of organochlorine pesticides led 
to a rapid increase in the breeding population, with this continuing to current 
times (Underhill-Day 1984, Holloway 1996). Between 320 to 380 pairs were 
estimated to be breeding in the UK by 2006 – 2010, and between 590 – 
695 pairs by 2016 (Musgrove et al. 2013, Woodward et al. 2020).  

1.2.8 The recolonisation of the UK by marsh harrier has been centred on coastal 
habitats in Suffolk and Norfolk and, although now more widespread, these 
two counties remain a core part of the species’ UK breeding distribution 
(Gibbons et al. 1993, Balmer et al. 2013). The species is strongly 
associated with wetland habitats for nesting and foraging, particularly 
reedbeds and coastal grazing marsh in the context of the UK population. 
However, the population increase and range expansion in the UK has been 
associated with an increasing use of arable habitats for both nesting and 
foraging (Underhill-Day 1998).  

1.2.9 All three of the SPA populations of breeding marsh harrier considered in 
the Shadow HRA Report (Doc Ref. 5.10) [APP-145] are in favourable 
condition (with each having ‘maintain’ objectives in relation to the SPA 
population size). Overall, these three SPA populations represent 
approximately 5% of the UK population of breeding marsh harrier. Of these 
three SPAs, the Minsmere-Walberswick SPA (and Ramsar site) holds the 
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largest population, with 17 breeding pairs in 2018. This population has 
shown small to moderate fluctuations in size over the last 10 – 15 years, 
with details provided in Table 6.6 of the Shadow HRA Report (Doc Ref. 
5.10) [APP-145].  

b) Effects of the proposed development 

1.2.10 Potential effects of the proposed development are identified in relation to 
the Minsmere-Walberswick SPA (and Ramsar site) population of breeding 
marsh harrier. 

1.2.11 Section 8.8 d) v. (at paragraph 8.8.557) of the Shadow HRA Report (Doc 
Ref. 5.10) [APP-145] concludes that the possibility of an adverse effect on 
this SPA population resulting from noise and visual disturbance associated 
with the construction activities at the main development site cannot be 
discounted. The potential for this effect on the SPA population arises from 
precautionary predictions concerning the displacement (and exclusion as a 
result of a possible barrier effect) of marsh harrier from foraging habitat that 
is functionally linked to the Minsmere-Walberswick SPA. No displacement 
of foraging marsh harrier from habitat within the SPA itself is predicted, nor 
are there any predicted effects on birds at the nesting areas within the SPA. 

1.2.12 The foraging habitat potentially ‘lost’ to the SPA marsh harrier population 
occurs within the likely foraging range of those birds which use the nesting 
area at the RSPB Minsmere Reserve (as opposed to the Hen Reedbed and 
Walberswick National Nature Reserve nesting areas). This represents 
approximately 50% of the SPA population. Based on the Project survey 
data and associated calculations, approximately 23% of the foraging habitat 
available to these birds is predicted to be potentially ‘lost’ (including c.20% 
of the wetland habitat). The value of the foraging resource is higher for 
wetland habitats than for arable habitats, and also declines with increasing 
distance from the nesting area. Consequently, this ‘loss’ of foraging habitat 
equates to c.19 – 20% of the total foraging resource (and c.15% of the 
foraging resource on wetland habitats) available to the birds which use the 
Minsmere nesting area. 

1.2.13 On a precautionary basis, it is considered possible that a ‘loss’ of this scale 
in the foraging resource could lead to a reduction in the breeding 
productivity of the marsh harriers which use the Minsmere nesting area, 
and that over the full duration of the construction period (c.10 years) this 
decreased breeding productivity could, conceivably, lead to a reduction in 
the SPA population size. The potential for this reduction in breeding 
productivity is limited to the construction period.  
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1.2.14 Importantly, these conclusions are based upon the modelled (peak 
instantaneous) noise levels for the worst-case phases of construction, but 
these will not actually extend over the full duration of the construction 
period. In addition, the conclusions with regard to the ‘loss’ of the foraging 
resource assume exclusion of foraging marsh harrier from the entire extent 
of the Sizewell Marshes SSSI due to the operation of a barrier effect (see 
paragraph 1.2.16), which again is a highly precautionary assumption. Thus, 
the likelihood that the predicted adverse effect on the Minsmere-
Walberswick SPA (and Ramsar site) breeding marsh harrier population will 
actually occur is considered to be low.   

c) Foraging areas predicted to be affected by noise and visual 
disturbance 

1.2.15 The development is predicted to have potential impacts on the Minsmere-
Walberswick SPA (and Ramsar site) population of marsh harrier only via 
effects on the foraging birds using functionally linked habitat (as described 
in (b) above). No effects are predicted on any other activities beyond 
foraging. 

i. The Minsmere South Levels and Sizewell Marshes SSSI 

1.2.16 The Minsmere South Levels and Sizewell Marshes SSSI comprise largely 
coastal grazing marsh and (in the case of the Sizewell Marshes) also 
reedbed habitats that are regarded as being of high suitability to foraging 
marsh harrier. It is assumed that marsh harrier forage over all of the coastal 
grazing marsh and reedbed habitats within the Minsmere South Levels and 
the Sizewell Marshes SSSI, all of which occur within 4km of the Minsmere 
nesting area (and hence are likely to be within the foraging range of these 
birds). The baseline survey data on marsh harrier flight activity support this 
assumption, showing flight activity over most of the Minsmere South Levels, 
and within all of sample plots in the Sizewell Marshes SSSI (see Figures 
6.3 to 6.5 in the Shadow HRA Report (Doc Ref. 5.10) [APP-145]). 

1.2.17 The noise threshold and zone of potential visual impact at which 
displacement of foraging marsh harrier is predicted to potentially occur each 
extend over a small part of the southern area of the Minsmere South Levels 
and over a more substantial part of the Sizewell Marshes SSSI (see Figure 
8.10 in the Shadow HRA Report (Doc Ref. 5.10) [APP-145]). However, it 
is assumed (on a precautionary basis) that the high noise levels occurring 
within the main development site during construction will act as a barrier 
effect and prevent marsh harrier from the Minsmere nesting area from 
accessing any parts of the Sizewell Marshes SSSI. Therefore, all of the 
coastal grazing marsh and reedbed habitats within the Sizewell Marshes 
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SSSI are assumed to be ‘lost’ to foraging marsh harrier during the 
construction period. 

1.2.18 Overall, adopting a highly precautionary approach to assessment, it is 
predicted that marsh harrier would be displaced (or excluded due to the 
barrier effect) from a total of approximately 104ha of coastal grazing marsh 
and reedbed habitats (see Table 8.12 in the Shadow HRA Report (Doc 
Ref. 5.10) [APP-145]), of which 78ha occurs in the Sizewell Marshes SSSI. 
This 104ha is estimated to represent approximately 20% of the wetland 
habitat (i.e. coastal grazing marsh and reedbed) within the likely foraging 
range of marsh harrier using the Minsmere nesting area. 

ii. Arable habitats 

1.2.19 Marsh harrier will also forage over arable habitats although these are 
generally regarded as a ‘secondary’ foraging habitat and are considered 
less suitable for foraging than the wetland habitats described above (and 
as found in the Minsmere South Levels and Sizewell Marshes SSSI). This 
position is supported by the baseline survey data on marsh harrier flight 
activity, with the levels of flight activity recorded over sample plots of arable 
habitat in the vicinity of the main development site being lower than the 
those recorded over the Minsmere South Levels and (overall) the Sizewell 
Marshes SSSI (see Tables 6.7 and 6.8 and paragraph 6.3.87 in the 
Shadow HRA Report (Doc Ref. 5.10) [APP-145]).   

1.2.20 The noise threshold and zone of potential visual impact at which 
displacement of foraging marsh harrier is predicted to occur each extend 
over areas of arable habitats that are within the vicinity of the main 
development site. Consequently, it is predicted that marsh harrier would 
potentially be displaced from a total of approximately 260ha of arable 
habitats, representing c.24% of the arable habitats within the likely foraging 
range (i.e. 4km) of the Minsmere marsh harrier nesting area (see Table 
8.12 in the Shadow HRA Report (Doc Ref. 5.10) [APP-145]). 

d) Location of the permanent foraging habitat that is to be established  

1.2.21 The permanent foraging habitat for marsh harrier within the EDF Energy 
estate is an area of 48.7ha that lies immediately to the north-east of the 
main development site. This habitat is also well located adjacent to the 
western boundary of the Minsmere South Levels (as defined by the 
Minsmere-Walberswick Heaths and Marshes SSSI), which is the part of the 
Minsmere South Levels in which highest levels of marsh harrier flight 
activity tended to be recorded during the baseline surveys (see Figures 6.3 
– 6.5 in the Shadow HRA Report (Doc Ref. 5.10) [APP-145]). 
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1.2.22 The location of this permanent foraging area within the EDF Energy estate 
is shown in Figures 8.2 to 8.6, 8.9 and 8.10 in the Shadow HRA Report 
(Doc Ref. 5.10) [APP-145]).  Additional details of this area, including the 
establishment to date and the inclusion of new wetlands, are provided in 
the answers to Bio 1.105, Bio 1.106, Bio 1.107 and Bio 1.108. 

1.2.23 The permanent foraging habitat within the EDF Energy estate was taken 
out of agricultural production approximately 4 years ago and some habitat 
management – for the purposes of creating compensatory foraging habitats 
for marsh harriers – has been implemented in the intervening period and is 
ongoing.  Further habitat enhancement, including scrub and hedgerow 
planting was undertaken in early 2020, and further enhancement and 
management is proposed.   

1.2.24 The habitat proposals were revised as part of the changes to the application 
in January 2021 to include transforming 10% of the compensation area to 
wetland, which represents a positive enhancement given the high suitability 
of wetland habitats for foraging marsh harriers.  Therefore, the wetland 
creation will augment the previously proposed management that was 
focussed solely on enhancing prey abundance and availability on ‘dry’ 
habitats.  The high suitability of wetland habitats for foraging marsh harriers 
is a point recognised throughout the discussions on the design of the 
permanent compensation area within the EDF Energy estate and 
acknowledged by Natural England in its relevant representation. 

1.2.25 The Shadow HRA Report (Doc Ref. 5.10) [APP-145] is highly 
precautionary in assessing the extent of the foraging resource which could 
be ‘lost’, both in terms of the area affected and the assumed duration over 
the entire construction period.  This is because the conclusions are based 
on modelled noise levels for the worst-case phases of construction which 
will not actually extend over the full (approximately) 10 year period.  The 
potential displacement and barrier effect occur on habitats which are 
functionally linked to the SPA, as opposed to any habitats within the 
Minsmere-Walberswick SPA and Ramsar site itself. 

1.2.26 The area of permanent compensatory foraging habitat within the EDF 
Energy estate is relatively close to the Minsmere nesting area (<1 – 2km) 
and adjacent to those parts of the Minsmere South Levels most heavily 
used by foraging marsh harrier (as determined from the baseline surveys 
on marsh harrier flight activity – see Figures 6.3 – 6.5 in the Shadow HRA 
Report (Doc Ref. 5.10) [APP-145]). The permanent foraging habitat within 
the EDF Energy estate is also substantially closer to the Minsmere nesting 
area than the foraging areas on Sizewell Marshes SSSI.  Therefore, 
provided the habitat management which is imposed within this area is 
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successful in increasing prey abundance and availability (which, as noted 
above, SZC Co. believes will be the case), the area is likely to be heavily 
used by foraging marsh harrier (and hence would compensate for the 
losses which could occur on the basis of the conclusions of the Shadow 
HRA Report (Doc Ref. 5.10) [APP-145] (see paragraphs 8.8.245 – 
8.8.260)). 

e) The need for, and role of, any other areas for marsh harrier 

1.2.27 Calculations undertaken and described in paragraphs 8.8.247 – 8.8.255 of 
the Shadow HRA Report (Doc Ref. 5.10) [APP-145] provide an indication 
of the foraging resource that needs to be available from the permanent 
foraging habitat within the EDF estate in order to compensate for the 
potential ‘loss’ of the key wetland foraging habitats. If the displacement and 
barrier effects operate to the full extent assumed within the Shadow HRA, 
it is estimated that an approximate fourfold increase in the foraging 
resource on the permanent foraging habitat within the EDF estate is 
required. As indicated in the response to d) above, the assessment is 
considered highly precautionary and the scale of this requirement obviously 
declines if the potential displacement and barrier effects are assumed to 
operate only partially (see Table 8.15 in the Shadow HRA Report (Doc 
Ref. 5.10) [APP-145] ). 

1.2.28 As outlined in the response to d) above, the permanent foraging habitat 
within the EDF estate is adjacent to those parts of the Minsmere South 
Levels where the highest levels of marsh harrier flight activity tended to be 
recorded during the baseline surveys. These levels of flight activity tend to 
be greater than what is estimated to be required on the permanent foraging 
habitat within the EDF estate (as detailed in paragraphs 8.8.247 – 8.8.255 
of the Shadow HRA Report (Doc Ref. 5.10) [APP-145]). Therefore, on the 
basis that the habitat management which is being implemented on the 
permanent foraging habitat within the EDF estate is expected to 
substantially increase prey abundance and availability, it is considered that 
this will provide sufficient compensatory habitat for the ‘loss’ of the foraging 
resource which is predicted (under highly precautionary assumptions) to 
occur on the key wetland habitats.  

1.2.29 As set out in the Shadow HRA Report Volume 4: Compensatory 
Measures (Doc Ref. 5.10) [APP-152], the permanent foraging habitat 
within the EDF Energy estate is considered to represent sufficient and 
appropriate compensation and meets the criteria defined in NPS EN-6, 
namely that it must be: 

• appropriate for the area and the loss caused by the project; 
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• capable of protecting the overall coherence of the Natura 2000 
[national site] network; 

• capable of implementation; 

• capable of ensuring that the Natura 2000 [national site] site is not 
irreversibly affected by the project before the compensation is in 
place; 

• directed in measurable proportions to the habitats and species 
negatively affected; 

• related to the same biogeographical region (within the UK); 

• serves functions that are comparable to those that motivated the 
original area’s submission for designation; and 

• clearly defined, with implementation goals and managed so that the 
compensatory measures can achieve the goal of maintaining or 
improving the overall coherence of the Natura 2000 [national site] 
network. 

1.2.30 Given the position set out above, SZC Co. does not consider that there is 
a need for any other areas of habitat in order to provide sufficient 
compensatory measures for breeding marsh harrier.  Nevertheless, some 
Interested Parties have expressed a view that the 48.7ha of permanent 
foraging habitat may not be sufficient and, therefore, that additional foraging 
habitat is required.   

1.2.31 Whilst for the reasons summarised above the Applicant considers that the 
48.7ha of permanent foraging habitat provides sufficient compensatory 
habitat, the Applicant is mindful of the position of certain Interested Parties 
on this matter and has therefore included in its Application (on a "without 
prejudice" basis) Work No. 8 (Marsh Harrier Habitat, Westleton) which 
would provide further compensatory habitat if required. This additional 
compensation area has been included in the Application in order that the 
ExA has evidence of possible further compensatory habitat measures 
which can be secured and delivered via the DCO if required.   

1.2.32 Should the Secretary of State agree with the Applicant’s position that whilst 
an adverse effect on integrity on the Minsmere-Walberswick SPA cannot 
be excluded, the 48.7ha of permanent foraging habitat within the EDF 
Energy estate constitutes sufficient and appropriate compensatory 
measures, the additional land at Westleton would not be required. In those 
circumstances the Applicant would expect the Secretary of State to omit 
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Work No. 8 (Marsh Harrier Habitat, Westleton) from the DCO, and not to 
include powers for the compulsory acquisition of that land.  However, if – 
notwithstanding the assessment provided by the Applicant - the Secretary 
of State finds that the 48.7ha of permanent foraging habitat within the EDF 
Energy estate does not constitute  sufficient compensation, the inclusion of 
the additional land at Westleton would ensure that the DCO provides 
adequate compensatory habitat provision. 

1.2.33 The above approach is in accordance with the Secretary of State’s 
guidance set out in the Hornsea Three Offshore Wind Farm decision letter 
of 31 December 2020 which is set out in further detail below in the response 
to part (g) of this question. 

1.2.34 The proposed role of the Secretary of State in determining whether there is 
a requirement for additional areas of habitat to be provided for foraging 
marsh harrier is explained in (g) below. 

1.2.35 While not proposed specifically as a habitat for marsh harrier, and not taken 
into account in the conclusions of the Shadow HRA Report (Doc Ref. 5.10) 
[APP-145], the new Aldhurst Farm reedbeds are relevant in the EIA context 
and have supported breeding marsh harriers since 2019 and the new 
habitats have helped to increase the local population.  This is likely to 
increase the resilience of the local population to any possible adverse 
impacts of construction of Sizewell C. 

f) Role of the fen meadow compensation areas at Halesworth, Benhall 
and (potentially) Pakenham 

1.2.36 The fen meadow compensation areas do not play a role in relation to 
compensatory habitats for marsh harrier. 

g) SoS decision on requirement for the Westleton area and compulsory 
acquisition justification 

1.2.37 As explained in response to point e) above and in the answer to Bio. 1.189, 
the Westleton area is only included within the application to cater for the 
possibility that the Secretary of State might conclude that further marsh 
harrier compensatory habitat is required in addition to the permanent 
foraging habitat within the EDF Energy estate as described above in the 
response to point (d) and in the Shadow HRA Report Volume 4: 
Compensatory Measures (Doc Ref. 5.10) [APP-152].   

1.2.38 The Applicant’s position is that sufficient compensatory habitat is provided 
within the EDF Energy estate, particularly with the inclusion of the wetland 
component (see response to point (e) above), such that adequate 
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compensation is proposed and will be in place to offset any potential effect 
on breeding marsh harrier population.  If the Secretary of State agrees with 
the Applicant, it would follow that the area of additional land at Westleton is 
not required.  In those circumstances the Applicant would expect the 
Secretary of State to omit Work No. 8 (Marsh Harrier Habitat, Westleton) 
from the DCO and not to include powers for the compulsory acquisition of 
that land.  

1.2.39 However, the Applicant has also taken appropriate steps to address the 
possibility that the Secretary of State may ultimately take a different view, 
namely by including within the dDCO the option of creating additional 
compensatory habitat at Westleton and the powers of compulsory 
acquisition needed to obtain control of the necessary land.  Provisions are 
also included in the Draft Deed of Obligation (REP1-007) to secure the 
delivery of the additional compensatory habitat at Westleton which are 
conditional on a conclusion by the Secretary of State that the land is 
required.  In doing so it has sought to avoid the difficulty that arose in the 
Hornsea Three Offshore Wind Farm case where the Applicant argued that 
it was not necessary to identify compensatory measures and that “if the 
Secretary of State were to conclude that compensatory measures were 
required, there would be a legitimate expectation that it would have an 
opportunity to make submissions on the matter and to enter into 
discussions with Natural England and the Secretary of State before a 
decision was made” (Decision Letter paragraph 6.2).  

1.2.40 As the Secretary of State explained in the Decision Letter in that case, that 
is not an appropriate assumption to make and instead it should be assumed 
he will make decisions on such evidence as is in front of him following his 
receipt of the ExA’s report (paragraph 6.3). 

1.2.41 In that context, the Secretary of State offered the following helpful guidance 
to Applicants: 

"[…] 6.4 This does not mean that it is necessary for Applicants to agree with 
SNCBs if SNCBs consider that there would be significant adverse impacts 
on designated sites. The final decision on such matters remains for the 
Secretary of State (though the Secretary of State reserves the right not to 
request further evidence from Applicants following the examination). 
Applicants should be assured that where they disagree with SNCBs and 
maintain a position that there are no significant adverse impacts, but 
provide evidence of possible compensatory measures for consideration at 
the examination on a “without prejudice” basis, both the ExA in the 
examination and the Secretary of State in the decision period will give full 
and proper consideration to the question of whether there are or are not 
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significant adverse impacts. It will not be assumed that the provision of 
information regarding possible compensatory measures signifies 
agreement as to the existence of significant adverse impacts. The ExA will 
be required to provide an opinion on the sufficiency of the proposed 
compensation even if it considers that compensation is not required (in case 
the Secretary of State disagrees with that conclusion), but such measures 
would only be required if the Secretary of State were to find that there would 
be significant adverse impacts (and that the proposed compensatory 
measures are appropriate)." 

1.2.42 The approach adopted by the Applicant in this case is fully in accordance 
with that guidance.  In summary, the Applicant considers it prudent to 
include the area at Westleton in the Application on a "without prejudice" 
basis to enable both the ExA in the examination and the Secretary of State 
in the decision period to give full and proper consideration to the question 
of whether sufficient compensatory habitat is provided within the EDF 
Energy estate, and to secure the delivery of additional compensatory 
habitat if it is judged to be required. 

1.2.43 Should the Secretary of State, having considered all of the evidence 
included in the Shadow HRA Report (Doc Ref. 5.10) [APP-145] and 
associated documents (e.g. Shadow HRA Report Volume 4: 
Compensatory Measures (Doc Ref. 5.10) [APP-152]), agree with the 
Applicant’s position on this matter then there is no need for the additional 
compensation land at Westleton and compulsory acquisition would not be 
required (nor justified). 

1.2.44 However, if the Secretary of State considers that this additional 
compensation land is required to address the precautionary predictions in 
the Shadow HRA concerning the potential ‘loss’ of the foraging resource 
available to the Minsmere to Walberswick SPA and Ramsar site breeding 
marsh harrier population, the Applicant considers that compulsory 
acquisition is justified. The Applicant sets out the reasons why in those 
circumstances it considers compulsory acquisition would be justified on a 
without prejudice basis below.  

1.2.45 Under Section 122 of the Planning Act 2008, a DCO which includes 
compulsory acquisition powers may be granted only if the conditions in 
Sections 122(2) and 122(3) of the Act are met. The conditions to be met 
are: 

a) Section 122(2): that the land is required for the development to which 
the DCO relates or is required to facilitate the development to which the 
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DCO relates, or is replacement land which is to be given in exchange for 
the order land; and. 

b) Section 122(3): there is a compelling case in the public interest for the 
land to be acquired compulsorily. 

1.2.46 The Statement of Reasons [APP-062] sets out the factors that the Applicant 
considers demonstrate that the conditions in Section 122 of the Planning 
Act 2008, having regard to the Compulsory Acquisition Guidance, are 
satisfied (including in respect of the additional compensation land at 
Westleton).    

1.2.47 In summary, the following reasons demonstrate the additional 
compensation land at Westleton is required to facilitate the Sizewell C 
Project and there is a compelling case in the public interest for the land to 
be acquired compulsorily:  

a) The additional compensation land at Westleton would have been 
found to be necessary to provide the additional foraging habitat to 
compensate for the impacts of the Sizewell C Project; 

b) The Sizewell C Project would deliver substantial public interest 
benefits at a national level to meet the urgent need for energy generation.  
The public benefits derived as a result of providing adequate marsh harrier 
foraging habitat in order to facilitate the Sizewell C Project would outweigh 
the adverse impacts on the interests of those who would be affected by the 
proposed use of compulsory acquisition powers. Appropriate compensation 
would be available to those entitled to claim it under the relevant provisions 
of the national Compensation Code; 

c) The proposed interference with the rights of those with an interest in 
the land would be for a legitimate purpose and both necessary and 
proportionate;  

d) The Applicant has a clear idea of how it intends to use the land which 
it is proposed to acquire; 

e) There is a reasonable prospect that the requisite funds for the 
acquisition will become available and the purposes for which compulsory 
acquisition of land powers are included in the DCO are legitimate and are 
sufficient to justify interfering with the human rights of those with an interest 
in the land affected; 

f) The Applicant has undertaken a detailed site selection process 
(Appendix 8.4A Site Selection Report to the Planning Statement (Doc Ref. 
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8.4AD) which demonstrates that the land included in the Application best 
meets the site selection criteria in respect of the ability to provide foraging 
marsh harrier habitat.   

1.2.48 For the reasons set out in Statement of Reasons [APP-062] and above, the 
Applicant considers that the public benefits of the scheme, particularly the 
delivery of new nuclear power generating capacity, could only be realised 
with the use of compulsory acquisition powers. The public benefits are 
overwhelmingly greater than the private loss that would be suffered by 
those whose land is to be acquired, and there is a compelling case in the 
public interest for the land to be acquired compulsorily, if in fact the 
Secretary of State considers that this additional compensation land is 
required to address the precautionary predictions in the Shadow HRA 
concerning the potential ‘loss’ of the foraging resource available to the 
Minsmere to Walberswick SPA and Ramsar site breeding marsh harrier 
population  

g) Uncertainties over success of replacement foraging areas for marsh 
harrier and the probabilities of success [Noting that both this and the 
above question are identified as point ‘g’ in the ExA’s question] 

1.2.49 There is a high level of confidence that the permanent foraging habitat 
within the EDF Energy estate as described above in the response to point 
(d) would be successful (i.e. sufficient to compensate for the potential ‘loss’ 
of the marsh harrier foraging resource).  There are two main reasons for 
this conclusion which are set out below.   

1.2.50 Firstly, on the basis of the established habitat preferences of small 
mammals, rabbits and breeding birds (i.e. the marsh harrier prey-types 
which are targeted by the management of the ‘dry’ habitats on the 
compensation area), the habitat management within the permanent 
foraging habitat within the EDF Energy estate is likely to increase both the 
abundance and availability of marsh harrier prey.  The predicted effect on 
these aspects is detailed in sections 3.2 and 3.3 of the Shadow HRA 
Report: Compensatory Measures (Doc Ref. 5.10) [APP-152], which 
indicate that the abundance of these different prey-types is expected to 
increase several fold whilst the selected habitat management options are 
those which are expected to maximise the availability of these prey-types.   

1.2.51 In addition, as described in response to HRA.1.8, 10% of the compensation 
area would be transformed to wetland, which adds further to the confidence 
in the delivery of increased prey abundance and availability within the 
compensation area. This is a positive enhancement of the previously 
proposed design reported in ES Chapter 14 Terrestrial Ecology and 
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Ornithology Appendix 14C5 Marsh Harrier Mitigation Area Feasibility 
Report (Doc Ref. 6.3) [APP-259] given the high suitability of wetland 
habitats for foraging marsh harriers (as detailed in the response to point (c) 
above). Therefore, the wetland creation will augment the previously 
proposed management that was focussed solely on enhancing prey 
abundance and availability on ‘dry’ habitat.  This is shown on Figure 3.1 of 
the Marsh Harrier Compensation Area Design Update report (Doc Ref. 
9.19), submitted at Deadline 2 and explained further in the answer to Bio 
1.105. 

1.2.52 Secondly, the compensation area is located in close proximity to the 
Minsmere nesting area and is adjacent to those parts of the Minsmere 
South Levels which are most heavily used by foraging marsh harriers.  The 
effect of proximity of foraging areas to the nesting area at Minsmere on 
marsh harrier flight activity is detailed in section 3.4 b) of the Shadow HRA 
Report: Compensatory Measures (Doc Ref. 5.10) [APP-152] and can be 
determined by examination of the baseline survey data on marsh harrier 
flight activity  - see Figures 6.3 – 6.5 in the Shadow HRA Report (Doc Ref. 
5.10) [APP-145]). 

1.2.53 A suite of monitoring is proposed, including monitoring of key prey species 
and marsh harrier flight activity within the compensation area and these are 
defined in the terrestrial Ecology Monitoring and Mitigation Plan (TEMMP), 
secured in Requirement 4.  The monitoring is expected to verify the 
predictions made in the Shadow HRA Report: Compensatory Measures 
(Doc Ref. 5.10) [APP-152] and the Marsh Harrier Compensation Area 
Design Update report (Doc Ref. 9.19).  

h) Conclusions in relation to marsh harrier 

1.2.54 An adverse effect on the Minsmere-Walberswick SPA and Ramsar site 
breeding marsh harrier population as a result of noise and visual 
disturbance from construction activities at the main development site 
cannot be discounted. As outlined above (paragraph 1.2.13 and as set out 
in response to point (c)), this conclusion is based upon a highly 
precautionary assessment of the potential effects of this disturbance on 
foraging marsh harrier using habitat that is functionally linked to the SPA 
and Ramsar site.  

1.2.55 As a consequence of this conclusion, compensation is proposed in the form 
of habitat management to increase the abundance and availability of marsh 
harrier prey species on a 48.7ha area of land within the EDF Energy estate. 
This ‘habitat improvement’ area is relatively close to the marsh harrier 
nesting area at Minsmere and adjacent to areas of wetland habitat which 
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1 EXA BIO.1.75: 
1.1.1 [APP-224] para 14.7.233 – effects of coastal processes on Minsmere 

European Site. Please will the Applicant unpack and explain this paragraph 
in a short note. How does the exposure of the HCDF disrupt longshore 
sediment transport so as to affect Minsmere? How does natural shoreline 
regression erode Minsmere? If the exposure of the HCDF affects the 
shoreline regression at Minsmere (which appears to be the case from the 
statement that “shoreline regression would eventually expose the HCDF 
and that during the later stages of station operation this may disrupt 
longshore sediment transport. Additional mitigation measures (beach 
management practices) are likely to be required”, why should there not be 
continued mitigation of the Minsmere shoreline? What are the beach 
management practices referred to as mitigation? How does natural 
regression and the effects of exposing the HCDF interact? Please explain 
what are the proposed mitigation measures referred to and how there will 
be no significant adverse effects. 

1.1.2 Paragraph 14.7.233 ES (Volume 2, Chapter 14 of the ES (Doc Ref. 6.3) 
[APP-224]): 

1.1.3 “14.7.233 Modelling results outlined in the Plants and Habitat Synthesis 
(Appendix 14B1 of this volume) and detailed in ES (Doc Ref. Book 6) 
Chapter 20: Coastal, Geomorphology, Hydrodynamics and Chapter 22: 
Marine ecology indicate that shoreline regression would eventually expose 
the HCDF and that during the later stages of station operation this may 
disrupt longshore sediment transport. Additional mitigation measures 
(beach management practices) are likely to be required. These measures 
would be time limited and monitored until deemed no longer required, for 
example natural shoreline regression having eroded the Minsmere 
European Site frontage to such an extent that beach nourishment is non 
effective. Due to the proposed mitigation, this is considered to be a 
negligible adverse effect, which would be not significant. No significant 
effects on the Minsmere European Site are envisaged” 

1.2 Applicants Answer: 

a) Unmitigated natural shoreline recession 

1.2.2 Paragraph 14.7.233 refers to the projected unmitigated natural shoreline 
recession. Section 20.14 of Volume 2, Chapter 20 (Coastal Geomorphology 
and Hydrodynamics) of the ES (Doc Ref. 6.3) [APP-311] and Sections 7.1 – 
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7.3 of Appendix 20A, Volume 2 of the ES (Doc Ref. 6.3)[APP-312] 
conclude that without mitigation the HCDF would be exposed and would 
affect longshore shingle transport during the life of the station. However, as 
stated in paragraph 14.7.233,  Sections 20.14 b) and c) of Volume 2, 
Chapter 20  of the ES (Doc Ref. 6.3) [APP-311] and Section 2.15 g) ii) of 
Volume 1, Chapter 2 of the ES Addendum [AS-181]), mitigation is 
proposed to prevent HCDF exposure and, therefore, a disruption to 
longshore sediment transport is not expected. 

1.2.3 Paragraph 14.7.233 also refers to the time-limited aspect of the monitoring 
and mitigation. For clarity, and as stated in Section 20.14 c) ii) of Volume 
2, Chapter 20 of the ES (Doc Ref. 6.3) [APP-311] and Section 9 of the 
Coastal Processes MMP (Appendix 2.15A, Volume 3, Chapter 2 of the 
ES Addendum [AS-237]), the monitoring and mitigation is planned for the 
operation and decommissioning phases of the station. For the period 
beyond decommissioning (after c. 2140), decisions regarding the HCDF, 
mitigation and, if required, compensation, will be addressed in the 
Cessation (of Monitoring and Mitigation) Report, due ten years from the end 
of decommissioning. This is necessary because the geomorphic setting, 
geomorphic impacts (of an exposed HCDF) and conservation designations 
cannot be known or confidently assessed at present. As shown in the 
response to ExA Q2 of this note, the conservation designations are 
expected to change before HCDF exposure as loss of the SCDF indicates 
widespread geomorphic regime change on the Minsmere frontage, 
including habitat loss and consequent changes in the conservation status 
of the Minsmere EMS.  

b) Mitigation (to prevent disruption to longshore shingle transport 
arising from HCDF exposure) 

1.2.4 Embedded mitigation is proposed in the form of the SCDF. Its purpose is to 
avoid exposure of the landward HCDF and the disruption to longshore 
transport that would result.  The SCDF would be constructed between the 
HCDF and Mean High Water Spring (MHWS) level and would release 
sediment into the coastal system when eroded by waves. It provides a large 
reservoir of shingle designed to release sediment into the coastal system, 
prevent HCDF exposure, and thereby avoid or minimise disruption to 
longshore shingle transport and the potential downdrift beach erosion. It 
uses a “working with nature” approach where the release of sediment into 
the coastal system, and its re-distribution, are determined by natural coastal 
processes (erosion by waves). 
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1.2.5 Shingle eroded from the SCDF would be drawn into the intertidal beach at 
SZC and subsequently moved along the shoreline (longshore transport) 
either to the north or the south, depending on the direction from which 
subsequent waves arrive. Over time, the volumes of sediment arriving on 
immediately adjacent shores may be sufficient to reduce erosion rates 
there, which is a by-product of maintaining the SCDF. Accumulation of 
SCDF sediments immediately north of SZC may, over the station’s life, 
increase the supra-tidal area and restore the former annual vegetated drift 
lines habitat, which was destroyed as a result of natural coastal erosion. 
Over relatively short distances (tens to a few hundred metres) SCDF 
sediments would prevent or reduce erosion, which was assessed as a 
significant beneficial effect in Section 2.15 g) iii) b) b) of Volume 1, Chapter 
2 of the ES Addendum [AS-181]). 

1.2.6 Additional mitigation would be applied to maintain the SCDF, replacing 
sediments eroded from it. The primary method of replenishment would be 
beach recharge – the import of additional sediments to maintain the SCDF 
volume. In this way, the SCDF would be maintained and disruption to 
longshore transport (including potential adverse impacts to the 
southernmost few hundred metres of the Minsmere frontage) avoided. 

1.2.7 SZC Co. are committed to maintaining the SCDF across the operational 
and decommissioning phases of the project. Section 6.3 of the Coastal 
Process Monitoring and Mitigation Plan (CPMMP) (Appendix 14A, 
Volume 3, Chapter 2 of the ES Addendum) [AS-237] sets out a beach 
volume trigger for mitigation, which is being developed in three further 
technical Reports to be submitted to the ExA at Deadlines 2 and 3: 

1) “Storm Response Modelling – Preliminary evidence toward setting 
volumetric thresholds for SCDF recharge” (TR531, Cefas) – Deadline 
2 

2) “Preliminary design and maintenance requirements for the Sizewell C 
Soft Coastal Defence Feature” (TR544, Cefas) – Deadline 3 

3) “Storm erosion modelling of the Sizewell C Soft Coastal Defence 
Feature using XBeach 2D & XBeach-G” (TR545, Cefas) – Deadline 3 

c) ExA Q1: How does natural shoreline regression erode Minsmere? 

1.2.8 Natural shoreline recession on the Minsmere frontage is caused by storm 
events, particularly NE storms combined with storm surges. These events 
have higher than normal water levels that enable wave action to erode the 
natural shingle ridge that separates the low-lying Minsmere Levels from the 
sea.  
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1.2.9 The northern section of the Minsmere shingle ridge (adjacent to the 
Minsmere Reserve) is its most vulnerable section, owing to its small volume 
and low crest elevation (see Plate 1). This section has experienced a 
degree of roll-back, which means that the ridge has been overtopped by 
waves, the crest lowered, and the ridge moved landward due to deposition 
on the landward flank. This process will continue as sea levels rise and is 
exacerbated in sections where the ridge lowers. Given its low volume, it is 
likely to be the first section of the ridge to experience breaching.  

1.2.10 In comparison the central ridge (from the sluice outfall to the south around 
750 m), has a large volume and crest height, no substantial over-topping 
and erodes by scarping (small cliffs cut in the seaward face of the ridge) 
rather than rolling back. The same is true of the southern Minsmere ridge 
(just north of Sizewell C), except it has a low ridge elevation, similar to the 
northern ridge. The lower ridge height makes this section more prone to 
overtopping as sea level rise continues, however its large volume makes 
the prospect of breaching much less likely than the northern ridge. Despite 
the lower crest, there is no evidence of substantial overtopping or roll-back.  
The close proximity of this section to Sizewell C means it is likely to benefit 
from shingle eroding from the SCDF over the operation and 
decommissioning phases, which will act to reduce erosion rates there and 
may lead to a larger supra-tidal beach and/or increases in crest elevation 
(see Volume 1, Chapter 2 of the ES Addendum (Doc ref. 6.14) [AS-181]). 

1.2.11 Variations in the rate at which shingle is moved into and out of different 
parts of the shoreline leads to accumulation or erosion of shingle in different 
quantities along the shore. Sandy material from the ridge may also be lost 
to the subtidal beach, decreasing the overall volume, however the coarser 
sediments (pebbles; 1 – 6 cm diameter) are generally retained above low 
tide (sediment sampling shows the subtidal is almost entirely sandy and the 
pebble-sized sediments are confined above low tide). The main patterns of 
shoreline change (based on over 25 years of data) along the Minsmere 
frontage are persistent erosion in the north (up to 2.2 m/yr retreat); little net 
change in the centre and persistent erosion in the south (up to 1.1 m/yr 
retreat). For context, the adjoining Sizewell C shoreline fluctuates with net 
retreat in the north (0.4 m/yr) and seaward advance in the south (0.5 m/yr). 
A description of shoreline change patterns can be found in Section 2.3.6 of 
Appendix 20A, Volume 2 of the ES (Doc Ref. 6.3) [APP-312]. 
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Plate 1: Maximum elevation and volume above 0 m ODN of the 
Minsmere shingle ridge between the northern extents of Sizewell C 
and the Dunwich Cliffs. 

 

d) ExA Q2: (i) How does the exposure of the HCDF disrupt longshore 
sediment transport so as to affect Minsmere?  

1.2.12 HCDF exposure is not expected as the SCDF would be maintained by SZC 
Co. over the operation and decommissioning phases. However, in the very 
unlikely event that the HCDF is exposed as a result of a sequence of very 
severe storms in rapid succession without the opportunity to recharge, the 
HCDF would protrude partly or wholly through the beachface and introduce 
an artificial obstruction to longshore shingle transport until the SCDF was 
recharged. The obstruction to shingle movement would starve the downdrift 
beach for short periods of time (the duration of storms) as sediment that 
accumulates upstream of the blockage would not reach is natural downdrift 
destination, leading to shoreline retreat there. The best local example of 
this process in action is the Minsmere Sluice outfall pipe, which disrupts 
longshore transport for a few hundred metres to each side, each flank 
alternating between accretion and erosion as the wave directions alter. An 
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exposed HCDF would also briefly interfere with the longshore transport of 
beach shingle in a similar fashion to Minsmere Sluice, trapping shingle on 
one side (causing accretion), depriving the shoreline on the other side 
(causing erosion). Therefore, an exposed HCDF could only have an erosive 
impact on the southern Minsmere frontage during net northward transport 
(SSE storms). In the present (and known previous) wave climate, periods 
of net northward transport (SSE storms) past the HCDF location are short 
lived and so any potential erosive impacts would be confined close to the 
HCDF and be quickly repaired by subsequent net southward transport (NE 
storms). Furthermore, in mitigating against exposure, the SCDF potentially 
increases the resilience of the Minsmere frontage against possible future 
regime change, by increasing the volume of sediment in the beach over the 
long period before exposure (which is expected to eb after 
decommissioning).  

1.2.13 The impacts described in the previous paragraph are not expected to occur 
because SZC Co. has committed to maintaining the SCDF over the station 
life in order to avoid exposure of the HCDF and disruption to longshore 
transport. However, HCDF exposure would be preceded by natural 
geomorphic regime change on the Minsmere frontage. As a consequence, 
natural geomorphic regime change would not support the habitats and 
conservation designations of the outer Minsmere Levels as they are today, 
because of erosion, breaching of the shingle ridge and saline intrusion via 
temporary or permanent inlets, allowing the tide to flow in and out of the 
levels. The impacts that SZC would have on this natural process are largely 
beneficial – the provision of additional (SCDF) sediment to the southern 
Minsmere frontage over several decades or longer and, following exposure, 
the trapping of (net southward moving) sediment against the HCDF, which 
would lead to sediment accumulation on the southern Minsmere frontage 
(at the expense of shorelines immediately to the south). As discuss in point 
4 below, SSE storms could lead to erosion of the frontage north of SZC, 
however this would be limited in extent (a few hundred metres) and would 
be acting on a frontage that is expected to be advanced in terms of volume 
and seaward position relative to a natural future baseline due to 
accumulation of SCDF sediments. 

1.2.14 The rationale behind why natural geomorphic regime change would 
precede HCDF exposure is explained in the indented text below. The 
regime change includes shingle ridge mobilisation (landward migration, i.e., 
roll-back), ridge lowering (which itself is a positive feedback promoting more 
overtopping and faster roll-back), permanent or temporary breaching (and 
associated disruptions to longshore shingle transport) and saline intrusion 
on the Minsmere Levels.  
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1) The conditions for HCDF exposure would require both high sea levels 
and strong patterns of erosion and transport of shingle away from the 
SZC frontage (sufficient to make SCDF recharge unsustainable, if it 
were still being undertaken). Furthermore, localised net transport 
away from the SZC frontage is unlikely to occur for several decades 
or more, until the adjacent shorelines (particularly to the north) have 
receded, causing the maintained SZC frontage to become a foreland 
(a localised protrusion of the shoreline).  

2) HCDF exposure would require regular overtopping and roll-back of 
the SCDF, although the intent would be to return any eroded sediment 
to the crest to maintain its elevation1 and the SCDF position 
(effectively the process of beach recycling). Preliminary numerical 
model results (BEEMS Technical Report TR545) indicate that SCDF 
overtopping would not be experienced for UKCP18 sea levels until 
2099, which is the end of the predictions.  

1.2.15 Regular overtopping and mobilisation of the SCDF’s 6.4 m ODN crest, 
which itself would precede HCDF exposure, would follow regime change 
on the Minsmere frontage as most of the shingle ridge is lower than the 
SCDF2 and so would have experienced substantive erosion, overtopping, 
roll-back, breaching and saline intrusion. Overtopping would lower the 
Minsmere ridge further, increasing overtopping frequency (without further 
sea level rise), erosion and landward retreat of the ridge. Areas with 
reduced shingle mass will have a higher risk of breaching and tidal 
exchange for as long as the breach (or breaches) remain open.  

3) The additional role of loss or removal of the Minsmere Sluice outfall.  
i. The sluice’s capacity to function as a freshwater drainage outlet will reduce 

with sea level rise, leading to either regular saline intrusion through the 
outfall or increased freshwater flooding behind it. The latter will increase 
beach erosion potentially due to the effect of higher groundwater levels3. 
The loss (through natural decay without maintenance) or removal of the 
sluice’s outfall pipe is expected to occur before the SCDF becomes difficult 
to maintain because the high sea levels needed for regular SCDF 

 
1 As an adaptable feature, the SCDF crest elevation could be raised to counter sea level rise and overtopping 

(were it to occur). 
2 85% of the Minsmere shingle ridge is lower (up to 2.5 m lower) than the SCDF (6.4 m ODN). Around 500 m of 

the ridge, 175 m south of Minsmere Sluice, is slightly higher than the SCDF (average = 6.52 m ODN). 
3 Higher ground water levels tend to increase beach erosion rates because particles below the groundwater table 

are more easily mobilised due to the effect of relative buoyance (the difference between particles in air versus 
water). 



SIZEWELL C PROJECT –  
RESPONSES TO EXAMINING AUTHORITY’S  

WRITTEN QUESTIONS ISSUED ON 21ST APRIL 2021 
 

NOT PROTECTIVELY MARKED 
 
 

NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ 

NOT PROTECTIVELY MARKED 

Responses to Examining Authority’s Written Questions Issued on 21st April 2021  | 8 

 

overtopping4 (> 0.7 m relative to 2020) would make the Minsmere Sluice 
inoperable as a freshwater drain.  

ii. Furthermore, the outfall pipe’s decay or dismantlement would remove the 
shingle transport blockage, releasing sediment trapped there and allowing 
for natural coastal realignment and potentially coastal catch up (i.e., rapid 
erosion following decades or centuries of human intervention; e.g., 
Dornbusch and Mylroie, 2017). The released sediment is expected to travel 
south (the net transport direction) and may reduce erosion rates on the 
southern shingle ridge and reduce SCDF recharge rates (for a period).  

In both cases – sea level rise causing loss of the sluice’s drainage 
function and erosion following decay or dismantlement of the sluice’s 
outfall – the associated regime change is expected before the 
potential for HCDF exposure arises. 

4) Net longshore transport away from the SZC frontage would increase 
SCDF erosion and recharge rates and increase the potential for 
HCDF exposure. This situation could occur several decades or more 
in the future once the adjacent shorelines (particularly to the north) 
have receded. Enhanced erosion of the protruding SCDF would be 
preceded by natural geomorphic regime change on the Minsmere 
frontage – specifically significant natural erosion of adjacent eroded 
shorelines to cause the protruded SZC shoreline and high sea levels. 
A more unidirectional wave climate5 would also be required to 
preferentially move sediment away from the SZC frontage because 
regular reversals in storm direction (e.g., in a bidirectional wave 
climate) would naturally restore material removed by previous storms 
from the opposite direction ie it would not lead to strong transport 
patterns away from the SZC foreland. Switches in the dominance of 
wave direction at Sizewell can last for a few years, but the present net 
pattern is a slight dominance of NE waves (historically (over 100 
years ago) the wave climate is thought to have had a greater NE 
dominance). Only SSE waves could affect the Minsmere frontage if 
the HCDF is exposed, however there are no records or geomorphic 
evidence to indicate a persistent SSE dominance, so such periods are 
considered to be short and would limit the extent of HCDF impact to 
short distances and durations, with recovery on subsequent NE 
events.  

 
4 Note that the UKCP18 climate change evidence for Sizewell indicates no change is surge frequency and a 

similar or reducing wave climate across this century. 
5 There is no UKCP18 climate change evidence to support or refute a change in the wave climate directionality at 

Sizewell. 
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e) ExA Q2: (ii) Interaction between an exposed HCDF and naturally 
retreating shorelines would occur on two spatial scales.  

1.2.16 A) In the near-field, the reversals in transport associated with changing 
storm directions would cause shorelines to fluctuate within a few hundred 
metres in both directions. On the northern (updrift; Minsmere) side of the 
HCDF, net accretion would reduce the erosion rate – the degree to which 
this occurs would depend on the HCDF’s trapping efficiency (how much of 
the natural longshore transport it prevents). 

1.2.17 B) Impacts further afield can only arise if SCDF mitigation ceases and the 
HCDF becomes regularly or permanently exposed. This is only expected to 
occur in the period after the decommissioning phase. That timescale (post-
decommissioning) is too long to predict impacts with any degree of 
confidence, as explained in Section 20.14 d) of Volume 2, Chapter 20 of 
the ES (Doc Ref. 6.3) [APP-311], however that same section does outline 
some broad possibilities (primarily impacts to the south of SZC). As the 
timescale is too long to predict and assess impacts, Section 9 of the 
CPMMP (Appendix 14A, Volume 3, Chapter 2 of the ES Addendum, [AS-
237]) proposes a final assessment to be made ten years before the end of 
the decommissioning phase, when  the coastal configuration, the fate of the 
HCDF and the conservation status of the coast are known and can 
therefore be reliably assessed. 

f) ExA Q3: If the exposure of the HCDF affects the shoreline regression at 
Minsmere (which appears to be the case from the statement that “shoreline 
regression would eventually expose the HCDF and that during the later stages 
of station operation this may disrupt longshore sediment transport. Additional 
mitigation measures (beach management practices) are likely to be required”, 
why should there not be continued mitigation of the Minsmere shoreline?  

1.2.18 The HCDF would not affect shoreline recession at Minsmere because the 
SCDF will prevent its exposure. See response to ExA Q2 above. 

g) ExA Q4: What are the beach management practices referred to as mitigation? 

1.2.19 The beach management practices are SCDF/beach recharge, bypassing 
and beach recycling (see Section 20.14 c of Volume 2, Chapter 20 of the 
ES (Doc Ref. 6.3) [APP-311]). These activities are used to maintain the 
beach and SCDF volume, thereby avoiding HCDF exposure, and mitigating 
potentially significant adverse effects. Beach recharge refers to the import 
and placement of additional sediments; bypassing refers to the manual 
transfer of sediments from an accumulating area to an eroding downdrift 
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area – effectively manually bypassing the blockage; and beach recycling 
refers to moving sediment from accreting to eroding areas, regardless of 
the cause or direction of travel relative to longshore drift. Beach and SCDF 
recharge is expected to be the most commonly deployed method.  

h) ExA Q5:Please explain what are the proposed mitigation measures referred to 
and how there will be no significant adverse effects. 

1.2.20 See ExA Q4 for a description of the mitigation measures for coastal 
geomorphology. 
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1 BIO 1.86 RELEVANT EXAMPLES OF RECREATION 
OF FEN MEADOW HABITATS  

1.1 Introduction 

1.1.1 The approach to delivery of compensatory habitat proposed by SZC Co. is 
detailed in the SZC Fen Meadow Strategy [Section 2.9D of AS-209]. 

1.1.2 Whilst the term fen meadow covers more than one botanical community in 
the National Vegetation Classification (NVC) (Wheeler, Shaw and Tanner, 
2009, Ref. 1) the target community in the context of the landtake from the 
Sizewell Marshes SSSI is M22 Juncus subnodulosus –Cirsium palustre fen 
meadow.   

1.1.3 To manipulate site conditions on the habitat compensation sites such that 
conditions are suitable for M22 development it is necessary to recognise 
the characteristics of the community including appropriate eco-hydrological 
conditions.  The characteristics of M22 have been described by Wheeler et 
al. (Chapter 18 in Ref. 1), including floristic composition, landscape situation 
and topography, substratum types, water supply and level requirements, 
wetland water supply mechanisms (WETMECS), nutrient/hydrochemistry, 
management requirements and the effects on M22 of environmental 
change (site dry or wetness).   

1.1.4 Overall, M22 is a community that is botanically variable and can occur in a 
wide range of eco-hydrological situations.  Nonetheless, the key conditions 
required to support M22 can be summarised as: 

• A water table near to the surface, avoiding fluctuations that result in 
summer dryness and winter inundation; 

• Appropriate soil types (ideally peat or organic gleys); 

• Base-rich conditions, but relatively low fertility with limited nutrient 
concentrations (e.g. phosphate, nitrate); 

• Management, by mowing or grazing, which are crucial to the 
maintenance of M22.  

1.1.5 There is an extensive literature on fen meadow restoration in Europe - 
notably from the Netherlands, Poland and Germany.  Van Diggelen & Marrs 
(2003, Ref. 2) in particular have categorized four essential steps for 
conservation and restoration of fen meadow: 

• Establishing or re-establishing the necessary abiotic conditions; 
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• Supplying (sufficient) propagules of constituent species of the target 
communities; 

• Creating and maintaining suitable conditions for the 
(re- )establishment of target species; and 

• Appropriate management to keep the conditions suitable.  

1.1.6 The Fen Meadow Strategy [AS-209] outlines the types of measure likely to 
be necessary to facilitate development of the compensatory habitat, as 
represented by the M22 Juncus subnodulosus – Cirsium palustre fen 
meadow community at appropriate sites.  The text below provides the 
context. 

1.2 Conditions required for recreating fen meadow 

a) Abiotic conditions 

1.2.2 Literature predominantly recognises three abiotic factors as essential 
requirements for successful fen and fen meadow restoration: 

• Rewetting; 

• Topsoil removal; 

• Reduction in trophic status. 

i. Rewetting 

1.2.3 Establishing and safeguarding necessary abiotic conditions in affected 
wetlands almost always involves raising the water-table relative to the 
ground surface as contact between the root zone and groundwater is 
considered essential for fen meadow restoration.  

1.2.4 Fen restoration is based on rewetting drained areas to slow organic matter 
decomposition by recovering high water tables, thus recovering peat 
forming conditions. Most wetland restoration projects focus on restoring 
anoxic conditions in the soil by rewetting and thereby attempting to reduce 
rates of nitrogen and phosphorus cycling in order to create favourable 
conditions for regrowth of typical wetland plant species.   

1.2.5 Rewetting sites requires consideration of a number of factors including the 
source and chemical quality of the water that will rewet the site, potential 
for surface inundation through unpredicted changes to soil level upon 
rewetting, potential for release of nutrients from the soil upon rewetting, 
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factors beyond the control of the site (e.g. regional water tables), the 
condition of peat present and potential for acidification.   

1.2.6 However, being aware of these potential issues ensures that the design 
and management of the restored site can account for, and react to, these 
should they occur.  

ii. Topsoil removal 

1.2.7 Topsoil removal lowers nutrient availability by removing the topsoil, and can 
result in an increase in water table relative to the surface, both important 
factors in successful restoration.  Furthermore, a high density of long-term 
persistent seeds of ruderal species in the soil is a legacy of degraded 
meadows. Removal of this seed bank with the topsoil is an effective 
measure to limit non-target species re-establishment.   

1.2.8 The key benefits of topsoil removal can therefore be summarised as 
follows: 

• reducing nutrient availability (mainly phosphorus, but also excess 
nitrogen); 

• eliminating potential competitors from the seed bank and standing 
vegetation; and 

• exposing a bare substrate for newly establishing species and increase 
wetness and therefore the abiotic filter of anoxia, thereby lowering the 
growth rate of all species during seedling recruitment and so 
enhancing conditions for less competitive stress-tolerant fen species. 

iii. Reduction in trophic status 

1.2.9 The third essential condition for fen meadow restoration is a reduction in 
trophic status, as eutrophy naturally follows peat degradation or the influx 
of fertilized waters; (re- )establishing appropriate water sources (rainwater, 
groundwater and surface water) for the wetland under consideration and 
creating the necessary productivity level regime.  However this is now 
achieved via providing a clear water source (where possible) and topsoil 
removal. 

b) Biotic factors 

1.2.10 Three of the four essential steps outlined by van Diggelen and Marrs (2003) 
are biotic:  
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• Supplying (sufficient) propagules of constituent species of the target 
communities; 

• Creating and maintaining suitable conditions for the 
(re- )establishment of target species; and 

• Appropriate management to keep the conditions suitable.  

1.2.11 These three biotic factors are considered further below.  

i. Supplying (sufficient) propagules of constituent species of the target 
communities  

1.2.12 Only a small fraction of the fen meadow species can regenerate from the 
soil seed bank and most have a limited dispersal capacity, which means 
without intervention isolated sites are unlikely to develop appropriate 
vegetation on restoration.   

1.2.13 Multi-species reintroductions are recommended, particularly in sites 
restored by topsoil removal, where bare soil becomes exposed to new 
colonisers.  A high density of long-term persistent seeds of ruderal species 
in the soil is a legacy of degraded meadows but removal of this seed bank 
with the topsoil is an effective measure to limit non-target species re-
establishment and to enhance conditions for less competitive stress-
tolerant fen species, such as may be introduced via hay transfer.   

1.2.14 Several modes of species introductions are proposed in the Fen Meadow 
Strategy [Section 2.9D in AS-209] e.g. direct seeding, planting or transfer 
of fresh biomass; however, seed addition with hay has often been shown 
to be an effective measure to overcome seed-bank and dispersal 
limitations.   

1.2.15 From their review of the introduction of fen meadow vegetation, Klimkowska 
et al (2010, Ref. 3) make the following recommendations: 

• Topsoil removal and hay addition should be conducted together and 
immediately at the beginning of the restoration; otherwise, the 
restoration might be delayed because of unanticipated establishment 
of ruderal or weedy species; 

• Hay transfer from various mowing dates and several species-rich 
stands (multiple hay transfer) is advisable, in order to facilitate target 
community development; 

• Accumulation of thick hay layers should be avoided, in order to allow 
the establishment of light-demanding target species. 
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ii. Creating and maintaining suitable conditions for the 
(re- )establishment of target species 

1.2.16 Species establishment is dependent upon the availability of suitable micro-
sites for seedling recruitment. A dense plant cover hampers colonization, 
whereas gap formation enhances it. Following establishment, the presence, 
for example, of large animals creating gaps therefore might increase 
species richness.   

1.2.17 Additionally, whilst it is not possible to predict which species will re-
establish, and whether or not these species will be invasive, some of the 
constraints for establishment are known. Competition for light is a major 
factor excluding many species.  Therefore appropriate management (see 
below) should seek to create optimal conditions for colonisation.   

iii. Appropriate management to keep the conditions suitable 

1.2.18 Fen meadows must be managed.  Mowing or grazing is crucial to the 
maintenance of M22 and it is noted by Wheeler, Shaw and Tanner (2009) 
that variations in historic management regime are reflected in the variations 
in species composition. 

1.2.19 Management of the vegetation on restored sites applies similar techniques 
that mimic traditional agricultural management (grazing, cutting for hay, 
burning).  Sizewell Marshes for example are managed predominantly by 
summer grazing by cattle, but other management tasks include cutting and 
baling for hay, where the grass aftermath is grazed by cattle.  Additionally, 
some areas may need occasional topping of vegetation, typically to control 
rush.   

1.2.20 The objective of all management techniques is to remove excessive 
nutrients and create recruitment gaps for low-competitive species.  

1.3 Examples of recreation of fen meadow habitat 

1.3.1 The efficacy of the management of fen meadow is demonstrated by the 
favourable condition status of Sizewell Marshes SSSI 
(https://designatedsites.naturalengland.org.uk/ReportConditionSummary.a
spx?SiteCode=S1003416&ReportTitle=Sizewell%20Marshes%20SSSI).   

1.3.2 Information on specific fen meadow recreation projects is not however 
readily available, as any associated data and reports belong to the 
commissioning organisation.  However, one site in the Little Ouse 
headwaters between Suffolk and Norfolk does demonstrate the 
effectiveness of topsoil removal leading to re-wetting, and the introduction 
of propagules.   
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a) Parkers Piece 

1.3.3 At Parkers Piece, Thelnetham, restoration work commenced in 2009 when 
degraded peat on the valley margin was removed prior to the introduction 
of strewn hay from a nearby fen meadow.  

1.3.4 The site had a history of cultivation and pig farming, and close-set soil cores 
were used to identify the depth of affected peat, and dipwells were installed 
to assess the location and seasonal periodicity of the groundwater table. 
Removal of the degraded peat exposed the underlying hemic (partly 
decomposed) brown peat and marl, which formed the substrate for plant 
colonisation and introduction. The subsequent immature fen meadow is 
managed by a combination of cutting and mowing, steered by vegetation 
monitoring. 

1.3.5 At Parker's Piece, topsoil removal was sufficient to bring groundwater 
influence into a large part of the restored area. However, development of 
the target vegetation has been affected by dense rush growth, which has 
restricted the development of low-growing fen meadow species, and by 
widespread colonisation of common reed and willow scrub from the 
surrounding ditch network. The site will require intensive management to 
control these species but conditions for both mowing and grazing of the 
thickening rush cover have themselves been affected by periodic detention 
of flood waters from the adjacent headwater river.   

1.4 Factors affecting restoration success 

1.4.1 Based on the factors discussed above, development of the abiotic and 
biotic conditions for fen meadow referable to the M22 Juncus subnodulosus 
– Cirsium palustre fen meadow community will have the highest chances 
of success if the following techniques are employed at the three fen 
meadow sites: 

• Topsoil removal.  Complete or partial topsoil removal should be 
undertaken within the context of sediment disposition, surface 
topography and valley flooding regimes, in order to reduce nutrient 
levels and increase the influence of groundwater on target species. 

• Creation of microtopography. The ground surface should be 
sculpted within hydrologically significant tolerances to assist in the 
successful colonisation and regeneration of target groundwater-
dependent species, particularly those with high light requirements, low 
competitive abilities and low tolerance of drought or flooding. 
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• Rewetting from appropriate water sources. Rewetting should be 
undertaken using groundwater-dominated sources to facilitate an 
appropriate hydrological regime for the target vegetation. Sufficient 
control is likely to be required to minimise the impact of extreme 
events leading to flooding by nutrient-rich waters and/or periods of 
drought, within acceptable limits.  

• Use of hay transfers. The transfer of hay from suitable sites – or of 
turves from the FMS donor site – should be undertaken following 
established best practices. The conditions and timing of collection, 
transfer and introduction of plant propagules – and their initial 
establishment – should be carefully monitored to meet restoration 
requirements. 

• Habitat management. An agreed annual programme of water and 
vegetation management should be established and undertaken at 
appropriate times. These operations – and their impact on the 
developing fen meadows – should be set with a framework of 
acceptable limits. Appropriate monitoring should be maintained to 
enable effective and timely management of the habitat management 
programme to meet target conditions for the restored fen meadow 
vegetation. 

1.4.2 The Fen Meadow Strategy [Section 2.9D of AS-209] includes for 
implementation of these types of measures.   
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APPENDIX 7I DETAILED RESPONSE TO QUESTION 
EXA REF. BIO.1.126
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1 INTRODUCTION  

1.1 ExQ1 Question BIO.1.126 

“[APP-363] – para 7.4.20 states that the four common species of reptile 
recorded as potentially within the site are on the list referred to in s.41 of 
the NERC Act. What steps should the SofS take to further their 
conservation under s.41(3)(a)?  

This question applies to all other living organisms and habitat types to 
which the s.41(3) duty applies and which are identified as such by this 
chapter of the ES (such a number of species of bat in para7.4.29)” 

2 APPLICANT’S RESPONSE 

2.1 The Duties 

2.1.1 S.41 of the Natural Environment and Rural Communities Act 2006 requires 
the Secretary of State to take such steps as appear to the Secretary of State 
to be reasonably practicable to further the conservation of the living 
organisms and types of habitat included in any list published under s.41, or 
promote the taking of such steps by others. 

2.1.2 This appendix has been prepared to outline in detail the measures to be 
implemented for every species and habitat type listed in S41 of the NERC 
Act.  

2.1.3 The measures outlined for reptiles and bats at the northern park and ride site 
are outlined in Table 1. 
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1 INTRODUCTION 

1.1 ExQ1 Question BIO.1.131 

“[APP-394]–para 7.4.23 states that a number of bat species recorded as 
potentially within the site are on the list referred to in s.41 of the NERC Act.  
What steps should the SofS take to further their conservation under 
s.41(3)(a)?  This question applies to all other living organisms and habitat 
types to which the s.41(3) duty applies and which are identified as such by 
this chapter of the ES.” 

2 APPLICANT’S RESPONSE 

2.1 The Duties 

2.1.1 S.41 of the Natural Environment and Rural Communities Act 2006 requires 
the Secretary of State to take such steps as appear to the Secretary of State 
to be reasonably practicable to further the conservation of the living 
organisms and types of habitat included in any list published under s.41, or 
promote the taking of such steps by others. 

2.1.2 This appendix has been prepared to outline in detail the measures to be 
implemented for every species and habitat type listed in S41 of the NERC 
Act.  

2.1.3 The measures outlined for reptiles and bats at the southern park and ride site 
[APP-394] are outlined in Table 1. 
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determine evidence of use as roosts would be undertaken sufficiently in advance of tree-
felling to enable licence application(s) to be submitted to Natural England and develop an 
appropriate mitigation strategy, if required.  Management measures would likely include: 
• A final inspection of these trees would be undertaken as close to the timing of felling as 

possible to take into account the regular roost-switching behaviour displaced by tree-
roosting bat species.  Should bats (or evidence of use by bats) be identified, the mitigation 
strategies laid out in the licence application(s) would be implemented (for example, the 
fitting of exclusion devices). 

• Felling of trees would generally be undertaken in September or October, to avoid both the 
maternity and hibernation periods during which bats are more vulnerable to disturbance 
(this timing also avoids the breeding bird season). 

• To mitigate for the loss of the tree and potential roost resources, bat boxes would be 
installed on retained trees in suitable locations within the site boundary, prior to felling.  
One bat box would be installed per tree with medium or high bat roost potential that is due 
to be lost, whether or not a roost has been identified.  A variety of bat boxes would be 
used to support different species. 

 
Monitoring: 
• There would be regular checks of construction lighting to monitor and correct for any 

extraneous light spill into surrounding habitats. 
• Bat boxes would be monitored post-construction to confirm the presence/absence of bats 

and use of the bat boxes.  If bat boxes have not been occupied by year 5 following 
installation, consideration would be given to moving them to alternative sites nearby, to be 
determined by a licensed bat ecologist. 

• There would also be regular checks of operational lighting to monitor and correct for any 
extraneous light spill into surrounding habitats. 
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Volume 4, Chapter 
7, Appendix 7A, 
Annex 7A.5A RAMS 
Bats [APP-365] 

RAMS: 
Toolbox talk: 
• Prior to commencement of the vegetation clearance works, all site contractors will be 

briefed by the ECoW as part of the site induction to provide them with a basic overview of 
the life history, habitat requirements, identification and legal protection granted to bats. 
Site-specific toolbox talks will also be undertaken as necessary to identify the habitats 
present within the site that have the potential to be used by bats and outline the 
environmental measures to be followed in order to avoid breaches of legislation and / or 
adverse effects on reptiles that could occur within or in the vicinity of the working area. 
 

Precautionary working methods: 
• Construction lighting would be designed so that light spill beyond the site boundary would 

be minimal and there would be no substantive light spillage into adjacent habitats and 
woodland blocks including Whin Belt. The lighting design for the proposed development 
would use light fittings chosen to limit stray light. Guidance within the latest Institution of 
Lighting Professionals Guidance Note would be followed as far as possible. These 
measures would minimise impacts on nocturnal species such as bats that may use the 
nearby tree lines or habitats for roosts or foraging.  

• In addition, although some activities may require 24 hour working, the majority of 
construction would take place Monday to Saturday 07:00 to 19:00 hours. This means 
night-time works would be avoided, which is when bats are most active. Incidental 
mortality associated with traffic movements would therefore not have a significant effect on 
the bat assemblage.  

• Close-boarded fencing where the proposed development site abuts areas of woodland to 
provide additional protection from vehicle headlights and noise. 

•  Initially all trees to be removed will be reassessed for bat roosting potential. 
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•  Any trees identified as having low bat roosting potential will be removed using a soft 
felling methodology outlined below with a suitability experienced, appropriately licensed, 
bat worker or bat worker assistant present. It is recommended that trees are removed in 
October, thereby avoiding the sensitive maternity (April-September) and hibernation 
(November-February) periods for bats.  

• For any trees with moderate or high roosting potential, a thorough pre works check for 
roosting bats will be undertaken. The methodology and required survey effort for these pre 
works checks will depend upon the status of the roosting features within the trees, but may 
include: 

•  a climbed or ground based tree inspection using an endoscope and / or torch; and 
emergence / re-entry surveys.  

• Should any of the trees to be removed be found to support bat roosts, an EPS licence is 
likely to be required. The documents associated with this licence will outline the required 
mitigation, and the required measures are not discussed further within this report.  

• Should additional emergence re-entry surveys be required these will be undertaken 
between April and September inclusive. If no roosts are found, the approach outlined 
below will be undertaken.  

• All trees with potential roost features for bats should be soft felled using the following 
precautionary measures:  

• trees classed as having low potential to support roosting bats, shall be felled under the 
watching brief of the ECoW;  

• where potential roost features for bats cannot be exhaustively checked they should be 
section felled, with each section carefully lowered to the ground. Cuts should be made at 
least 50 cm beyond the extent of the potential roost feature;  

• if limbs or large branches require felling, consideration should be given to cracks which 
may close (crushing any bats inside) once the weight of the limb has been removed. If the 
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crack cannot be thoroughly inspected to ensure bats are not present, the crack should be 
wedged open prior to removal of the limb/branch; 

• the stems of dense ivy should be cut at ground level at least 48 hours before the tree is 
felled; and 

•  once the trees have been felled the potential roost features should be re-checked on the 
ground by a suitably experienced bat ecologist. If any potential roost feature can still not 
be exhaustively checked that section should be allowed a rest period of at least 24 hours 
to ensure that any individual bats that may have been missed are given the opportunity to 
relocate. 

•  If any bats are encountered during the felling operations all works and activity must cease 
immediately, until the ECoW has advised on the most appropriate manner to deal with the 
situation. 

• To mitigate for the loss of the tree and potential roost resources, bat boxes would be 
installed on retained trees in suitable locations within the site boundary, prior to felling. 
One bat box would be installed per tree with medium or high bat roost potential that is due 
to be lost, whether or not a roost has been identified. A variety of bat boxes would be used 
to support different species.  

 
Facilitating work requirements  
a) Vegetation clearance methods  
• As set out above, vegetation clearance works are required in order to facilitate the 

development of the site. Given that the works are to take place outside of the active bird 
breeding season (early March and late August inclusive), it is considered that no nesting 
bird checks are required prior to the commencement of works. Nevertheless, should 
vegetation clearance works take place within the core bird breeding season, a qualified 
ECoW will need to carry out a nesting bird check at least 48 hours before the 
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commencement of works effecting the vegetation within the site. Once nesting birds have 
been confirmed absent, then the vegetation clearance contractors will carry out a habitat 
manipulation exercise in the form of a two stage vegetation cut, with the initial cut reducing 
the vegetation to a height of 150mm before a second cut subsequently reduces it to 
ground level, with a minimum of two hours between cuts to allow reptiles or amphibians to 
move out of the cutting area.  

• Vegetation clearance which does not disturb the ground or vegetation below 150mm can 
be conducted year-round with a low risk of impacting upon reptiles. Any vegetation 
clearance likely to impact vegetation below 150mm or the removal of places of 
shelter/hibernation features would be undertaken outside of the reptile hibernating period 
(October to February inclusive), during periods of warm, dry weather. If this is not possible, 
vegetation would be cut to the ground (to remove potential bird nesting habitat), but the 
roots would remain intact until hibernation is complete. The root system of vegetation 
would then be removed once the reptile and amphibian hibernation season is over. 
Clearing of vegetation would be undertaken under the supervision of the suitably 
experienced Ecological Clerk of Works (ECoW).  

• The vegetation arisings will be collected and used to create habitat piles in areas adjacent 
to the site (which are to be retained during the development works).  

Works should be undertaken outside of all tree and hedgerow root protection zones that 
would not be removed as part of the proposed development. Tree protective fencing as 
described in section 6.2 of British Standard 5837:2012 should be installed (distance of 
fencing from tree trunk = 12x trunk diameter, distance from hedgerows =1m from the spread 
of hedgerow canopy), where required, prior to plant and machinery arriving on site and 
construction works commencing. The fencing should remain intact throughout the duration of 
the works and only be removed upon completion. Weather-proof notices should be attached 
to any protective fencing located adjacent to retained trees displaying the words ‘Construction 
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Exclusion Zone’. All personnel must be made aware of these restrictions. If works need to be 
undertaken within the root protection zones an Arboricultural survey would be required and 
any advice provided adhered to, to secure the long-term survival of the tree/hedgerow. 
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1 FIGURES 

Figure 7.13: Location of Statutory Designated Sites Within 5km 
of Sizewell Link Road 

Figure 1.4 of Volume 6 of the Environmental Statement: Existing 
Sizewell Link Road Site and Surrounding Context (East) 
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RESPONSE TO EXQ REF BIO.1.242 & BIO.1.243 

1.1 Introduction 

This paper sets out the SZC Co. Response to question ExQ Ref. Bio.1.242 and 
Bio.1.243 in relation to Table 22.111 and Table 22.112 pertaining to unmitigated 
impingement predictions and impingement prediction with full mitigation in the Marine 
Ecology and Fisheries ES chapter [APP-317]. It also briefly summarises ongoing 
consultation with statutory stakeholders in relation to impingement predictions and 
provides the most concurrent predictions and provides information in support of ExA 
questions Bio.1.191, Bio.1.203, Bio.1.244 and Bio.1.245. 

a) ExQ Ref. Bio.1.242 

1.1.1 ExQ Ref. Bio.1.242 stated “[APP-317] Section D.c.c.c Assessment of 
impingement losses, Table 22.111 – pre-mitigation table.  

(i) Please will the Applicant explain why eels are not in red, given that 
they are 1.89%SSB? Why is Twaite shad 84.6% of landings shaded 
red when it is only 0.05% of SSB? Why are horse mackerel and 
mackerel in red. They are 0.00%. 

(ii) In relation to Twaite shad, why is % of landings used when SSB is 
available?  

(iii) Why is the percentage of mean landings used for Allis shad when 
there is no figure for mean landings? In addition for this species, Allis 
Shad, the figure for %age of SSB is 0.018%. 

(iv) Please will the Applicant explain, and confirm the other figures in this 
table are correct, or amend if necessary. If amendments are made, 
please re-issue the table with changes clearly shown and 
consequential changes elsewhere in the ES set out. 

(v) Please will the MMO also comment on all of the above.”  

1.1.2 The shading in Table 22.111 of [APP-317] was incorrect and a revised table 
is provided below. The colour system reflects the same system as applied 
in the details impingement assessment report provided as Appendix 22I - 
Sizewell C Impingement Predictions Based Upon Specific Cooling Water 
System Design [APP-326].  

1.1.3 In response to ExQ Ref. Bio.1.242 (i) the species above 1% of the relevant 
stock comparator are European eel at 1.89% of the local Anglian River 
Basin District (RBD), thin-lipped mullet at 2.45% of landings, and European 
seabass at 1.32% of SSB. No other species should have been shaded red 
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as they fall below the relevant comparator. In each case the estimate is 
considered precautionary (please see Section 1.2).

1.1.4 In each case the error was restricted to the shading in Table 22.111 in the 
Marine Ecology and Fisheries ES chapter [APP-317]. The assessment 
and conclusions for European eel (para. 22.8.620); thin-lipped mullet (para. 
22.8.583), and European seabass (para. 22.8.576) was correct.

1.1.5 In response to ExQ Ref. Bio.1.242 (ii) and (iii), where SSB or a population 
estimate is available, it is applied as the comparator. Twaite shad and allis 
shad losses due to impingement were contextualised against the estimated 
population numbers (please see Section 1.2). The shading in Table 
22.111 is corrected below.

1.1.6 In response to ExQ Ref. Bio.1.242 (iv) SZC Co. apologises for the lack of 
clarity caused by the shading error in Table 22.111. These are corrected 
below, with the red shading as it should have appeared in the Marine 
Ecology and Fisheries ES chapter [APP-317]. The error was restricted to 
the table shading and the numbers presented were correct at the time of 
the DCO submission. The assessments and conclusions remain 
unchanged.
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b) ExQ Ref. Bio.1.242 

1.1.7 ExQ Ref. Bio.1.243 stated “[APP-317] Section D.c.c.c Assessment of 
impingement losses, Table 22.112 – full mitigation table.  

(i) Should that approach be adopted for Table 22.112. If so, please re-
issue the table with changes clearly shown and consequential 
changes elsewhere in the ES set out. Please will the Applicant 
clarify. 

(ii) Why does this table show landings when SSB are available?  

(iii) Twaite shad – 32.4% of landings are impinged. That appears to be 
a very large percentage. Please will the applicant explain why it is so 
much higher than the other species. Also how is it calculated? Mean 
landings are 1 tonne. EAV weight of impinged fish is 0.43 tonnes. So 
should the figure be 43%? Either way, please will the Applicant 
comment on its significance. But is the relevant figure the percentage 
of SSB, namely 0.02%.. 

(iv) Please will the MMO also comment on all of the above”. 

1.1.1 SZC Co. response to ExQ Ref. Bio.1.243 Table 22.112: The table as it  
appeared in Marine Ecology and Fisheries ES chapter [APP-317] was 
correct. It is provided below with a colour system akin to the impingement 
evidence report (Appendix 22I - Sizewell C Impingement Predictions 
Based Upon Specific Cooling Water System Design [APP-326]) to improve 
clarity. 

1.1.2 In response to ExQ Ref. Bio.1.243 (ii); landings information is provided for 
extra context, however, whenever SSB or population estimates are 
available they are applied as the effect comparator. 

1.1.3 In response to ExQ Ref. Bio.1.243 (iii); The relevant effect comparator for 
twaite shad is the estimated population size. Effects are not significant. 
There is no North Sea SSB available for twaite shad and no directed fishery. 
Landings figures therefore represent incidental recorded landings and are 
not an accurate reflection of catches or indeed population size. This 
explains the high percentage. Landings data have been provided without 
decimal places whereas calculations apply full decimal places. In the case 
of twaite shad the very low numbers concerned would require presentation 
at 3 d.p. (0.432 t impinged ÷ 1.333 t landing estimate = 32.4%).   
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1.2 Additional information 

1.2.27 The Marine Ecology and Fisheries ES chapter [APP-317] was submitted 
in May 2020. Since the DCO Application ongoing consultation with the 
Environment Agency, Eastern Inshore Fisheries and Conservation 
Authority, MMO and Natural England has taken place.  

1.2.28 A bilateral meeting with each statutory stakeholder followed submission of 
the Relevant Representations. In response to consultation a series of 
supplementary fish assessment material was produced and submitted in 
January 2021 as part of the ES Addendum.  

1.2.29 ES Addendum material (Volume 3, Appendix 2.17.A [AS-238]) included: 

• TR406 (version 7): Impingement predictions based upon specific cooling 
water system design. These impingement predictions superseded those provided 
in the Marine Ecology and Fisheries ES chapter [APP-317] and Appendix 22I [APP-
326], which was version 6 of the same report. 

• SPP099 - Predicted performance of the Sizewell C Low Velocity Side Entry intake 
heads compared with the Sizewell B intakes; 

• SPP100 - Estimates of European populations of twaite shad and cucumber smelt 
of relevance to Sizewell; 

• SPP101 - Implications of tidal elevation and temperature on smelt, Osmerus 
eperlanus, impingement at Sizewell; 

• SPP102 - Use of Spawning Production Foregone Equivalent Adult Values for 
impingement assessment; 

• SPP103 - Consideration of potential effects on selected fish stocks at Sizewell; 

• SPP104 - Worst case glass eel entrainment assessment for Sizewell C; 

• SPP108 - Sensitivity of the Alde & Ore Transitional Fish Classification Index (TFCI) 
to changes in smelt, Osmerus eperlanus, abundance; 

• TR339 - Sizewell Comprehensive Impingement Monitoring Programme 2009 – 
2017; 

• TR520: Sizewell C Water quality effects of the fish recovery and return system. 

1.2.30 In most cases these reports have been subject to further consultation and 
revisions submitted in response to comments from statutory stakeholders.  
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1.2.31 Impingement predictions in TR406 (version 7) (Volume 3, Appendix 
2.17.A [AS-238]) were revised to include a bootstrapping approach for 
predicting mean annual impingement records that substantially improved 
the statistical robustness of the upper and lower confidence intervals. The 
submission of the associated reports also provided further context to the 
assessments, and a minor change in the LVSE factor was included.  

1.2.32 Stepwise impingement predictions were provided as follows: 

− Table 2 (page 80) Summary table of Sizewell C impingement 
predictions with full mitigation (FRR + LVSE) and consideration 
of additional ecological factors.  

− Table 11 (page 129) Sizewell C impingement predictions with no 
mitigation. 

− Table 12 (page 130) Sizewell C impingement predictions with 
LVSE mitigation. 

− Table 13 (Page 131) Sizewell C impingement predictions with 
FRR mitigation. 

− Table 14 (page 132) Sizewell C impingement predictions with full 
mitigation. 

1.2.33 Providing impingement predictions for each mitigation scenario, and with 
no mitigation allows transparent discussion of the effectiveness of each 
mitigation option and the implications for overall impingement predictions.  

1.2.34 The updated impingement predictions in TR406 (version 7) (Volume 3, 
Appendix 2.17.A [AS-238]) did not change the conclusions of the original 
assessment. 

1.3 Concurrent impingement predictions 

1.3.27 In parallel to the EIA, there is ongoing dialogue between SZC Co. and the 
Environment Agency regarding impingement predictions in the context of 
the WDA Permit Application.  

1.3.28 It is recognised that common ground still remains to be sought with the 
Environment Agency on a number of issues including the most relevant 
population comparator, the application of equivalent adult values (EAV) and 
mitigation factors, notably LVSE heads.  

1.3.29 It should be noted that the MMO broadly agree with the application of EAV 
and stock units as applied by SZC Co. [RR-0744].  Impingement predictions 
are provided without mitigation and with each level of mitigation applied 
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sequentially to illustrate the anticipated benefits individually and in-
combination and to enable consideration regarding the uncertainty in the 
LVSE to be contextualised.   

1.3.30 The objective of ongoing consultation is to arrive at the most robust 
impingement predictions. Through Schedule 5 requests received from the 
Environment Agency SZC Co. has updated impingement predictions with 
the evidence report (SPP111.v23) and raw data provided to the 
Environment Agency. Furthermore, in light of the latest ICES advice 
estimates of spawning stock biomass and landings statistics have been 
revised as detailed in the evidence report submitted to statutory 
stakeholders (SPP103.v44).  

1.3.31 The consequence of the ongoing consultation means that the absolute 
figures for impingement in the DCO application (Marine Ecology and 
Fisheries ES chapter [APP-317]) are subject to change.  However, whilst 
the ongoing consultation may enable refinement of the impingement 
predictions, the changes in absolute numbers do not change the overall 
conclusions in the DCO (Marine Ecology and Fisheries ES chapter [APP-
317]).  

1.3.32 Figure 1 provides a summary of the updates since the DCO application. 
The most concurrent impingement predictions are provided in Tables 1 to 
6 below. 

1.3.33 Losses due to impingement are not significant at the population level.  

 

 
3 BEEMS Scientific Position Paper SPP111.v2. Sizewell C impingement predictions corrected for Sizewell B 

raising factors and cooling water flow rates. Cefas, Lowestoft. May, 2021. 
4 BEEMS Scientific Position Paper SPP103.v4. Consideration of potential effects on selected fish stocks at 

Sizewell. Cefas, Lowestoft. April, 2021 
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• Scheme changes; 

• Greater certainty around the interaction of Sizewell C with Sizewell B; 

• Greater granularity of the baseline; and 

• Further development of the habitat restoration/creation measures. 

3.1.2 In some areas, the baseline for the main development site is a historic 
baseline (approximately 14 to 6 years ago, depending on the area) and 
prior to advance habitat creation works which have been undertaken 
specifically to support the Sizewell C proposals. Such an approach is in 
accordance with Natural England approaches which encourage habitat 
creation in advance of development thus improving the value of the 
mitigation and minimising construction impacts.  

3.1.3 The main change proposed to the main development site involves the 
creation of new wetland habitat in the north of the site, within the Marsh 
Harrier Habitat Improvement Area. The on-site baseline returns similar 
units, although there is some change due to the exclusion of the Sizewell B 
(SZB) area, due to greater certainty on that recently consented scheme. A 
slightly higher on-site post-development unit total is predicted. This is partly 
due to the additional wetland creation in the north of the site providing a 
higher unit return. There is also greater resolution due to the progress of 
ongoing habitat design, and therefore an updated assessment of these 
areas was possible. 

3.1.4 The ‘off-site’1 offsetting baseline score is greater than under the previous 
design iteration. Off-site offsetting retained habitats were excluded from 
previous calculations due to a fault (since fixed) in the Biodiversity Metric 
tool which meant that retained off-site habitats were treated incorrectly as 
losses. Woodland in the south of the Studio Fields Complex was one such 
area that is now included. Studio Field Complex is now species-poor semi-
improved and semi-improved acid grassland. This area was historically and 
incorrectly thought to be an entirely arable field, as incorporated into the 
biodiversity baseline. However, with greater granularity of assessment, 
afield known as Broom Covert  is now reallocated as acid grassland. This 
assessment has included this recategorization. This has resulted in an 
increase in the baseline units. A higher post-development score is predicted 
under this design iteration, similarly to the on-site area, this is largely driven 
by the progression of ongoing habitat design, so an updated assessment 
could be made of these areas. 

 
1 ‘Off-site refers to the wider EDF Energy estate, beyond the application boundary 
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3.1.5 The factors summarised above drive the increase from a 10% increase in 
biodiversity units under the previous design iteration to an 18% increase. 

4 SIZEWELL LINK ROAD 
4.1.1 A large number of relatively minor changes are proposed to this scheme, 

largely consisting of expansions to the red line boundary. A significant 
increase in biodiversity units is still predicted for this site, with a 46% 
increase in biodiversity units predicted, compared to a 63% increase under 
the previous design iteration. The increase in size of the red line boundary 
results in increased baseline biodiversity units. The latest post development 
design involves proportionally more woodland and less grassland than 
previous iterations, resulting in lower biodiversity unit return per unit area 
due to the penalties around risk and time to target condition. This is despite 
the positive biodiversity impact of a mosaic of woodland and grassland. 

5 TWO VILLAGE BYPASS 
5.1.1 Several small changes to the red line boundary are proposed, but these 

have not greatly impacted on the overall results. However, a 7% decrease 
in biodiversity units is predicted, whereas a 13% increase was predicted 
under the previous design iteration. This reduction is due to the change 
made to the baseline calculations for habitats adjacent to the River Alde. 
Some areas adjacent to the River have priority habitat status on MAGIC 
mapping as the Section 41 priority habitat ‘Coastal and Floodplain Grazing 
Marsh’. However, botanically, it does not match this habitat definition and 
distinctiveness being Lolium perenne dominated improved pasture with 
little or no aquatic flora within functional ditches.  On this basis it was 
previously assessed as being of low quality and low distinctiveness. 
However, Natural England and other stakeholders considered that to fully 
reflect the potential of this baseline habitat it was necessary to increase its 
‘distinctiveness value’. This results in an increase in the baseline 
biodiversity units, which drives the net reduction of overall units, rather than 
changes to the post-development state. 

6 YOXFORD ROUNDABOUT  
6.1.1 A very small change in the net gain result is predicted at Yoxford (a 0.18 

habitat unit value loss and an increase in hedgerow unit values of 0.86 units 
to a 0.97 habitat unit value  and  0.85 hedgerow unit value loss) , due to a 
minor change to the red line boundary in the west of the site and 
recategorization of a previously unsurveyed area (from grassland and 
scattered trees to woodland). The small size of this site means that this site 
does not have a significant impact on the results across the entire scheme. 
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Executive summary 
This study presents the life cycle assessment (LCA) carried out by Ricardo Energy and Environment 
(Ricardo) on NNB Generation Company SZC Limited (SZC Co)’s proposed and planned new 
European Pressurised Reactor nuclear power plant development, Sizewell C (SZC), in Sizewell, East 
Suffolk. This LCA has been carried out under the Product Category Rules (PCR) most relevant to 
nuclear power: ‘Electricity, Steam and Hot Water Generation and Distribution PCR2007:08, version 4’ 
(Electricity PCR). PCRs lay out the product category-specific requirements for conducting and 
reporting LCA studies. Although the plant is not yet constructed or operational, the intention is to 
publish the results in a verified, first of its kind, “Design-EPD”. Data used in the LCA has been drawn 
by EDF from the most recent available plans for the SZC development.  

The full LCA and EPD will come at a later point but SZC Co wishes to use the carbon equivalent 
results to support a public consultation in May 2021. Hence this report is focused purely on the Global 
Warming Potential (GWP) results in terms of kg of CO2 equivalents per the functional unit of 1kWh 
distributed to a hypothetical customer. Whilst this carbon focused LCA has been carried out in every 
aspect inline with the Electricity PCR it is important to note that this report only partially fulfils the 
requirement of the PCR to the extent that it only covers GWP and doesn’t cover the seven other 
indicators and non-LCA impacts as required in this PCR. These will be addressed in the full LCA 
report and EPD to follow.  

Figure 1 shows contributions to GWP associated with generating 1kWh of SZC electricity, minus the 
downstream impacts of distributing over the grid. The figure shows that 45% of the total GWP is 
linked to upstream impacts from the nuclear fuel supply chain.  

Figure 1: Overview breakdown of the 
GWP impact from generating 1kWh at 
SZC 

In terms of the core stage, construction 
of the SZC development is expected to 
have the highest contribution to the 
GWP, largely arising from energy and 
materials required. Operation of the site 
during the 60-year operational lifetime is 
a lower contributor with 
decommissioning expected to contribute 
the smallest percentage. 

Recommendations for reducing the 
GWP of the core stage are largely 
focused on energy reductions or 
reductions in the carbon intensity of 
energy sources. Accurate and 

consolidated record keeping during pre-construction, construction (and eventually the operational and 
decommissioning) stages, will be key to being able to update a future LCA and also enable 
performance to be tracked and improved.  

When taking into account the full impacts of generating and distributing 1kWh of electricity, the results 
as per Figure 2 indicate that just under half of the impact arises from downstream attributes, largely 
grid infrastructure, emissions and losses over the network. These types of impact sources would 
similarly apply to any source of electricity generation exporting electricity to the grid. 
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Figure 2: Overview breakdown of the 
GWP impact from generating and 
distributing 1kWh of electricity made at 
SZC 

Upstream impacts contribute almost a 
quarter, with conversion and mining and 
milling processes being the dominant 
sources. 

It is understood that both downstream 
and to some extent the upstream 
processes, are outside of SZC Co’s 
control. It is recommended where 
possible that SZC Co takes steps to 
monitor and influence these upstream 
and downstream processes such as via 
third party data requests, so as to 
encourage GWP reductions. 

As with all LCA modelling, it is important to be aware that the estimated impact results are only 
relative statements which do not indicate the end points of the impact categories, exceeding threshold 
values, safety margins or risks. 

This report and the underlying LCA have been verified by a third-party, WSP. The verification 
statement can be found appended to this document.  

This issue of the report (v01.01) has had the original Appendices which contain inventory data, 
removed at the request of SZC Co for confidentiality purposes. Full inventory data can be found in the 
original full carbon report (v01.00). 
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1 Introduction 
NNB Generation Company SZC Limited (from here onwards, SZC Co), is proposing to develop a new 
nuclear power station, known as Sizewell C (SZC), in Sizewell, East Suffolk. The power station would 
comprise two European Pressurised Reactor (EPR) units, which are each capable of an estimated 
gross electrical output of circa 1.75GW. The site’s total gross output is estimated to be circa 3.5GWe.  

Once operational, the site would generate enough low carbon electricity to supply six million homes, 
helping to support the UK’s net zero ambitions. In order to robustly quantify how low carbon (as well 
as other environmental impacts) the electricity will be, SZC Co wished to prepare an Environmental 
Product Declaration (EPD) for SZC.  

EPDs are formal, independently verified, Life Cycle Assessments (LCA) that are conducted in 
accordance to Product Category Rules (PCR) specific to the product system under study. In the case 
of nuclear power, the relevant PCR is ‘Electricity, Steam and Hot Water Generation and Distribution 
PCR2007:08, version 4’ (Electricity PCR). EPDs prepared under the Electricity PCR must be based 
on real-world products, for which primary operational data is available. Since SZC is at the proposal 
stage, it is not possible to prepare a traditional EPD. However, SZC Co has engaged with the 
International EPD System (IES), who are responsible the General Programme Instructions for EPD 
development, regarding the preparation of a ‘Design-EPD’, based on SZC Co’s available data. This 
document would conform to the electricity PCR but would be based on data from submitted 
proposals, rather than operational data. This Design-EPD will be the first of its kind and is a pilot for 
IES.  

SZC Co commissioned Ricardo Energy & Environment (Ricardo) to undertake an LCA in accordance 
with the Electricity PCR, using the best data currently available from sources such as the 
Development Consent Order (DCO) submission. This work will assess SZC’s impacts across its life 
cycle, considering the activities ‘upstream’ of generation, such as: the procurement of raw materials 
and fuel fabrication; the ‘core’ activities associated with constructing, operating and decommissioning 
SZC; and the ‘downstream’ activities associated with distributing electricity to customers. The 
assessment will consider eight environmental indicators, covering issues such as Global Warming 
Potential (GWP), Acidification Potential (AP) and Abiotic Resource Depletion (ARD), as well as 14 
resource use and waste production indicators. The assessment is being independently verified by 
WSP to ensure the work is carried out in accordance with the Electricity PCR and the General 
Programme Instructions. Once complete, this work will be published as a Design-EPD, the first of its 
kind, reporting on the environmental impacts of a proposed new nuclear power station. It is SZC Co’s 
aspiration that this work will be updated with a traditional EPD once the site is in operation.  

This document reports on the work undertaken to assess SZC’s life cycle carbon impacts, as part of 
the overarching Design-EPD work. It is intended that this study (based on the Electricity PCR) will 
communicate the potential carbon impacts of SZC to the public and stakeholders pending completion 
of the more detailed LCA. Section 2 below details the study’s goal and scope, section 3 details the 
data used to undertake the assessment, section 4 describes the methodology used to assess SZC’s 
impacts and section 5 reports the results of the carbon assessment.  

Whilst the methodology used to calculate the carbon results is inline with the requirements of the 
Electricity PCR, it should be noted that as only carbon is reported on (in the format of GWP), the 
report itself only partially fulfils the requirement of the PCR as it doesn’t cover the other indicators and 
non-LCA impacts required in the PCR. The follow up full LCA and D-EPD will fulfil this aspect. 

 

2 Goal and Scope 
Life cycle assessment (LCA) is a method for analysing the impacts of a product or service over the 
course of its lifetime. By assessing all ‘flows’ within a study’s system boundary, we can identify the 
real impact hotspots and better target decision making. ISO 14040 defines LCA to be the “compilation 
and evaluation of the inputs, outputs and the potential environmental impacts of a product system 
throughout its life cycle”. ISO14040 establishes a four-stage process for undertaking an LCA, as 
depicted in Figure 3.  
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Figure 3: The LCA Process (ISO14040) 

 
 

As shown, defining the goal and scope should be the first step of any LCA study. The ISO standards 
detail that the goal should cover the intended application, the reasons for carrying out the LCA, the 
intended audience, clarify whether the results will be comparative and if they are to be disclosed to 
the public.  

The scope should define the product system and its function, the system boundary and the allocation 
procedures followed.  

2.1 Goal 
The goal of this study is to assess the life cycle carbon emissions of the 3.5GWe new nuclear power 
station SZC Co plans to build and operate in Sizewell, Suffolk, UK. It forms part of a wider study 
assessing a range of environmental indicators as required within the Electricity PCR.  

The study is being undertaken to understand SZC’s GWP impact and communicate this with the 
public and other key stakeholders. Consequently, third party review is necessary.  

2.2 Scope 
2.2.1 Product system 
As mentioned above, SZC will comprise two EPRs with a combined electrical output of 3.5GWe. 
EPRs are a type of Pressurised Water Reactor (PWR), which pump pressurised water into the reactor 
core. This water is heated by the radioactive decay of the uranium within the fuel assembly and the 
resultant pressurised steam flows into a generator, turning turbines to generate electricity. It will be 
capable of supplying over six million homes with electricity.  

The plant will be almost identical to the Hinkley Point C (HPC) plant currently being constructed at 
Hinkley Point in Somerset. It will take 9-12 years to build and has been designed for an operational 
period of 60 years. In addition to the main reactors, buildings will be constructed during operation and 
decommissioning in order to manage and store waste in the short term.  

The plant is expected to run all day, every day, except during planned maintenance periods, assumed 
to occur every 18 months. 

The SZC project is currently in the development (pre-construction) stage and consequently very little 
actual SZC data is available (i.e. data from construction or operation already undertaken at SZC). 
Table 1 below summarises the project’s key characteristics.  
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radioactive waste at the lower level waste repository (LLWR), the future geological disposal 
facility (GDF), via incineration and via very low level waste (VLLW) landfill.  

- Downstream: capturing processes associated with the operation and infrastructure of the 
electricity network through which electricity generated at the power plant site is transmitted to 
customers. This includes accounting for transmission and distribution losses through the 
network.  

This is shown in Figure 4 below. It is important to note that, while all impacts associated generating 
the electricity lost in transmission and distribution are included in this study, they are accounted for in 
the downstream life cycle stage “Losses”, not the core life cycle stage.   

Figure 4: System boundary overview schematic 

 
The life cycle usually begins at the extraction point of raw materials and energy carriers from nature 
and the final stages include waste generation and delivering of electricity energy to the customer.  

2.2.3.1 Representativeness – temporal 

ISO14044 requires LCA studies to consider the impact of temporal differences within the data 
modelled. As noted in Table 1 above, it is anticipated that the site will be constructed in the 2020s, 
with operation starting in 2035 and continuing for 60 years. Decommissioning activities will begin 
immediately after the end of generation period, expected to be in the mid-2090s. Consequently, the 
temporal representativeness of data is an important consideration for this study. For example, SZC 
will consume some energy and require vehicle movements throughout its lifecycle. It is extremely 
unlikely that the grid electricity and vehicular movements will derive energy from the same sources 
today as they will in the future lifetime of SZC through to the 2090s.  

It is envisaged significant decarbonisation will take place across SZC’s construction and operational 
lifetime and beyond into decommissioning. Specifically, the UK has a legally binding obligation to 
achieve economy-wide ‘net zero’ carbon emissions with interim carbon budgets (which are also 
legally binding). For this reason, electricity requirements of the SZC development during operation 
have been modelled using a best approximation of what the UK grid mix will be in 2035. This grid mix 
has also been used for enrichment (which will take place during the SZC operational period).  

Likewise, for decommissioning, which will begin in the 2090s, the electricity quantity provided by SZC 
Co has been modelled using an approximation of what UK grid mix will be in 2050. This is the furthest 
point in time to which BEIS and National Grid (on which these grid mixes were built) forecast, and it is 
expected that the bulk of decarbonisation will occur prior to 2050.  

It is important to note that for the construction activity of SZC there have been no adjustments to the 
input data to reflect decarbonisation of the UK (for example the UK electricity mix), with input data 
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reflecting current levels of carbon intensity. In this respect, the analysis takes a conservative 
approach to calculating emissions caused by construction of the SZC development.  

Details of the mixes forecasted can be found in section 2.2.6.1. 

It is important to note that, whilst other aspects such as manufacture of materials, and transport, will 
also change over time, adjusting these datasets with forecasted grid mix is beyond the scope of this 
study. Therefore these aspects do not take into account any future decarbonisation either in the UK or 
internationally, and in this respect the carbon impacts can be considered conservative.  

Beyond temporal considerations regarding the life cycle impacts of the LCIs’ flows, temporal 
considerations are also applicable to the environmental criteria used. This study assesses GWP using 
a 100-year horizon. This is described in more detail in section 2.2.8. 

2.2.3.1.1 Assessment periods 

As noted in section 2.2.1 above, no primary data is available for SZC in terms of operation. 
Nevertheless, data has been estimated on the basis of certain assessment periods, such as a year’s 
operation for the in-operation inventory. The data provided by SZC Co has been, in general, 
estimated for one year of operation and upscaled to reflect the 60 years of operational life. Wherever 
this is the case, it is stated in the relevant inventory described in section 3.  

2.2.3.2  Representativeness – geographical 

ISO14044 requires LCA studies to consider the geographical representativeness of the underlying 
data.  

For this study, a number of geographies are considered. Operation and enrichment activities will 
occur in the UK, however fuel conversion and fabrication is assumed to occur in France and mining 
operations have been assumed, for the purposes of this study, to take place across the world in 
Canada, Kazakhstan and Namibia. To model flows throughout these life cycle stages, secondary data 
has been selected from the ecoinvent LCA database.  

Wherever possible, data based on a UK geography has been selected for the core processes and the 
upstream fuel enrichment. Where this has not been possible, a European geography has been 
selected as the best available proxy and, if this was not available, a global geography has been 
selected.  

Likewise, upstream processes occurring in France (fuel fabrication and conversion) have been 
modelled with a French geography if available and European or global processes if this was not 
available.  

For in-situ leaching mined uranium sources, only a global ecoinvent generic dataset exists. Therefore, 
this was the option used to represent the example Kazakhstan in-situ leached mining process 
assumed for this LCA, with the embedded decarbonised water total put on the Russian decarbonised 
water dataset as the closest proxy.  

For open cast mining, the generic dataset options were North America (RNA) or Rest of World (RoW). 
As for this LCA it is assumed that the open cast mine is in Namibia, the RoW dataset was used, with 
water inputs from nature and water emissions to nature adjusted to reflect ‘NA’ (Namibia).  

For underground mining, the generic dataset options were RNA or RoW. As the assumed 
underground mine in this LCA is in Canada, the RNA dataset was used, and the water input from 
nature and water emissions to nature adjusted to reflect ‘CA’ (Canada).  

None of the mining datasets contained embedded electricity datasets, so it was not possible to switch 
these out for representative geographical electricity datasets.  

Further information on data quality and the ecoinvent database used are described in section 2.2.5. 
All processes used to model the core, upstream enrichment, and upstream fuel fabrication inventories 
are listed in the Appendices A1 to Error! Reference source not found.. As generic datasets with 
small tweaks (as described in this section) were used to model the other stages, they are not shown.  
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2.2.3.3 Representativeness – technological 

ISO14044 requires LCA studies to consider differences in technological coverage, for instance 
whether processes are based on experimental data or widely adopted designs. This study considers 
data specific to SZC, based on various data sources and documents as described later in section 3. It 
does not attempt to model all nuclear power stations or all EPR, rather only electricity generated SZC.  

As mentioned in section 2.2.3.2 above, secondary data has been sourced from ecoinvent to model 
individual inventory flows. Wherever possible, the most relevant geography has been selected when 
choosing data. It is understood that the ecoinvent datasets represent technological averages for the 
given geographies and reflect recent time frames.  

2.2.4 Allocation procedures 
ISO 14044 states that LCA studies should identify the processes shared with other product systems 
and deal with them according to three steps: 

1. Allocation should be avoided by: 
a. Dividing processes into sub processes and collecting input and output data for these 

sub processes 
b. Expanding the product system to include the additional functions related to the co-

products 
2. If allocation cannot be avoided, it should be undertaken so as to reflect the way in which the 

inputs and outputs are changed by quantitative changes in the products or functions delivered 
by the system.  

3. If a physical relationship cannot be established, allocation may be undertaken on the basis of 
other relationships such as the economic value of the products.  

The product system for this study does not produce any coproducts or by-products within the core 
operation life cycle and consequently no allocation is considered outside of the secondary ecoinvent 
data used to model the life cycle impacts of material and energy flows. It is however important to note 
two allocations that occur within upstream processes for uranium mining and uranium enrichment. 
The Electricity PCR specifies the allocation procedure to use for these two processes.  

2.2.4.1 Uranium mining 

This study has considered three mining processes. These are based on generic ecoinvent datasets, 
selected as indicatively representative of SZC’s potential supply if SZC secured its nuclear fuel supply 
from virgin sources requiring uranium mining. SZC Co is currently investigating if it could secure its 
nuclear fuel supply with reduced or no uranium mining (for example by using depleted uranium tails or 
reprocessed fuel). These alternatives are not considered in this study which assumes SZC secures all 
its nuclear fuel from virgin sources. Allocation between the differently mined sources of uranium has 
been done on a physical basis, based on the global sourcing of uranium by mass. See section 3.1 for 
further details on how this was done.  

2.2.4.2 Uranium enrichment 

The uranium enrichment process produces enriched uranium and a by-product of depleted tails. As 
the intended product is enriched uranium and there is a surplus of tails, 100% of the impacts of the 
enrichment process have been allocated to the enriched uranium product. See section 3.1.3 for 
details on enrichment. 

2.2.4.3 Waste facilities 

Whereas 100% of SZC’s infrastructure has been included, only a portion of the offsite radioactive 
waste facility operation and infrastructure impacts have been allocated to SZC on a physical basis 
(i.e. by the mass or volume), according to the flow of the ecoinvent dataset used to represent these 
facilities and their respective treatment processes.  

2.2.4.4 Recycling 

The handling/treatment/transportation of operational waste and residues is included according to the 
polluter pays principle. In terms of the low-level radioactive waste metal sent for recycling, the 
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subsequent use of the metal is responsible for the impacts of the recycling process. For this reason, 
only any required packaging and transport of the waste metal to the assumed recycling location have 
been covered. The impacts of disposal of other wastes generated by SZC (which are not recycled) 
are included in the core module. No wastes are modelled as being sent to reuse or energy recovery.  

2.2.5 Data sources and quality 
LCA studies require two kinds of information: data regarding the environmental aspects of the product 
system such as its material and energy flows; and data regarding these flows’ life cycle impacts. The 
former has been supplied by SZC Co for all of the core life cycle stages. The latter has been collected 
from the LCA database ecoinvent, v3.7 cut-off database as implemented in SimaPro v9.1.  

Data and values were derived by SZC Co for the construction, operation and decommissioning of 
SZC project, and were based on an extensive evidence base including data from Hinkley Point C, 
SZC specific data and data from other UK nuclear power plants. This data will be considered as 
specific data in the context of this LCA. The dates of the documents vary, but all were submitted or 
date from within the past five years.  

Nuclear decommissioning data sources are the one exception, where 2014 documents have been 
used, since these represent the most recent information and plans available at the time of writing (this 
reflects the current status of documentation for Hinkley Point C’s Funded Decommissioning 
Programme). It is understood that SZC Co will update these at a later point in time and throughout the 
project’s life (consistent with the Funded Decommissioning Programme arrangements).  

SZC Co has a high degree of confidence in the sources on which values are based. A certain degree 
of uncertainty is introduced in the form of assumptions that have needed to be applied to derive 
primary data in the format required for the LCA, for example (but not limited to) assumptions of the 
specific material composition of components, the density of materials and assumed locations of 
disposal sites. However SZC Co has applied rationale and adopted a conservative approach when 
applying these assumptions. 

Specific data was also obtained from the potential future fuel fabricator and uranium enricher. Whilst 
this data may change in the future prior to operation, it can be considered to be the most reliable data 
available to SZC Co at this point in time. This has additionally been supplemented with data from fuel 
fabrication and enrichment ecoinvent datasets to ensure that no ‘key’ input or output flows are 
unaccounted for.  

Whilst generic datasets have been used to represent the life cycle stages substages for conversion, 
milling and mining, downstream infrastructure and offsite waste treatment, for these purposes and in 
the absence of available specific data, the selected ecoinvent datasets were chosen based on their 
technological and geographical relevance (see section 2.2.3), so are considered suitable and 
representative for purpose in this instance. Generic data (ecoinvent datasets) was also used to 
represent all upstream infrastructure.  

Overall, it is considered that the characteristics of data within the model are sufficient to meet the goal 
of the study.  

As stated previously, SZC is currently in the pre-construction stage and general assumptions were 
required to be made by SZC Co. An overview of these is provided within the description for each LCI, 
within section 3 with particular assumptions made in regards to future electricity mix, described in 
section 2.2.6.1. 

2.2.6 Data assumptions 
2.2.6.1 Energy and electricity assumptions 

In section 4.10.1 of the Electricity PCR, a hierarchy for considering upstream electricity production 
impacts is specified. This sets out that in the first instance, a specific electricity mix as sold by the 
generator (and backed up with a Guarantee of Origin) should be used. Since SZC is not yet in 
operation, no such specific data is available. In its absence, national residual mix data should be 
used, and in the absence of this, national production mix data.  
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The ecoinvent dataset on which ISL sourced uranium was based on was: “Uranium, in yellowcake 
{GLO}| uranium production, in yellowcake, in-situ leaching | Cut-off, U”. The ecoinvent dataset used to 
reflect the milling of underground and opencast mined uranium sources was “Uranium, in yellowcake 
{RNA}| production | Cut-off, U”. The mining datasets to represent mined (unmilled) underground and 
opencast sourced uranium, and which feed into this mining dataset, are: “Uranium ore, as U {RNA}| 
uranium mine operation, underground | Cut-off, U” and “Uranium ore, as U {RoW}| uranium mine 
operation, open cast | Cut-off, U”, respectively Copies of these datasets were made an they were 
adjusted according to the paragraph above.  

 

3.1.2 Conversion 
As mentioned in section 3.1.1, uranium leaves the mining and milling sites as yellowcake, or U3O8, a 
stable oxide. However, it still contains some impurities and also needs to be converted to a form 
suitable for input to the enrichment process. The conversion process, which has dual purpose of 
removing impurities and converting U3O8 into uranium hexafluoride (UF6), is the second main step in 
the nuclear fuel cycle. 

There are two conversion processes that can be applied to ‘virgin’ U3O8: a ‘wet’ process and a ‘dry’ 
process.  

For the purposes of this LCA, it has been assumed that the conversion process will take place at 
Orano owned Pierrelatte & Malvési conversion plants in France [6]. It is also the closest conversion 
facility to the UK enrichment facility at Capenhurst. Orano uses the wet process for conversion.  

As per mining, specific data relating to the operation and infrastructure of the conversion site and 
process was unavailable. A proxy ecoinvent generic dataset for conversion (Uranium hexafluoride 
{RoW}| production | Cut-off, U), has been used. The embedded electricity datasets were switched to 
the French national grid mix dataset, embedded water input and outputs to nature were switched to 
‘FR’ equivalents, and transport datasets were added to account for distances between the previous 
nuclear fuel stage and the Pierrelatte (in Tricastin) and Malvesi conversion site.  

The upstream mining and milling datasets to total 1kg of U3O8 were fed into this dataset for 
conversion at the split defined in Table 8. 

3.1.3 Enrichment 
In nature, uranium is found largely as two isotopes: U-235 and U-238. The fission process produces 
energy by splitting U-235 atoms, which is the basis of nuclear power generation for many nuclear 
power plants, including that of the EPR reactors that SZC will use. As natural uranium contains only 
around 0.7% U-235, a process of concentrating this isotope is required. This step is known as 
enrichment. The overwhelming majority of global uranium enrichment is carried out using the 
centrifuge process [7]. 

Enrichment of uranium for SZC usage is assumed to be carried out by Urenco UK at Capenhurst, UK 
by the centrifuge method. While SZC and Urenco UK are currently exploring two different enrichment 
processes (one of which could reduce the need for uranium mining) only one will be included in this 
model. The modelled process represents a ‘standard’ enrichment process where virgin converted 
uranium undergoes enrichment. During the enrichment process, tails are created which consist of 
depleted uranium (i.e. uranium with an even lower U-235 concentration than the virgin input converted 
uranium).  
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Figure 5: An overview of the 'standard' enrichment process 

 
The red dashed line indicates what is understood to be included in the primary data supplied by Urenco UK. 

Specific data provided by Urenco via SZC Co was used to create the dataset for enrichment. The 
generic ecoinvent dataset for enrichment to 4.2% (there is not one for 4.1%) was used to supplement 
any inputs or outputs for which Urenco was not able to provide values.  

Note that transport of the converted virgin UF6 to site is included in the enrichment dataset, whilst 
transport of the enriched uranium to the fuel fabrication site is included in the fuel fabrication dataset.  

The depleted tails are assumed to be burden free, with 100% of the impacts allocated to the enriched 
UF6 product, as the desired output of enrichment is enriched UF6. Currently, Urenco UK stores all 
solidified tails. 

As the enrichment process will take place at the same time period as the operation of SZC, the 
electricity dataset used for the enrichment process was the 2035 electricity grid mix used for SZC 
operation.  

The upstream conversion dataset for converted uranium was fed into this dataset for enrichment at 
the given quantity of 8kg of converted uranium needed to make 1kg of enriched uranium. The 
inventory for this enriched uranium dataset can be seen in Appendix A3 of the full carbon report. 

3.1.4 Fuel fabrication 
The final step of the nuclear fuel production cycle is fuel fabrication. This involves first taking enriched 
UF6 and transforming it into powdered uranium oxide via a chemical transformation process. The 
powder is then packed into cylindrical pellets and sintered in a furnace at 1700oC to reach a target 
strength and density.  

Pellets are then stacked into zirconium tubes which are sealed at both ends. This constitutes a fuel 
rod. Multiple fuel rods are packaged into a metal skeleton to form a fuel assembly. At the NPP, it is 
fuel assemblies that make up the reactor core.  

It is assumed that SZC fuel assemblies will be sourced from Framatome in Romans-sur-Isere, France, 
and Framatome has provided SZC Co with specific data which has been used to model the fuel 
fabrication stage of the SZC model. 
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Figure 6: An overview of the fuel fabrication process 

 
The red dashed line indicates what is understood to be included in the primary data supplied by Framatome. 

 

Note that a generic dataset for fuel fabrication has been used to supplement the specific data where 
Framatome was not able to supply certain bits of information.  

The upstream enrichment dataset for enriched uranium was fed into this dataset for fuel fabrication at 
the given ratio of 1kg of enriched uranium needed to make a 1.5kg fuel assembly, consisting of 1kg of 
enriched uranium. The inventory for this fuel fabrication dataset can be seen in Appendix A2 of the full 
carbon report. Note that the custom dataset assumed a relationship as per generic dataset of 6.12p of 
enriched uranium process = 1kg enriched uranium. 

In order to link the fuel fabrication dataset and the rest of the upstream nuclear fuel cycle, specific 
data provided by SZC Co on the estimate of fabricated fuel assemblies required during the 60 year 
operational period of SZC has been used. Based on the Spent Fuel and Waste Management Plan for 
SZC, it is assumed that 3,900 tonnes of enriched uranium in fuel assemblies will be required over the 
plant’s lifetime [8].  

3.2 Core stage 
As specified in the PCR, the core stage should be subdivided into core operation and core 
infrastructure. 

3.2.1 Core operation 
In terms of the PCR requirements, core operation shall include: 

• Energy conversion process of the plant 
• Maintenance (but not reinvestment of components)  
• Reserve power including test operation 
• Transportation of waste 
• Handling/treatment/deposition of spent nuclear fuel and other radioactive waste 
• Handling/treatment/deposition of other operational waste 

Once operational, SZC will generate electricity for 60 years. HPC and SZC data is largely the same. 
Both have the same designs for the reactor and main site and are hence expected to function in the 
same way and require the same quantities and types of materials, generate the same emissions and 
wastes, and electricity outputs. They vary slightly in terms of the associated developments but this 
difference is seen in the core infrastructure stage.  

Data to represent operational processes at SZC has thus been based on values derived for HPC, 
which, although not yet operation, is further advanced than the SZC plant, with construction started in 
2016 and operation scheduled to begin in 2026.  

The commissioning stage of the plant is the period between construction and operation, and is where 
various components and systems are tested before full service beings. It includes activities such as 
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pipe flushing, and the majority of the commissioning activity is expected to last approximately 18 
months. Both operation and commissioning are addressed below.   

3.2.1.1 Materials 

Quantities of materials required for operation are calculated based on expected annual consumption 
rates of the chemicals across the various processes they are used for, which has informed the 
inventory requirements of the site. For commissioning,18 months of operational material consumption 
was assumed.  

Quantities of rechargeable batteries and monoethylene glycol, which support the running of diesel 
generators, were based on annual consumption values from the Combustion Activity Permit [9]. The 
Combustion Activity Permit captures the characteristics and the environmental impacts associated 
with the raw materials to be used in the regulated activities. For commissioning,18 months of 
operational material consumption was assumed. 

For SF6 Sulphur hexafluoride, values were calculated based on the volume needed to fill the electrical 
systems. This is only applicable to the commissioning stage and not the main operational stage.  

For grease and oil, SZC was unable to provide the full values of grease and oil so the mass of oil per 
kWh within the generic ecoinvent {GB} dataset for electricity generated by a PWR has been used and 
scaled appropriately. 

For most materials, there was a suitable generic dataset in ecoinvent. However, some copies were 
made to allow for unit conversions and also some proxy datasets were created based on material 
composition and ecoinvent datasets. The breakdown of the proxy datasets is show in Appendix A4 of 
the full carbon report. 

The total quantity of enriched uranium fuel (as a fuel assembly) required for the operational life of 
SZC was based on the quantity of spent fuel generated as specified in the Spent Fuel and 
Radioactive Waste Management section of SZC’s Environmental Statement [8]. 

For the inventory of materials required for general operation, see Table 16. For the inventory of 
materials required for commissioning, see Appendix A5 of the full carbon report.  

Materials needed to package radioactive operational waste, quantities and types of materials were 
calculated by SZC Co based on the radioactive waste packaging specification mentioned in HPC’s 
Radioactive Substances Regulation (RSR) permit [10] supplemented with calculations involving 
various assumptions such as the density of and specific types of packaging materials, in order to 
convert specification data into masses and volumes per material type. It was assumed that any 
packaging metal and solid polymer based materials would be in sheet or component format as 
opposed to raw format. Therefore, the datasets used to reflect these materials contained an input of 
the raw material (for example iron), plus an equivalent quantity of processing energy (for example 
sheet rolling). For operational radioactive waste packaging material inventory, see Table 17 in 
Appendix A4 of the full carbon report. 

3.2.1.2 Transport 

For transport of materials to site, an average distance of 43.4 km was extrapolated by SZC Co from 
the SZC DCO transport assessment modelling [11]. This was relevant to both operational materials 
and commissioning materials.  

For transport of fuel assemblies to site, required for operation, Google maps was used to calculate the 
distance between the Framatome fuel fabrication plant in France, and SZC, assuming a 33.3km 
channel crossing.  

It was assumed by SZC Co that, for radioactive wastes: 

• Spent fuel (SF) and HLW once cooled and packaged, will go to the future UK GDF.  
• ILW will also go to the future UK GDF 
• LLW will be split depending on type and go to either the low level waste repository (LLWR) at 

Drigg, Cumbria, or to incineration at Frawley, Southampton. LLW consisting of only metal will 
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go for recycling at Cyclife, Workington. whilst VLLW will go to a licensed landfill site at Kings 
Cliffe, Peterborough. 

Distances between SZC and these various sites was calculated using Google maps and applied to 
packaged masses to obtain freight tkm values.  

Although the future location of the UK GDF has not yet been determined, SZC Co has provided a 
distance of 570km to reflect a potential theoretical location.  

For transport of non-radioactive wastes from site, a specific facility has not yet been identified so it 
was assumed that the waste treatment destinations would be within 100km of SZC. Therefore, 100km 
was set as the distance.  

For the selection of transport datasets, the closest equivalents modes in ecoinvent were chosen.  

The transport inventory for the core main operation module can be found in Table 18 in Appendix A4 
of the full carbon report. 

The transport inventory for the core commissioning module can be found in Table 25 in Appendix A4 
of the full carbon report. 

3.2.1.3 Utilities 

For operation, diesel consumption was calculated from SZC’s Combustion Activity Permit application. 
This is based on a conservative assumption used for permitting purposes of testing and maintenance 
requirements anticipated for the diesel generators, which informs an annual running time and 
therefore diesel consumption. The actual requirements for diesel are expected to be lower and will 
depend on the manufacturer’s recommendations and safety case requirements. This has been 
extrapolated for the 60-year life of the plant.   

For commissioning, quantities of diesel required were based on the specification of the diesel 
generators, the number of diesel generators and an estimate of diesel consumption during the testing 
requirements of the generators for commissioning (including factory acceptance testing and 
endurance testing). 

For operational electricity, a bespoke calculation for the electricity consumption was carried out based 
on known outages, and expected plant availability, gross plant output and site load requirement.  

The electricity value for commissioning was estimated by SZC Co based on assumed energy 
requirements for the different testing steps to be carried out during this stage.  

For both main operation and commissioning, the 2035 UK custom grid mix dataset was used as 
described in previous tables, Table 3 and Table 13. 

For operational water, the value for demineralised water was not in the DCO, and is a high-level 
engineering estimate which is informed by site consumption requirements. For sea water, this is 
based on the water discharge activity permit maximum discharge rate (so is conservative) and has 
been extrapolated from an annual figure up to the 60-year life of the plant. Operational discharges of 
water were drawn from SZC’s Water Discharge Activity Permit application [12].  

For commissioning water, the quantity was provided by the HPC commissioning team, and is an 
estimate based on systems requirements. This data also informed HPC’s Mid-Term Plan budgeting. 

SZC plan to use two types of water, seawater and demineralised water, both of which will be released 
to the sea after use. For the purposes of modelling, only the demineralised water input and output 
was modelled as the water taken and released to the sea was considered to essentially cancel itself 
out.  

The utility inventory for the core main operation module can be found in Table 19 in Appendix A4 of 
the full carbon report. 

The utility inventory for the core commissioning module can be found in Table 26 in Appendix A4 of 
the full carbon report. 
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3.2.1.4 Waste & Emissions 

Emissions to water during commissioning were calculated by SZC Co based on HPC’s Water 
Discharge Activity Permit limits, as were emissions to water estimated for operation. Both were scaled 
according to the number of years each stage is expected to last (1.5 and 60 years, respectively). The 
values and datasets used for modelling of operational emissions to water can be seen in Appendix A4 
of the full carbon report.  

Operational emissions to air values were based on limits set in SZC’s most recent Radioactive 
Substances Regulation (RSR) Permit [13].  

The direct emissions to air and direct emissions to water inventory for the core main operation module 
can be found in Table 20 and Table 21 in Appendix A4 of the full carbon report, respectively. 

The direct emissions to water inventory for the core commissioning module can be found in Table 27 
in Appendix A4 of the full carbon report. 

The estimate of non-radioactive operational waste arisings to be generated at SZC has been based 
on the annual arisings estimates given in EDF Energy and Areva’s GDA UK EPR – Integrated Waste 
Strategy Document for a single EPR [14]. The total was thus multiplied by two to produce the final 
waste generation figures.  

For these non-radioactive wastes, SZC Co determined wastes to be either non-hazardous or 
hazardous. The hazardous waste is estimated to be a mixture of batteries, aerosols, paints, and other 
wastes. As batteries and aerosol cans are likely to be recyclable, in the absence of a more detailed 
split, hazardous waste was split 50/50 recycling/hazardous incineration. The non-radioactive waste 
inventory for the core main operation module can be found in Table 22 in Appendix A4 of the full 
carbon report. 

Quantities and types of radioactive wastes generated during operation were taken from SZC’s Spent 
Fuel and Radioactive Waste Management document [8]. Masses were calculated based on density 
assumptions for each waste types SZC Co received from the LLWR “Request for Agreement in 
Principle to dispose of radioactive waste”. The quantity of spent fuel generated was also based on the 
Spent Fuel and Radioactive Waste Management section of SZC’s Environmental Statement [8]. 

Impacts of recycling were considered beyond the system boundary as belonging to the next user of 
the recycled material. A hazardous waste incineration dataset was selected as the treatment linking to 
packaged radioactive wastes for incineration as the specified incineration site does not refer to 
plasma incineration. This dataset was customised to include a volume process output to represent 
disposal of the resulting radioactive ash at a LLWR. It was assumed that 90% of the volume of the 
input is reduced during incineration based on information in the UK Radioactive Waste Inventory 
website [15].  

The radioactive waste inventory for the core main operation module can be found in Table 23 in 
Appendix A4 of the full carbon report. 

No radioactive or non-radioactive solid wastes are assumed to be generated specifically for the 
commissioning stage.  

 

3.2.2 Core infrastructure 
In terms of the PCR requirements, core infrastructure shall include: 

• Reactor building and other infrastructure including digging, foundations, roads etc within the 
site, and respective construction processes 

• Reactor, machinery, cables, tubes and other equipment for the conversion process and 
reserve power 

• Power plant transformer 
• Connection to the power network 
• Transportation of inputs and outputs 
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informed assumptions were applied to volumes or lengths based on external source material. These 
are taken from the estimating process used to inform the SZC cost estimate, with input from the 
engineering team.  

Uplifts were applied by SZC Co to construction material quantities depending on which part of the 
development they contribute to in order to ensure the inputs provided were conservative. The uplift 
percentages varied according to infrastructure type that the materials were destined for based on the 
qualitative measure of confidence that SZC Co has in the values provided and to provide 
conservativeness for any unmeasured quants or unknown materials.  

It was assumed that any metal and solid polymer based materials would be in sheet or form format as 
opposed to raw format (such as solid slabs). Therefore, the datasets used to reflect these materials 
contained an input of the raw material (for example iron), plus an equivalent quantity of processing 
energy (for example sheet rolling). An exception was for the copper material inputs which SZC Co has 
determined as being wiring. In this case, wire extrusion dataset was added to the copper. 

Where several technologies existed for material manufacture, a copy of the relevant market dataset 
was used and top level transport zeroed, as has been accounted for separately by SZC Co. 

SZC Co specified if materials were expected to be made in the UK, made in Europe, or unknown. If 
made in the UK, the most relevant ecoinvent dataset was copied and the tier 1 embedded energy 
dataset (if applicable), was switched for the UK (or rather {GB}) equivalent.   

If unknown, it was assumed in general that they would be sourced from Europe apart from metals, for 
which global (or RoW) datasets were selected. The majority of materials are planned to be sourced 
from the UK.  

For certain masses of some steel types, SZC Co was able to specify the recycled content of the steel. 
In this case, the relevant dataset was copied, and the embedded ratios of electric arc furnace (EAF) 
to converter production datasets altered to reflect this content. As per the ecoinvent dataset inventory 
and documentation, it can be considered that steel made by EAF is produced from scrap metal.  

Inventory data of construction materials modelled can be found in Appendix A5 in Table 28 to Table 
37 in the full carbon report.  

Soil brought to site has also been included. 

3.2.3.2 Transport  

The transport of bulk construction materials was accounted for by the provision of tkm values per 
transport type, as calculated in a BYLOR Bulk Materials Transport Assessment based on contracts. 
For other non-bulk materials and wastes, estimated tkm from another transport modelling assessment 
was applied. This is calculated using the “remaining balance” tonnage of materials left over from the 
other transport data that has been provided separately (waste and some materials). It uses a 
weighted average distance for the delivery distance in km applied to this remaining tonnage of 
materials, including earth movements to and from site.  

The most relevant ecoinvent freight datasets were selected based on the listed transport types 
provided by SZC Co.  

3.2.3.3 Utilities 

For the main site, electricity and water required for the construction stage was based on calculations 
by Atkins which drew on indicative assumptions of electricity and water requirements per activity. 
Estimated diesel quantities were calculated by SZC Co and BYLOR (the contractor for the 
construction work). This was based on consumption per employee per month per work package, and 
an assumed level of consumption specific to each work package (enabling works, civil works etc.). 
Assumptions were based on HPC site data, MEH consumption assumption, and indicative Bougues 
Marine works assumptions. 

For the associated developments (ADs), quantities of electricity and water were assumed by SZC Co 
to be 2% of the main development site total, based on ratio of associated development man hours 
compared to total construction man hours. Diesel quantities were assumed to be 8% of enabling 
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works diesel volume, based on comparison between bill of materials for main site enabling works and 
associated developments. 

As it is anticipated that construction activities will begin in 2022, which is only two years away, no 
forecasting was applied to the UK grid electricity dataset. This grid mix can therefore be considered 
as current. This was considered to be a conservative approach given UK forecasts for a reduction in 
grid carbon intensity over the SZC construction period. 

The inventory data for utilities for construction can be found in Table 40 in Appendix A5 of the full 
carbon report. 

3.2.3.4 Wastes & Emissions 

Quantities and types of waste generated during construction were provided by SZC Co. These were 
taken by SZC Co from total construction waste quantity estimates calculated as part of SZC’s Waste 
Management Strategy for Conventional Wastes [16], values which in turn were forecasted for HPC 
and adjusted according to differences in the number of workers accommodated during construction. 
These values contain contingency uplifts to allow for the fact that values have not been confirmed at 
this stage.  

Soil waste leaving site for disposal has also been included and it has been assumed that it goes to 
landfill.  

The inventory data values modelled for construction wastes can be found in Table 41 of Appendix A5 
in the full carbon report. 

3.2.3.5 Reinvestment  

As required by the PCR, the reinvestment of construction materials and components over the lifetime 
of the plant and site has been included. This covers key components of the infrastructure which will 
require replacement during operational life and cover components of steam generator, cable, piping, 
valves, filtration system, pumps and transformers. Quantities for reinvestment were estimated by 
applying a percentage reinvestment per component type and then applying this to the material 
composition and mass of each part as established during construction phase.   

Reinvestment material masses have also been taken into consideration in the calculation of 
decommissioning wastes. Transport of reinvestment materials has been covered in transport 
modelling data for operational deliveries to site. This is because although for the purposes of this 
study, the reinvestments relate to what is classed as core infrastructure, in terms of how SZC Co 
would manage them, they would form part of operational deliveries. The average operational material 
transport distance of 43.3 km has thus been applied to reinvested materials.  

In terms of choice of ecoinvent dataset, the same considerations as per the construction materials 
were applied. The inventory for reinvestment materials can be found in Table 28 of Appendix A5 in 
the full carbon report. 

There is no separate data for reinvestment materials in decommissioning as the SZC Co values are at 
a more granular level.  

3.2.4 Core infrastructure - decommissioning 
Both SZC and HPC have been designed with decommissioning in mind, to minimise both radiation 
doses to personnel and the quantity of radioactive waste generated at end of life. The planned 
decommissioning strategy means that decommissioning activities will start as soon as possible once 
the electricity generation period has ceased. HPC plans anticipate that, apart from the onsite interim 
storage facility (ISF), the site will be fully decommissioned within 20 years of end of generation.  

It is planned that a portion of spent fuel (SF) is removed from the reactor every 18 months, with the 
exception of the last three refuelling batches. After a cooling period of about 10 years in the Spent 
Fuel Pool, the SF will then be transferred to the interim spent fuel store building on the SZC site. After 
sufficient cooling (up to 100 years), they will be packaged and made suitable for transport to the future 
UK GDF.  
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The location and details of the GDF are yet to be determined and inventory data for the facility was 
not available at the time of modelling. Therefore, the generic ecoinvent dataset for HLW final 
repository has been used as a proxy. 

As an overview, data provide for decommissioning by SZC Co covers the below activities:  

• Removal of the spent fuel (SF) and cooling of SF onsite including estimations of energy and 
water required 

• Deconstruction of all constructions on site (with exception of the AD roads)  
• Operation of the storage facilities onsite during the period of up to 100 years during which the 

SF is on site after generation, including estimations of energy and water required 
• Packaging of the SF and radioactive deconstruction wastes, including materials needed for 

packaging 
• Transport of packaged radioactive wastes and non-radioactive wastes generated during 

decommissioning 
• Disposal of wastes at final repositories or facilities 
• Return of site to the agreed post use condition 

 
It should be noted that some of the above activities will be covered by overarching assumptions and 
values where necessary, as actual values are unknown, given how far away in time decommissioning 
is.  

3.2.4.1 Materials 

Packaging materials have been derived from detail given in an internal SZC Co document: HPC 
Detailed decommissioning and waste management plan (DDWMP) from 2014. This document gives 
packaging parameters and types which SZC Co have combined with general assumptions to 
calculate packaging masses, volumes and types.  

Material ecoinvent dataset selection was based on the assumption that packaging materials would be 
in sheet or form format and processing applied. It was assumed that packaging materials would be 
made in the UK or Europe. Copies of relevant datasets created for construction were used. 

The inventory data values modelled for decommissioning radioactive waste packaging can be found 
in Table 42 of Appendix A6 in the full carbon report. 

3.2.4.2 Transport 

For transport, the same assumptions of location of radioactive waste facilities as per core operation 
were made.  

For packaging materials to site, SZC Co assumed a 300km distance as suppliers are not known and 
this represents a location from in the middle of the UK.  

For non-radioactive waste, it was assumed by SZC Co that destinations would be up to 100km away 
from SZC.  

The inventory data values modelled for decommissioning transport can be found in Table 43 in 
Appendix A6 in the full carbon report. 

3.2.4.3 Utilities 

It is expected that decommissioning of SZC will not occur until the 2090s. At this time, significant 
decarbonisation of the UK’s energy systems is expected to have taken place. As mentioned in Table 
3, a 2050 forecasted electricity grid mix was used to model the core decommissioning electricity 
quantity for SZC, to show carbon impacts may reduce in accordance with UK decarbonisation which 
will have occurred by the time of decommissioning.  

The specific datasets used to represent these sources can be found in Table 13 in Appendix A1. For 
some sources, only one applicable GB dataset was available. Where multiple datasets were available 
to represent a source, an equal split was applied across all the applicable datasets.   
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It should be noted that only the dataset to represent the electricity quantity provided by SZC Co was 
adjusted, and so materials, transport and other inputs/outputs were not altered and therefore reflect 
today’s carbon intensities. The outputs are therefore conservative because it is expected that many 
other changes will have occurred by the 2090s which will reduce the carbon impacts of infrastructure, 
materials and transport used (for example). However, there is uncertainty around these future 
changes and exploration into these factors would warrant a separate study in itself.  

The inventory data values modelled for decommissioning utilities can be found in Table 44 in 
Appendix A6 of the full carbon report. 

3.2.4.4 Waste & Emissions 

Both non-radioactive and radioactive wastes will be generated during decommissioning. 

Levels of non-radioactive wastes generated by dismantling of the infrastructures across site were 
calculated based on the raw material inputs (including any uplift applied to the raw materials). 
Depending on raw material type, the masses of said waste were categorised into one of four groups: 
metals for recycling, backfill for onsite use (inert demolition waste such as brick and concrete), inert 
waste to landfill, and hazardous waste for disposal.  

Note that the total mass balance (input/output) of construction materials in over mass out (considered 
to be the mass of wastes from the deconstruction of temporary ADs during the construction phase 
plus decommissioning waste) is over 100%. This is due to a combination of certain infrastructure 
components remaining on site after decommissioning, such as the roads. 

Quantities and types of radioactive wastes to be generated during the decommissioning process were 
established by SZC Co drawing on the Hinkley Point C Power Station Decommissioning and Waste 
Management Plan Revision 4.0 [17] 

The radioactive ILW, LLW and VLLW wastes generated during decommissioning will include 
equipment but also contaminated building (construction) materials from the buildings. It was not 
possible to separate out the construction materials that would be radioactive at the end of life from 
those that would not, so we have included these as additional providing a little overlap between the 
two. This allows for conservatism as opposed to exclusion of impacts.  
  
The other ‘secondary’ radioactive waste refers to waste generated during various decontamination 
and dismantling activities, e.g. decontamination of metallic components or flushing of systems to 
reduce the amount of primary waste. Secondary waste consists of liquid waste, spent ion exchange 
resins, spent filters and dry active waste. 

A radioactive waste processing facility is planned to be built during decommissioning. However, 
materials required to construct this facility have been covered in construction stage data and waste 
generated during its dismantling have been covered in the decommissioning phase.   

The inventory data values modelled for decommissioning wastes can be found in Table 45 in 
Appendix A6 of the full carbon report. 

 

3.3 Downstream stage 
The downstream life cycle stage refers to the distribution of electricity from the site of generation to 
the downstream electricity users.  
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4 Impact assessment 
Within the SimaPro® software v9.1, the life cycle impact assessment uses the life cycle inventories to 
calculate results for each of the environmental indicators. First, each inventory is scaled to deliver the 
correct amount per functional unit (1 kWh). As described in section 3, the inventories are built in a 
cascading hierarchy by which each reads how much ‘primary product’ the next inventory needs, 
thereby scaling the inventory and related processes accordingly to meet that requirement. Once the 
inventories are scaled, characterisation factors (which are factors that link process flows with 
environmental indicator) are applied to the scaled material flows. The resulting impact is then 
summed per life cycle stage. The model flow is illustrated in Figure 8 below.  

Figure 8: Model Flow Diagram 

 
As specified by the PCR, results are reported at a minimum granularity of life cycle stage (i.e. 
upstream, core, downstream).  

 

5 Life cycle assessment results and interpretation 
The results of the SZC LCA are shown below in terms of GWP. As per the Electricity PCR 
requirements, results are reported per life cycle (LC) stage in terms of kg of CO2 equivalents (eq.) per 
the functional unit of 1kWh distributed to a hypothetical customer. Note that only GWP was assessed 
for this report while the follow-up full LCA report will cover all required categories of the Electricity 
PCR.  

An overview of the key LC stages is given in section 2.2.3 but can essentially be considered to be: 

- Upstream: impacts associated with extracting and processing uranium and manufacturing the 
nuclear fuel assemblies required as an energy source for SZC, covering nuclear fuel 
fabrication, enrichment, conversion, mining and milling. 

- Core: construction and decommissioning of SZC, plus infrastructure of offsite radioactive 
waste disposal to the extent covered by the ecoinvent datasets used to model these 
processes. Also, activities and processes associated with generation of electricity over the 
expected operation lifetime of SZC. Absolute results have been split between core 
infrastructure and core operation.  

- Downstream: impacts beyond SZC which are due to the infrastructure and operation of the 
National Grid as well as impacts due to additional generated required to cover T&D losses 
that occur along the grid during delivery of energy to a customer. Downstream impacts are 
not SZC specific and will be applicable to some extent to any electricity source connected to 
the UK electricity grid.  

The GWP impacts of generating 1kWh cover upstream and core LC stages, while GWP impacts of 
delivering (distributing) 1kWh cover upstream, core, and downstream.  

Table 12 below shows that the GWP value for generating a net kWh of electricity at the modelled SZC 
development is 6.10g CO2 eq. The GWP value of generating a net kWh of electricity at SZC and then 
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the uncertainty within the ecoinvent datasets themselves, it indicates with 95% confidence that results 
range from 10.66 to 12.78 g CO2 eq. / kWh distributed and from 5.29 to 7.15 g CO2 eq. / kWh 
generated.  

Proxy datasets were used at various points within the model where an exact or same material type 
was not available within the ecoinvent database and the closest considered alternative ecoinvent 
dataset was used instead. This is relevant to fuel fabrication, which is responsible for 2% of the total 
GWP value for a distributed kWh of SZC electricity, and for operational material inputs, where these 
proxy datasets, such as those used to represent the Hydrex chemicals, accounted for around 2% of 
the total operational material GWP value. Therefore, for the GWP impacts associated with proxy data 
do not exceed 10% of the overall GWP impact from the product system. 

As with any LCA modelling, it is important to note that estimated impact results are only relative 
statements which do not indicate the end points of the impact categories, exceeding threshold values, 
safety margins or risks. 

6 Conclusions 
This study has considered the cradle-to-grave life cycle impacts of generating and delivering 
electricity from a SZC nuclear power station. Life cycle inventories have been developed based on 
SZC Co’s most up to date plans and secondary data for the upstream fuel cycle and the downstream 
distribution network. Moreover, this study has been undertaken in accordance with the Electricity PCR 
and verified by an independent third party. It has been found that SZC’s GWP is 6.1g CO2 eq. per 
kWh generated and 11.58 g CO2 eq. per kWh distributed.  

Based on the results of this study, the distribution of electricity from generator to user, is responsible 
for a significant proportion (48%) of the potential carbon impacts of a distributed kWh. This is mainly 
due to the embodied carbon of the electricity network and its operation. The impacts from losses, are 
responsible for a smaller proportion of the total downstream impact.  

A quarter of the carbon impact is found to arise from the upstream nuclear fuel supply chain. It should 
be noted however, that a theoretical split of uranium sources has been applied here and SZC Co are 
looking into the possibility of using reprocessed fuel once the plant is operational, which could lower 
its GWP. 

The core LC stages cover the construction, operation and decommissioning of SZC itself and the 
offsite radioactive waste disposal infrastructure. It is found that all core stages combined account for 
55% of the total distributed impact and 29% of the generated impact. Within the core stages, it is 
found that the SZC construction stage will have the highest carbon impacts. This is due to the 
quantities and types of raw materials needed for development, but more so to the energy 
requirements, which have been modelled using current processes for UK grid electricity and diesel. It 
should however be noted that as mentioned in section 3.2.3.3, the construction stage has been 
modelled using the UK’s current electricity grid mix but in fact, the UK electricity grid is expected to 
undergo significant (further) decarbonisation over the construction period.  

Core operation accounts for 6% of the distributed impact and 11% of the generated impact. However, 
this is considered to be an overestimated impact, despite the use of forecast 2035 UK electricity grid 
mix. This is because in the UK significant decarbonisation will occur between now and planned 
operation in 2035 that will affect all aspects of operation, including those beyond the operational 
energy required, such as the embodied carbon of the materials used and transport. Moreover, it will 
continue to decarbonise over the planned 60-year operational life.  

Since the decommissioning phase will occur in the 2090s there is an increased level of uncertainty 
regarding its impacts. Decarbonisation forecasts are not available this far ahead and the stage has 
instead been modelled using UK Government forecasts for 2050 electricity grid mixes. It is anticipated 
that just as the operation LC stage will benefit from decarbonisation beyond that represented in this 
study, so will decommissioning, albeit much more so.  

Bearing in mind the points above regarding decarbonisation, at this point in time, based on the most 
recent available data, the representativeness and quality of the data, as well as assumptions made, 
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(as described in sections 2.2.3, 2.2.5 and 2.2.6) are considered to be suitable in providing an estimate 
of the potential carbon impacts of the future SZC development in terms of the specified functional unit. 
This estimate is considered to meet the goal and scope of this study, providing SZC Co with an 
overview of the potential carbon related impacts of future SZC electricity generation, which it can 
communicate to its stakeholders and public alike.  

6.1 Recommendations 
Analysis of the results showed that almost half of the potential carbon related impacts of delivering 
1kWh of electricity generated by SZC are likely to come from the grid itself, over which SZC Co has 
little influence and are impacts which affect all generators connected to the UK electricity grid in a 
similar manner. Likewise, 24% of the total GWP value relates to upstream impacts that are also out of 
SZC Co’s direct control. It is recommended that SZC Co takes steps to monitor and influence these 
upstream and downstream processes so as to encourage GWP reductions.  

Whilst it is unlikely that SZC cannot do much to influence the downstream impacts associated with 
distribution, as this represents grid level decision making, requesting further information from third 
parties will at least help to quantify SZC’s allocation of these burdens.  

For upstream processes, it is recommended that in the future SZC Co collects specific data from the 
conversion, milling and mining sites to improve the accuracy of this model but also to benchmark and 
improve suppliers’ performance (noting that SZC’s nuclear fuel chain is not yet confirmed). It is 
however acknowledged that this is no small task and there are sensitivity issues around the sharing of 
data in the nuclear industry. It is understood that SZC Co is already looking into the possibility of 
options for the upstream nuclear fuel supply chain which could reduce related burdens, such as those 
of mining and milling (including reprocessing spent fuel, enriching depleted tails or ‘underfeeding’ 
uranium enrichment).  

Beyond this influence, it is recommended that SZC Co focuses on making reductions to the potential 
carbon impact of the SZC core development. Within all SZC core stages, energy is the highest 
contributor to GWP. Any possible reductions in the use of grid electricity imports, or increasing the 
renewable energy share of imports, or of reducing onsite diesel usage, perhaps by use of alternative 
fuels, if fit for purposes, would be key areas to focus on.  

As described in section 3, certain core processes, largely offsite radioactive waste treatment 
processes and facilities, were modelled with generic ecoinvent datasets due to unavailability of 
specific data. While these have been considered representative of the potential impacts, if possible, 
data collection from the radioactive waste management facilities would allow further reduction of 
uncertainty in the model. It is understood that SZC Co is attempting to obtain specific data for a future 
UK GDF facility with a view to using this for future iterations of the SZC model.  

It is strongly recommended that SZC Co keep a record of actual expended quantities required during 
the construction of SZC. This will be key to being able to update a future LCA with as accurate as 
possible data but also enable performance to be tracked and improved.  

If, prior to construction, SZC Co’s plans for the SZC development undergo significant changes in the 
contributing LC stages, such as if the design of a building changes drastically (core infrastructure 
construction), the amount of energy (electricity or diesel) required for construction, or the assumed 
quantity of enriched uranium for the 60-year operational life changes (affecting the upstream stage), 
then it is recommended that a reassessment of the carbon impacts is carried out to include these 
changes.  
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A2 SimaPro model screenshots of network 
Figure 15: Network of the SimaPro model for 1kWh of distributed electricity at 5% cut-off 

Note that networked impacts do not show direct emissions to air so contributions may appear different 
to those analysed in the results section.   
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Figure 16: Network of the SimaPro model for 1kWh of generated electricity at 5% cut-off.  

Note that networked impacts do not show direct emissions to air so contributions may appear different 
to those analysed in the results section.   
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A3 SimaPro screenshots of results 
Figure 17: Screenshot of GWP results for 1kWh of distributed electricity from the model 
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Figure 18: Screenshot of GWP results for 1kWh of generated electricity from the model 
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A4 SimaPro screenshots of uncertainty analysis 
Figure 19: SimaPro screenshot of uncertainty analysis (1000 runs) of the ecoinvent dataset contained within the model for 1kWh of distributed electricity 

 

Figure 20: SimaPro screenshot of uncertainty analysis (1000 runs) of the ecoinvent dataset contained within the model for 1kWh of generated electricity 
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Our Reference: XXXX 

 

 

edfenergy.com 
 

NNB Generation Company (SZC) Limited. 
Registered in England and Wales. 
Registered No. 06937084. 
Registered office: 90 Whitfield Street London 
W1T 4EZ 
 

EDF Energy NNB 
 

90 Whitfield Street 
London W1T 4EZ 

  

 

 

 

 

 

 

 

 

Date: XXXX 

Dear XXXX, 

 

Sizewell C New Nuclear Power Station  – Land Referencing 

 

EDF Energy1 is proposing to build and operate a new nuclear power station Sizewell C on the Suffolk Coast. The Sizewell C site is 
located on the Suffolk Coast, approximately half way between Felixstowe and Lowestoft, to the north-east of the town of Leiston.  
The proposed nuclear power station would be located immediately to the north of the existing Sizewell B power station and would 
comprise 2 UK EPR™ units with an expected net electrical output of approximately 1,630 mega watts (MW) per unit, giving a total 
site capacity of approximately 3,260 MW.  The design of the UK EPR™ units is based on technology used successfully and safely 
around the world for many years, including innovations to enhance performance and safety.  The UK EPR™ design has passed the 
Generic Design Assessment Process undertaken by UK regulators, and has been licensed and permitted at Hinkley Point C (HPC).  
Once operational, Sizewell C would be able to generate enough electricity to supply approximately 6 million homes (about 20% of 
Britain’s homes).   

 

In addition to the key operational elements of the power station, the project comprises other permanent and temporary 

development to support the construction and operation of the power station.   

 
EDF Energy last consulted on its Sizewell C proposals between November 2016 and February 2017.  The results of that consultation, 
continuing engagement with stakeholders and further environmental studies have enabled us to amend our proposals and take 
important steps towards settling our preferred scheme for our DCO application.  Further work is necessary and, importantly, some 
choices still remain and this will all form part of the consultation that will take place early next year before finalising and preparing 
our DCO application ready for submission in 2020. 

As part of this DCO process, Ardent have been instructed by EDF Energy to identify those parties who hold an interest in and/or rights 

over land and property, potentially affected by the project. This process is known as land referencing.  

 

This letter, enclosed form and title plan are part of this identification process as it has become apparent from our searches of the 

Land Registry, that you are in possession of a land interest or right which may be affected by part of the project. As such, we need 

to identify the details of any freeholders, leaseholders, tenants, occupiers and other parties (such as rights of access, easements etc) 

 
1 NNB Generation Company (SZC Limited Company No. 9284825) (referred to in this document as “EDF Energy”) 

Address 

XXX 

XXX 

XXX 

XXX 

 



 

with an interest in your land, in order that they can be included in correspondence going forward and have the opportunity to 

comment on the proposals through the upcoming formal consultation process.  

 

It is important to stress that all the development proposals at this stage are purely in draft form and we are investigating various 

different options at this current time. The Sizewell C Project is still evolving through consultation and we are continuing to investigate 

options to mitigate the impact of construction and enhance the benefits of the project in the local area. This land referencing process 

is simply to ensure the relevant people are consulted on these proposals - receipt of this letter should not be viewed as an indication 

that any development will be proposed on land in which you have an interest.  

 

We would therefore be grateful if you could please complete the enclosed request for information form with as much detail as 

possible and return to Ardent (along with any marked-up plans if helpful) using the pre-paid envelope provided within 14 days.  If 

you require any assistance with completing the form, please do not hesitate to contact Ardent using the details provided below. 

 
SizewellC@ardent-management.com  
Tel: 01908 802801 

 

It would be helpful if you were able to return the completed attached form within 14 days of receipt of this letter to enable dialogue 

to be entered into, should it be requested or needed. You can also provide information via email if this is easier. 

 

If you have any general comments or queries in relation to the project please direct these to info@sizewellc.co.uk or Telephone 

0800 197 6102 

 

If you would like more information about the scheme, our webpage can be found at  

http://sizewell.edfenergyconsultation.info/ 
 

Our privacy notice provides information on what personal data we will collect as part of this process, how we will collect it and what 

we will use it for.  You can access our privacy notice at http://sizewell.edfenergyconsultation.info/privacy-policy/  or you can 

request a paper copy by emailing dpo@edfenergy.com   
 

 

Yours sincerely/faithfully, 

 
 
 
On behalf of  
Head of Land & Property  
Nuclear Development 
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BYLOR JV 

Bristol Office:  10 Victoria Street, 2nd Floor, Bristol. BS1 6BN 

Site:  Hinkley Point C, Wick Moor Drove, Bridgwater, Somerset.  TA5 1UF 

 

NOT PROTECTIVELY MARKED 

 

 

 

05 November 2020  

 

 

 

 

 
To whom it may concern  
 
In support of the use of provided accommodation  
 
BYLOR is a joint venture between Bouygues Travaux Publics and Laing O’Rourke delivering the main civil 
works on Hinkley Point C (HPC). BYLOR currently directly employ a workforce of 2300 employees, at peak 
this number will increase to 3500. In addition BYLOR employ 970 staff through either Joint Venture 
partner.  
 
HPC have constructed two specifically designed accommodation facilities for employees working on the 
project. Sedgemoor Campus, is located a 10 minute walk from Bridgwater town centre and is the larger of 
the two campuses, with 986 bedrooms.  Hinkley Campus, adjacent to the HPC construction site has 510 
bedrooms. At present, 82% of our Workforce travel to HPC from outside the local area and BYLOR 
strongly supports the use of the two accommodation facilities by these employees.  
 
Employees of BYLOR enjoy the convenience of the location of these facilities combined with the modern 
accommodation and access to the restaurant and leisure facilities.  
 
Please do not hesitate to contact me should you require any further information.  
 
 
Yours sincerely, 
 

 

 

 

 

 

Janet Wessels  

Human Resources Lead 
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APPENDIX 13A UPDATE TO CUMULATIVE 
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APPENDIX 13B MITIGATION ROUTE MAP 
SUMMARY FOR INTER-RELATIONSHIP EFFECTS
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1 RESPONSE TO CU.1.22 

1.1 Introduction  

1.1.1 This appendix has been prepared to support the response to question 
Cu.1.22 raised by the Examining Authority. An extract of the Mitigation 
Route Map (Doc Ref. 8.12(B)) for each development site is included in the 
sections that follow. 

1.2 Main Development Site 

1.2.1 Table 1.1 provides a summary of the mitigation measures of relevance to 
inter-relationship effects assessment for the main development site. 
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1.3 Northern Park and Ride 

1.3.1 Table 1.2 provides a summary of the mitigation measures of relevance to 
inter-relationship effects assessment for the northern park and ride. 
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1.4 Southern Park and Ride 

1.4.1 Table 1.3 provides a summary of the mitigation measures of relevance to 
inter-relationship effects assessment for the southern park and ride. 
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1.5 Two Village Bypass 

1.5.1 Table 1.4 provides a summary of the mitigation measures of relevance to 
inter-relationship effects assessment for the two village bypass. 
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1.6 Sizewell Link Road  

1.6.1 Table 1.5 provides a summary of the mitigation measures of relevance to 
inter-relationship effects assessment for the Sizewell link road. 
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1.7 Yoxford Roundabout and Other Highway Improvement 

1.7.1 Table 1.6 provides a summary of the mitigation measures of relevance to 
inter-relationship effects assessment for the Yoxford roundabout and other 
highway improvements. 
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1.8 Freight Management Facility 

1.8.1 Table 1.7 provides a summary of the mitigation measures of relevance to 
inter-relationship effects assessment for the freight management facility. 

  















SIZEWELL C PROJECT –  
RESPONSES TO EXAMINING AUTHORITY’S  

WRITTEN QUESTIONS ISSUED ON 21ST APRIL 2021 
 

NOT PROTECTIVELY MARKED 
 

 

NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ 
 

NOT PROTECTIVELY MARKED 

Responses to Examining Authority’s Written Questions Issued on 21st April 2021 | 71 

 

1.9 Rail 

1.9.1 Table 1.8 provides a summary of the mitigation measures of relevance to 
inter-relationship effects assessment for the rail proposals. 

  

















SIZEWELL C PROJECT - 
RESPONSES TO EXAMINING AUTHORITY’S  

WRITTEN QUESTIONS  ISSUED ON 21ST APRIL 2021 
 

NOT PROTECTIVELY MARKED 
 
 
 

NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ 
 

NOT PROTECTIVELY MARKED 

Responses to Examining Authority’s Written Questions Issued on 21st April 2021 |  

 

APPENDIX 13C UPDATED FIGURE 22.15 OF 
VOLUME 2, CHAPTER 22 OF THE ES

 






