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Glossary of Terms 

Biologically defined minimum 
population scale (BDMPS) 

The estimated population size of a species within a 
defined biogeographic area during a biologically 
relevant season, as defined by Furness (2015).  

Dudgeon Offshore Wind Farm 
Extension Project (DEP) 

The Dudgeon Offshore Wind Farm Extension onshore 
and offshore sites including all onshore and offshore 
infrastructure. 

Sheringham Shoal Offshore 
Wind Farm Extension Project 
(SEP) 

The Sheringham Shoal Offshore Wind Farm Extension 
onshore and offshore sites including all onshore and 
offshore infrastructure. 

The Applicant Equinor New Energy Limited. As the owners of SEP 
and DEP, Scira Extension Limited (SEL) and Dudgeon 
Extension Limited (DEL) are the named undertakers 
that have the benefit of the DCO. References in this 
document to obligations on, or commitments by, ‘the 
Applicant’ are given on behalf of SEL and DEL as the 
undertakers of SEP and DEP.   
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1 Revision C Updates at Deadline 5 

 This document has been updated at Deadline 5 to address Natural England 
comments to Revision B, as set out in Table 3-2. The changes include the 
presentation of updated in-combination displacement mortality and Population 
Viability Analysis (PVA) values for guillemot (Section 7.1.1) and razorbill (Section 
9.2.2) from Flamborough and Filey Coast (FFC) Special Protection Area (SPA), to 
reflect the most recent submissions by Hornsea Project Four (HP4) (Ørsted, 2023). 
For each of these two SPA populations there are now three different scenarios for 
the level of in-combination mortality (according to assumptions for the estimation of 
displacement effects at HP4 – see Section 7.1.1 and Section 9.2.2) and due to the 
large number of PVA scenarios that this resulted in, the number of simulations for 
each was reduced from 5000 (as undertaken in the RIAA [APP-059]) to 1000. In 
addition, a number of clarifications regarding the assessment of effects on red-
throated diver from Greater Wash (GW) SPA are included in Section 12.  

2 Revision B Updates at Deadline 2 

 This document was updated at Deadline 2 to include an updated GW SPA red-
throated diver construction phase displacement / barrier effects assessment 
(Section 12.2.1).  

 In addition, the in-combination assessment for Sandwich tern was updated to 
include an additional scenario (Scenario F – consented Offshore Wind Farm (OWF) 
designs, except for Dudgeon Offshore Wind Farm (DOW), which is assumed as-
built and legally secured through a mechanism within the Draft DCO (Revision H) 
[document reference 3.1] (Section 13.2.2). The in-combination assessment has 
also been updated to correct an error in Table 13-5, which included incorrect values 
for existing OWFs.  

3 Introduction 

 This document presents an update to the information used to produce the Report 
to Inform Appropriate Assessment (RIAA) [APP-059] submitted as part of the 
assessment of the Sheringham Shoal Offshore Wind Farm Extension Project (SEP) 
and Dudgeon Offshore Wind Farm Extension Project (DEP) on offshore ornithology 
receptors. 

 This has been undertaken at the request of Natural England, who in a Discretionary 
Advice Service (DAS) letter dated 16/09/2022 and subsequently in Appendix B of 
their Relevant Representation [RR-063], indicated that potential impacts should be 
re-estimated for the following populations: 

• Alde-Ore Estuary Special Protection Area (SPA) lesser black-backed gull 

(collision) 

• FFC SPA gannet (operational phase displacement and collision) 

• FFC SPA guillemot (operational phase displacement) 
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• FFC SPA kittiwake (collision) 

• FFC SPA puffin (operational phase displacement) 

• FFC SPA razorbill (operational phase displacement) 

• GW SPA red-throated diver (construction phase displacement / barrier effects 

and operational phase displacement) 

• GW SPA Sandwich tern (collision) 

• North Norfolk Coast (NNC) SPA Sandwich tern (collision) 

• GW SPA little gull (collision) 

 In addition to these updates, an error in the processing of razorbill data for the FFC 
SPA was identified in the original assessment. This resulted in the mean peak 
counts for the breeding season and autumn migration season being mistakenly 
reversed during the production of displacement matrices. This has no effect on the 
overall annual mortality estimates that are used to make conclusions in 
Environmental Statement (ES) Chapter 11 Offshore Ornithology [APP-097]. The 
updated assessment presented here with respect to Habitats Regulations 
Assessment (HRA) incorporates the correction of this error. 

 In response to the re-estimation of impacts set out above, Population Viability 
Analysis (PVA) has been updated where required. Revised PVA results have been 
presented for gannet, guillemot, kittiwake and razorbill in respect of FFC SPA.  

 This document also provides an assessment of the potential effects of SEP and 
DEP on the seabird assemblage feature of FFC SPA. This is in accordance with 
Natural England’s Relevant Representation [RR-063], and, as advised during 
Natural England consultation, follows the approach recommended in Natural 
England’s advice to the Hornsea Project Four (HP4) offshore windfarm (OWF), set 
out in its End of Examination Position Statement (Natural England, 2022).  

3.1 Consultation on this Document 

 Natural England was consulted on a draft of this technical note in December 2022. 
Table 3-1 provides a summary of comments received from Natural England in 
February 2023, and how these have been addressed in this version of the note. 
Natural England provided further comments on Rev B of this document [REP2-036] 
at Deadline 3 [REP3-143]. These comments and responses are provided in Table 
3-2.  
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• This does not mean that breeding adult lesser black-backed gulls from the Alde-

Ore Estuary SPA will not be present at SEP and DEP during the breeding 

season. However, it does suggest that the majority of birds recorded on site 

during the breeding season are unlikely to be breeding adults from the SPA, and 

that any breeding adults at SEP and DEP from this SPA will be present in small 

numbers only.  

• There are several breeding locations for this species located on the north Norfolk 

coast, including Blakeney Point (latest count 10 nests in 2020), Holkham (latest 

count 5 nests in 2020), Berney Marshes (latest count 20 nests in 2019), Outer 

Trial Bank (latest count 1,294 nests in 2018) and Hunstanton town (latest count 

one nest in 2019) (Joint Nature Conservation Committee (JNCC), 2022). These 

breeding locations are all within 80km of SEP and DEP, which is a much shorter 

distance than birds breeding at the Alde-Ore Estuary SPA. It therefore seems 

likely that the majority of birds recorded at SEP and DEP during the breeding 

season are birds from these breeding colonies. 

 Natural England’s Relevant Representation [RR-063] requested that in addition to 
the non-breeding seasons for this species (autumn migration, spring migration, and 
winter), apportioning is carried out for breeding season impacts. In accordance with 
Paragraphs 1394 to 1397 of the RIAA [APP-059], it remains the Applicant’s view 
that, on the basis of available evidence, it is not necessary to apportion impacts to 
the Alde-Ore Estuary lesser black-backed gull population during the breeding 
season. Nonetheless, updated collision risk model (CRM) values are presented 
below including apportioned breeding season values.  

 Apportioning has been undertaken using the approach outlined in the NatureScot 
interim guidance (SNH 2018) which is based on relative population sizes of colonies 
within mean maximum plus one standard deviation of SEP and DEP, and colony 
distance (Table 5-1), combined with age class ratios of a stable modelled 
population, as per Furness (2015). For SEP and DEP respectively, this method 
calculated 11.3% and 13.4% of birds present during the breeding season to be 
breeding adults belonging to the Alde-Ore Estuary SPA. This approach is 
considered to be precautionary, as a lack of data to adequately parameterise 
realistic decay curves defining the relationship between colony and foraging 
distance will result in an over-estimate of the number of birds likely to be present at 
the further extent of the foraging range, i.e. at SEP and DEP. 

 In addition, outside of the breeding season, the proportions of breeding adult Alde-
Ore Estuary SPA birds present at SEP and DEP was estimated from Furness (2015) 
to be 0.6% (i.e. 1,280 / 209,007) during the spring and autumn migration seasons, 
and 1.6% (i.e. (1,280 * 0.5) / 39,314) during the winter season. 
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 The estimated increase in mortality of FFC SPA breeding adult gannets due to in-
combination displacement is between 2.54% and 3.36%. Increases in the existing 
mortality rate of greater than 1% could be detectable against natural variation. 
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 Updated in-combination values for operational phase displacement have been 
calculated, including values from Rampion 2 PEIR (GoBe Consultants, Wood Group 
UK, 2021a & 2021b) and the most recent values from HP4 (Ørsted, 2023). In 
accordance with Natural England’s request, three different values for the HP4 
contribution to the in-combination effect have been presented, as set out in Ørsted’s 
most recent response to Request for Further Information (RFI) by the ExA (January 
2023). The three HP4 values have used different approaches to calculating the 
seasonal apportionment of effects to FFC SPA: 

• The Applicant (Ørsted)’s preferred approach 

• Natural England’s ‘standard’ approach 

• Natural England’s ‘bespoke’ approach 

 Further information on the different approaches used can be found in the relevant 
HP4 documents; however, it should be noted that Ørsted has raised significant 
concerns regarding the application of Natural England’s ‘bespoke’ approach, and in 
its response to RFI (2023) states: 

“With respect to the guillemot and razorbill feature of the FFC SPA, Natural England 
proposed an entirely new and bespoke approach to assessment of Hornsea Four... 

The Applicant wholly disagrees with the rationale provided by Natural England to 
justify such deviation from their standard defined seasons for assessment, 
notwithstanding that this approach goes against previous advice provided by Natural 
England to Hornsea Four (agreement OFF-ORN 6.12 & 6.13 as set out in the 
Evidence Plan Logs which are appendices to the Hornsea Four Evidence Plan 
(B.1.1.1: Evidence Plan (APP-130)). Furthermore, the rationale for Natural England 
considering that deviation from the standard seasonal assessment approach is 
required for Hornsea Four is flawed. Migratory pulses of auks during the post-
breeding bio-season are commonly recorded across the Southern North Sea and 
from other OWFs baseline and post-consent monitoring surveys as presented in 
G5.7 Indirect Effects of Forage Fish and Ornithology (REP5-085), yet no such 
bespoke approach was advised previously for other projects.” 

 The apportioning approach for birds within SEP and DEP is unchanged from the 
RIAA [APP-059]; 4.4% of birds present at SEP and DEP during the non-breeding 
season are considered to be breeding adults from the FFC SPA. 

 Potential Effects of SEP and DEP In-Combination with Other Projects 

7.1.1.1 Operational Phase Displacement/Barrier Effects 

 Seasonal and annual population estimates of breeding adult guillemots of the FFC 
SPA at all OWFs included in the in-combination assessment are presented in Table 
7-1. The values for all OWFs are unchanged from those presented in the RIAA 
[APP-059], with the exception of the inclusion of data from the Rampion 2 PEIR 
(GoBe Consultants, Wood Group UK, 2021a & 2021b) and the three updated values 
from HP4 (Ørsted, 2023).  

 The estimated annual total of breeding adult guillemots from FFC SPA at risk of 
displacement from all OWFs within the UK North Sea BDMPS combined is between 
34,152 and 58,560, depending on the HP4 value used (Table 7-2). Of this total, 
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SEP and DEP combined contribute between 2.1% and 1.2%. It should also be noted 
that HP4 contributes between 23% and 55% of this total, depending on the approach 
used to calculate the HP4 contribution. Using displacement rates of 0.300 to 0.700 
and mortality rates of 1% to 10% of displaced birds (UK SNCBs, 2017), the number 
of FFC SPA birds predicted to die each year would be between: 

• 102 to 2,391 (HP4 Applicant’s approach; Table 7-2) 

• 112 to 2,608 (HP4 Natural England ‘standard approach’; Table 7-3) 

• 176 to 4,099 (HP4 Natural England ‘bespoke approach’; Table 7-4) 

 The estimated increase in mortality of FFC SPA breeding adult guillemot due to in-
combination displacement impacts is between: 

• 1.38% and 32.19% (HP4 Applicant’s approach) 

• 1.51% and 35.12% (HP4 Natural England ‘standard approach’) 

• 2.37% and 55.19% (HP4 Natural England ‘bespoke approach’) 

 However, as above, it is reiterated that the HP4 Applicant does not agree with 
Natural England’s ‘bespoke approach’ (Ørsted, 2023). Increases in the existing 
mortality rate of greater than 1% could be detectable against natural variation. 
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estimated for this combination of displacement and mortality rates (i.e. 0.999) is also 
higher than as estimated in the RIAA [APP-059] and Revision B of this note [REP2-
036]. The lower levels of impact predicted on the population when impacts are 
based upon the ‘HP4 Applicant’s approach’ when compared with those predicted in 
the RIAA [APP-059] and Revision B of this note [REP2-036] are reflected in the 
respective CGR and CPS values derived for the full range of displacement and 
mortality rates that are considered within the PVAs. 

 When based upon the ‘Natural England standard approach’ for the HP4 effects, the 
levels of mortality resulting from SEP and DEP in-combination with other projects 
are slightly higher than for the ‘HP4 Applicant’s approach’ for the HP4 effects but 
remain lower than as predicted in the RIAA [APP-059]. Thus, for the evidence-
based displacement and mortality rates of 50% and 1%, respectively, the estimated 
in-combination mortality is 186 adult birds (Table 7-3) and, as would be expected, 
the resultant CGR and CPS values indicate lower levels of impact than as predicted 
in the RIAA [APP-059] (albeit that they are slightly higher than as predicted by the 
‘HP4 Applicant’s approach’). This is also reflected in the respective CGR and CPS 
values derived for the full range of displacement and mortality rates that are 
considered within the PVAs.  

 If the ‘Natural England bespoke approach’ for the HP4 effects is considered (but 
noting the concerns that have been raised on this – see above), the levels of 
mortality resulting from SEP and DEP in-combination with other projects are higher 
than for either of the other two approaches, as well as being slightly higher than as 
predicted in the RIAA [APP-059]. Thus, for the evidence-based displacement and 
mortality rates of 50% and 1%, respectively, the estimated in-combination mortality 
is 293 adult birds (Table 7-4), which compares with 220 as predicted in the RIAA 
[APP-059]. However, the CGR and CPS values of 0.998 and 0.936, respectively 
(Table 7-5), are equivalent to or (in the case of the CPS) slightly higher than as 
calculated for the evidence-based rates in the RIAA [APP-059], so indicating slightly 
lower levels of impact than as predicted in the RIAA [APP-059]. This is also reflected 
in the respective CGR and CPS values derived for the full range of displacement 
and mortality rates that are considered within the PVAs and is likely due to a 
combination of the small magnitude of the difference in predicted mortalities, the 
fact that the updated PVAs are based on 1000 simulations only and the stochasticity 
incorporated within the underlying population models. Overall, it is indicative of the 
fact that differences in the level of predicted impacts between the ‘Natural England 
bespoke approach’ for the HP4 effects and the approach (and assumptions) used 
for the RIAA [APP-059] are small and of little consequence. 

 On this basis, the conclusions of the RIAA [APP-059] in relation to the FFC SPA 
guillemot population remain unchanged and the predicted guillemot mortality due to 
the effects of operational phase displacement at SEP, DEP and SEP and DEP 
combined, in-combination with other projects would not result in an AEoI of the FFC 
SPA. 
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“With respect to the guillemot and razorbill feature of the FFC SPA, Natural England 
proposed an entirely new and bespoke approach to assessment of Hornsea Four... 

The Applicant wholly disagrees with the rationale provided by Natural England to 
justify such deviation from their standard defined seasons for assessment, 
notwithstanding that this approach goes against previous advice provided by Natural 
England to Hornsea Four (agreement OFF-ORN 6.12 & 6.13 as set out in the 
Evidence Plan Logs which are appendices to the Hornsea Four Evidence Plan 
(B.1.1.1: Evidence Plan (APP-130)). Furthermore, the rationale for Natural England 
considering that deviation from the standard seasonal assessment approach is 
required for Hornsea Four is flawed. Migratory pulses of auks during the post-
breeding bio-season are commonly recorded across the Southern North Sea and 
from other OWFs baseline and post-consent monitoring surveys as presented in 
G5.7 Indirect Effects of Forage Fish and Ornithology (REP5-085), yet no such 
bespoke approach was advised previously for other projects.” 

 The estimated annual total of breeding adult razorbills from FFC SPA at risk of 
displacement from all OWFs within the UK North Sea BDMPS combined is between 
6,977 and 9,847, depending on the HP4 value used (Table 9-4). Of this total, SEP 
and DEP combined contribute between 4.2% and 3.0%. Using displacement rates 
of 0.300 to 0.700 and mortality rates of 1% to 10% of displaced birds (UK SNCBs, 
2017), the number of FFC SPA birds predicted to die each year would be between: 

• 21 to 488 (HP4 Applicant’s approach; Table 9-5) 

• 21 to 500 (HP4 Natural England ‘standard approach’; Table 9-6) 

• 30 to 689 (HP4 Natural England ‘bespoke approach’; Table 9-7) 

 The estimated increase in mortality of FFC SPA breeding adult razorbill due to in-
combination displacement impacts is between: 

• 0.49% and 11.48% (HP4 Applicant’s approach) 

• 0.50% and 11.76% (HP4 Natural England ‘standard approach’) 

• 0.69% and 16.21% (HP4 Natural England ‘bespoke approach’)  

 However, as above, it is reiterated that the HP4 applicant does not agree with 
Natural England’s ‘bespoke approach’ (Ørsted, 2023). Increases in the existing 
mortality rate of greater than 1% could be detectable against natural variation. 
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[APP-059]. For this combination of displacement and mortality rates, the resultant 
CPS and CGR values are equivalent to those calculated in the RIAA [APP-059] (i.e. 
CGR = 0.999, CPS = 0.959 – Table 9-8), indicating that the predicted level of impact 
on the population remains the same as in the RIAA [APP-059]. At higher 
displacement and mortality rate combinations, the resultant CGR and CPS values 
are slightly greater than as calculated in the RIAA [APP-059] for the equivalent 
combination, indicating slightly lower levels of population-level impact. 

 When based upon the ‘Natural England standard approach’ for the HP4 effects, the 
levels of mortality resulting from SEP and DEP in-combination with other projects 
show a very small increase, overall, compared with those estimated using the ‘HP4 
Applicant’s approach’ for the HP4 effects (Table 9-5 and Table 9-6), but they remain 
lower than as predicted in the RIAA [APP-059]. These differences are so small as 
to be of no consequence.  

 If the ‘Natural England bespoke approach’ for the HP4 effects is considered (but 
noting the concerns that have been raised on this – see above), the levels of 
mortality resulting from SEP and DEP in-combination with other projects are higher 
than for either of the other two approaches, as well as being higher than as predicted 
in the RIAA [APP-059]. Thus, for the evidence-based displacement and mortality 
rates of 50% and 1%, respectively, the estimated in-combination mortality is 49 adult 
birds (Table 9-8), which compares with 36 as predicted in the RIAA [APP-059]. 
Despite the small increase in the predicted levels of mortality compared to those 
predicted in the RIAA [APP-059], the CGR and CPS values of 0.999 and 0.967 
produced from the associated PVA are equivalent to, or slightly higher than, those 
calculated for the evidence-based rates in the RIAA [APP-059] (for which the CGR 
was 0.999 and the CPS was 0.959), so indicating slightly lower levels of impact than 
as predicted in the RIAA [APP-059]. This is also reflected in the respective CGR 
and CPS values derived for the full range of displacement and mortality rates that 
are considered within the PVAs and is likely due to a combination of the small 
magnitude of the difference in predicted mortalities, the fact that the updated PVAs 
are based on 1000 simulations only and the stochasticity incorporated within the 
underlying population models. Overall, it is indicative of the fact that differences in 
the level of predicted impacts between the ‘Natural England bespoke approach’ for 
the HP4 effects and the approach (and assumptions) used for the RIAA [APP-059] 
are small and of little consequence. 

 On this basis, the conclusions of the RIAA [APP-059] in relation to the FFC SPA 
razorbill population remain unchanged and the predicted razorbill mortality due to 
the effects of operational phase displacement at SEP, DEP and SEP and DEP, in-
combination with other projects would not result in an adverse effect on integrity of 
the FFC SPA. 

 

 





 

Apportioning and Habitats Regulations 

Assessment Updates Technical Note  

Doc. No. C282-RH-Z-GA-00227 

Rev. C 

 

 

Page 75 of 122  

Classification: Open  Status: Final   

 

10 FFC SPA Puffin 

10.1 Apportioning 

 Puffin is a named component of the breeding seabird assemblage qualifying feature 
of FFC SPA only, as opposed to a qualifying feature in its own right (Natural 
England, 2020). It was screened out of the RIAA [APP-059]. The HRA Screening 
Report [APP-060] concluded that puffin could be present at SEP and DEP, and 
therefore could be susceptible to a range of impact pathways, including operational 
phase displacement. However, it is not considered likely that sufficient numbers 
would be present at SEP and DEP for Likely Significant Effect to occur. 

 Natural England’s Relevant Representation [RR-063] recommended that 
apportioning is presented for FFC SPA puffin and advised that, as a component of 
the breeding seabird assemblage, it will need to be considered as part of the 
assessment of impacts on the assemblage.  

 SEP and DEP are situated 112km and 116km respectively from the FFC SPA 
boundary at the nearest point. Excluding data from breeding puffins at Fair Isle, 
where reduced prey availability was considered to be causing substantially 
increased foraging ranges during the breeding season, the mean maximum foraging 
range of puffin is 119.6km (±131.2km) (Woodward et al., 2019).  

 The mean maximum foraging range of FFC SPA puffin means that SEP and DEP 
are within the foraging range of this species. However, given the distance between 
SEP and DEP and FFC SPA, it would be expected that the significant majority of 
FFC SPA breeding adult puffin foraging activity will occur closer to the colony than 
SEP and DEP. In addition, it would also be expected that an unknown proportion of 
birds at SEP and DEP during this season will not be breeding adult FFC SPA birds. 

 To estimate the proportion of FFC SPA breeding adults present at SEP and DEP, 
the number of SPA breeding adults presented in Furness (2015) (1,916) is divided 
by the number of UK North Sea and Channel BDMPS immature birds (31,984). Such 
an approach is considered reasonable given that a high proportion of puffins 
occurring in offshore waters are likely to be immature birds (based upon the stable 
age structures estimated from population models (e.g. Furness 2015)), and that 
SEP and DEP are at the extremity of the breeding season foraging range of puffin 
from the FFC SPA. Therefore, it is not credible to assume that a high proportion of 
the birds occurring at SEP and DEP during the breeding season are adults from the 
FFC SPA. This results in an estimated proportion of FFC SPA breeding adult birds 
present at SEP and DEP during the breeding season of 6.0%. 

 During the non-breeding season, it is assumed that 0.4% of puffins present at SEP 
and DEP are FFC SPA breeding adults, based on dividing the number of FFC SPA 
breeding adults present in UK waters during this season (i.e. 1,916 * 0.5) by the total 
number of puffins present in UK waters during this season (231,957) (Furness 
2015). 
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• Supporting habitats – extent and distribution of supporting habitat for the

breeding season: Maintain the extent, distribution and availability of suitable

breeding habitat which supports the feature for all necessary stages of its

breeding cycle.

• Supporting habitats – quality of supporting breeding habitat: Maintain the

structure, function and availability of the following habitats which support the

assemblage feature for all stages.

There is potential for SEP and DEP (in relation to both project alone and in-
combination effects) to have effects on the overall abundance and species diversity 
of the seabird assemblage qualifying feature, as well as on supporting habitats. This 
is considered in the sections below.  

The assemblage comprises nine species: 

• Gannet

• Kittiwake

• Guillemot

• Razorbill

• Fulmar

• Puffin

• Herring gull

• Cormorant

• Shag

Of these, the first four (gannet, kittiwake, guillemot and razorbill) are qualifying 
species of FFC SPA in their own right, and effects on these species have therefore 
been considered separately. In accordance with Natural England advice, further 
assessment of effects on puffin, which is an assemblage species only, has 
also been undertaken (Section 10).  

Further consideration of the effects on the remaining species and the full 
assemblage is provided in the following sections. 

Fulmar 

The HRA Screening Report [APP-060] screened out potential effects on fulmar 
from FFC SPA, both during and outside the breeding season, due to the low 
sensitivity of this species to collision and disturbance/displacement effects.  

Herring gull 

The HRA Screening Report [APP-060] screened out potential effects on herring 
gull from FFC SPA, both during and outside the breeding season. SEP and DEP 
are beyond the mean maximum foraging range (and mean maximum +1SD) for this 
species during the breeding season. The screening report estimated that 
approximately 0.4% of birds present at SEP and DEP outside of the breeding 
season would be from this SPA. Updated CRM for this species estimates mean 
annual mortality of less than one bird (0.4); therefore, the number of mortalities for 
birds apportioned to FFC SPA (0.0016 birds) would be undetectable against natural 
variation, and would not contribute to any in-combination effect.    
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Cormorant and shag 

The HRA Screening Report [APP-060] screened out potential effects on cormorant 
and shag from FFC SPA, both during and outside the breeding season. For both 
species, SEP and DEP are beyond the mean maximum foraging range (and mean 
maximum +1SD) for these species during the breeding season, and these species 
do not occur at SEP and DEP outside of the breeding season.  

11.2 Assessment of Effect on Integrity (Alone and In-Combination) 

Assemblage of Species: Abundance 

As set out above, no significant changes to the abundance of fulmar, herring gull, 
cormorant and shag are predicted as a result of SEP and DEP. For the other 
assemblage species, the conclusions of the RIAA [APP-059] and relevant updates 
presented in this document are as follows: 

• Gannet: The combined operational phase collision and displacement annual

mortality for SEP and DEP (project alone, assuming displacement rate of 0.70)

apportioned to FFC SPA is 2.94 birds, representing a 0.14% increase in FFC

SPA mortality (Table 6-5). In-combination with other projects (and applying 70%

macro-avoidance for collision risk and displacement rate of 0.70), the annual

mortality is 131.5 birds, representing a 6.1% increase in the baseline mortality

rate of the FFC SPA population (Table 6-9). The PVA outputs for gannet suggest

that there is potential for small impacts on the annual population growth rate as

a result of these in-combination effects but (as detailed in the RIAA [APP-059])

such levels of impact are highly unlikely to prevent further increases in the size

of this population (Table 6-10).

• Kittiwake: Operational phase mean collision mortality for SEP and DEP (project

alone) is 6.36 birds, representing a 0.04% increase in FFC SPA mortality (Table

8-1). In-combination with other projects, the annual mortality is 292.7 birds

(Table 8-2), representing a 1.9% increase in FFC SPA mortality (Paragraph 54).

The PVA outputs for kittiwake suggest that the predicted in-combination mortality

may be sufficient to affect the potential for the “restore” objective for this SPA

population to be achieved (Table 8-3), leading to the conclusion that the potential

for an AEoI cannot be excluded. However, the scale of the potential impact is

not considered sufficient to have the potential to affect the SACO target

concerning the overall abundance of the seabird assemblage feature from being

achieved.
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• Guillemot: Operational phase displacement mean annual mortality for SEP and

DEP (project alone, as presented in Table 9-109 of the RIAA [APP-059]) is

between two and 49 birds, representing a 0.03-0.66% increase in FFC SPA

mortality. In-combination with other projects, the annual mortality is between 109

and 2,543 birds (Table 7-2), representing a 1.47-34.24% increase in FFC SPA

mortality (Paragraph 42), but noting that the effects based on the higher rates

of displacement and mortality are considered overly precautionary.  The PVA

outputs for guillemot suggest small population-level impacts only over the range

of displacement and mortality rates that are considered more reasonable on the

basis of available evidence (

• Table 7-5), with no potential for an adverse effect to result. Consequently, it is 

considered that the effects on the SPA guillemot population would not prevent 

achievement of the SACO target relating to the overall abundance of the seabird 

assemblage feature.   

• Razorbill:  Operational phase displacement annual mortality for SEP and DEP

(project alone) is between one and 21 birds, representing a 0.02-0.49% increase

in FFC SPA mortality (Table 9-3). In-combination with other projects, the annual

mortality is between 21 and 488 birds (Table 9-5), representing a 0.49-11.48%

increase in FFC SPA mortality (Paragraph 68), but noting that the effects based

on the higher rates of displacement and mortality are considered overly

precautionary. The PVA outputs for razorbill suggest small population-level

impacts only over the range of displacement and mortality rates that are

considered more reasonable on the basis of available evidence (Table 9-8), with

no potential for an adverse effect to result. Consequently, it is considered that

effects on the SPA razorbill population would not prevent achievement of the

SACO target relating to the overall abundance of the seabird assemblage

feature.

• Puffin: No measurable increase in baseline annual mortality rate as a result of

the additional mortality from operational phase displacement due to SEP and

DEP (project alone) is predicted (Table 10-3). The levels of potential

displacement mortality for the project alone scenario are so low that no

contribution to the in-combination FFC SPA puffin mortality (Paragraph 84) is

predicted. Consequently, it is considered that effects on the SPA puffin

population would not prevent achievement of the SACO target relating to the

overall abundance of the seabird assemblage feature.

Assemblage of Species: Diversity 

Based on the information set out above and the assessments of the individual FFC 
SPA species populations which have been undertaken (both in the RIAA [APP-059] 
and, where relevant, as updated in this document), it is considered that there is no 
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potential for any of the nine species to be lost from the FFC SPA breeding population 
as a result of effects from SEP, DEP or SEP and DEP, either for the project alone 
or in-combination with other projects. The potential for an AEoI is identified only in 
relation to the FFC SPA kittiwake population in relation to SEP and DEP in-
combination with other OWFs. This potential effect is not considered likely to lead 
to a risk of this population being lost from the breeding seabird assemblage at the 
FFC SPA, on the basis of the large size of this population, the limited scale of the 
predicted impact (relative to the population size) and the (slightly) increasing trend 
in population size over the last 15 – 20 years (at least). Therefore, the diversity of 
the assemblage would be maintained. 

Supporting Habitat: Extent and Distribution of Supporting Habitat for the 
Breeding Season; and Supporting habitat: Quality of Supporting Breeding 
Habitat 

FFC SPA is located 112km and 116km from SEP and DEP respectively, at its 
closest point. For assemblage species that are within the breeding season foraging 
range (i.e. gannet, kittiwake, razorbill, fulmar and puffin), it will be the case that areas 
closer to individual breeding sites within the SPA are likely to be of greater 
importance to foraging adult birds from the colony; i.e. that SEP and DEP will be 
located outside the core foraging range for these species. This is supported by 
evidence from tracking studies, which are discussed in the RIAA [APP-059]. For 
example, modelled at-sea utilisation distributions of breeding adult gannets, based 
on GPS tracking data (Langston et al., 2013; Wakefield et al., 2013) suggest that 
SEP and DEP are outside the core foraging range for this species.  

Furthermore, at a distance of 112km from the breeding colony (i.e. the distance from 
SEP), and assuming 50% of the area around the colony is sea, the available 
foraging area would be approximately 19,704km2. SEP and DEP occupy a total area 
of approximately 212km2, which represents approximately 1% of the available sea 
area at this distance from the colony. Even if this was within a core foraging area for 
birds from the FFC SPA colony during the breeding season, it is very unlikely that 
this would represent a significant effect on the extent of available habitat for 
qualifying species. Therefore, taking into account the distance from the SPA and the 
fact that SEP and DEP are considered to be outside of core foraging areas for all 
assemblage species, it can be concluded that there would be no AEoI from SEP 
and/or DEP on the extent, distribution or quality of supporting habitat for assemblage 
species during the breeding season, and that any such effects are so minor (and 
unlikely to manifest) that they would not contribute in a meaningful way to any in-
combination effect with other projects.  

Conclusion 

Given the above, it is concluded that the effects from SEP, DEP, and SEP and DEP, 
both alone and in-combination with other projects, would not result in an adverse 
effect on the breeding seabird assemblage qualifying feature of the FFC SPA.  
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12 GW SPA Red-throated Diver 

12.1 Methods 

Construction Phase Displacement / Barrier Effects 

Section 9.3.3.4.4.1 of the RIAA [APP-059] addresses predicted construction-phase 
red-throated diver mortality as a result of cable-laying operations through the GW 
SPA, and no changes to this element of the assessment are proposed. However, in 
Natural England’s Relevant Representation [RR-063], additional information was 
requested to assess the reduction in available habitat as a result of cable installation 
vessels. 

The assessment of the effective area within the SPA over which displacement could 
occur has been calculated using the same approach as the mortality assessment 
from cable-laying operations, as presented in section 9.3.3.4.4.1 of the RIAA [APP-
059]. It has been assumed that there would be 100% displacement effect within 2km 
of the cable laying vessel; this aligns with the approach used for the mortality 
assessment in the RIAA [APP-059]. This has been assessed in the context of the 
total GW SPA area (3,535.78km2). A qualitative assessment of the likely temporal 
effects and other relevant considerations has also been undertaken. 

Operation and Maintenance Phase Displacement Estimates 

Updated operational phase displacement estimates for red-throated diver have 
been calculated using the same approach as the RIAA [APP-059] but using updated 
displacement rates which are provided in Table 3 of Appendix B of the Natural 
England Relevant Representation [RR-063] and which are replicated in Table 12-1. 
Displacement has been calculated within the SEP wind farm site and in 1km bands 
out to 10km from the boundary. However, as SEP is located approximately 6km 
from the boundary of GW SPA, there would be no overlap with the SPA 10km buffer 
until 6km from SEP, and therefore only bands from 6-10km are required for the 
project-alone assessment.  

Updated estimates have also been calculated for the area within the SPA within 
which displacement could occur, based on Natural England’s new displacement 
rates. Minor changes to the areas used for this calculation have all been used in the 
updated estimates, based on revised GIS analysis (Appendix 3). Two estimates 
have been presented; the first uses the same approach as the RIAA [APP-059]. The 
second uses information presented within the Departmental Brief for GW SPA 
(Natural England and JNCC, 2016) and which at a meeting on 15 November 2022 
the Applicant was recommended by Natural England to investigate further. This 
method excludes an area of the SPA that is outside of the Maximum Curvature 
Analysis (MCA) for red-throated diver. The MCA is presented in the Departmental 
Brief (Natural England and JNCC, 2016) and identifies the areas where significant 
densities of red-throated diver are likely to be present, based on data presented in 
Lawson et al. (2016). This information contributed to determining the SPA boundary.  
A section of the GW SPA, which is also within 10km of SEP, lies outside the MCA 
for red-throated diver (Figure 1), i.e. the section of the SPA which was designated 
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Background Population for Habitats Regulations Assessment 

The relevant reference population for the HRA is the cited GW SPA population, 
which was 1,407 non-breeding individuals (Natural England, 2018). The annual 
baseline mortality of this population, assuming that the published mortality rate for 
all age classes of 22.8% applies (Horswill and Robinson, 2015), is 345 birds. 

In-combination Assessment 

The in-combination assessment has been updated using the same approach as the 
RIAA [APP-059], but with updated displacement values for 1-10km from the relevant 
OWFs (Westermost Rough, Humber Gateway, Triton Knoll, Race Bank, Lincs, Inner 
Dowsing, Sheringham Shoal, Lynn and Scroby Sands) calculated using density 
estimates from Lawson et al. (2016) and displacement rates from Appendix B of the 
Natural England Relevant Representation [RR-063]; Table 12-1). No relevant 
additional projects were identified for the updated assessment. The in-combination 
assessment for mortality (both project alone and in-combination) is based on the full 
SPA boundary; areas outside the red-throated diver MCA have not been excluded, 
as these areas are accounted for by the low red-throated diver densities in these 
areas from Lawson et al. (2016).  

12.2 Results 

It should be noted that the conclusions of the updated assessments in Sections 
12.2.1 to 12.2.3 below have not changed from those stated in the RIAA [APP-059] 
i.e. there would be no adverse effect on the red-throated diver feature of the GW
SPA from operational phase displacement from SEP alone, or from SEP in-
combination with other projects.

Potential Construction Phase Displacement / Barrier Effects on Greater Wash 
SPA Red-Throated Diver of SEP and DEP 

ES Chapter 4 – Project Description [APP-090] provides information on the 
expected cable-laying approach for SEP, DEP and SEP and DEP combined. One 
export cable would be required for each Project (i.e. two cables for SEP and DEP 
combined), with a cable length of 40km (SEP) and 62km (DEP); a total of 102km. 
The total duration of cable installation would be approximately 50 days for SEP and 
60 days for DEP, or 100 days for SEP and DEP if these were installed as part of a 
concurrent construction scenario. However, the majority of cable laying activity 
would be undertaken outside the GW SPA; only approximately 9.6km of the total 
length of each of the two cable routes would be within the SPA. Assuming that 
displacement effects on red-throated diver could occur up to 2km from cable laying 
vessels, up to 11.6km of the cable laying activity (so for two cables; a total of 
23.2km) could theoretically affect red-throated divers within the SPA. In total, 
therefore, this would represent approximately 23% of the total cable laying activity. 
Assuming that levels of activity are equal across the length of the cables, the total 
duration of activity affecting the SPA (assuming a worst case of 110 days, where 
SEP and DEP cables were installed separately i.e. a sequential construction 
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scenario which is considered to be the worst-case for this assessment) would be 
approximately 25 days.  

 The total affected area of the GW SPA at any one point in time (assuming one cable-
laying vessel would be active at any one time, and that displacement effects would 
occur up to 2km from the vessel) would be 12.57km2. This represents approximately 
0.36% of the total GW SPA (3,535.78km2). In accordance with evidence presented 
for East Anglia One North (SPR, 2019), the low speed of cable laying vessels is 
likely to be significantly less than typical tidal flows. Therefore, cable laying vessels 
can be considered effectively stationary (as far as the birds are concerned), and any 
impact would therefore occur around a single static point.  

 In accordance with the evidence presented in the RIAA [APP-059], this value is 
considered precautionary, as it would be expected that the level of effect would 
decline as distance from the vessel increased, but the calculation assumes 100% 
effect across all of the 2km impact area.  It would also be expected that red-throated 
divers would return to the affected area after vessel departure; Burger et al. (2019) 
found that divers disturbed by vessels ‘travelling at high speed’ showed slow 
resettlement, while vessels sailing at ‘medium speed’ showed more rapid 
resettlement over an observed time period of seven hours. It is therefore reasonable 
to assume that resettlement would be more rapid again for very slow (i.e. effectively 
stationary) vessels during cable laying operations. Therefore, given the predicted 
short duration of the effects, it is considered very unlikely that there would be any 
detectable effects once cable laying was completed. Overall, no changes to the 
assessment presented in the RIAA [APP-059] are required; it is concluded that there 
would be no adverse effect on the integrity of the Greater Wash SPA red-throated 
diver population as a result of construction activity within the export cable corridor 
for SEP, DEP and SEP and DEP combined.   

 Following comments received from Natural England (Table 3-2), the Applicant has 
sought to provide clarification regarding the need for auxiliary vessels to transit to 
and from the export cable laying vessel during export cable installation. At this stage, 
the full detail of the installation process is not known, but two alternative methods 
may be used: 

• Export cable installation from a cable laying vessel (CLV) laying the cable on the 

seabed without any other vessel assistance, but with a separate vessel following 

to undertake post-lay trenching (cable burial).  

• Simultaneous laying and burial. In this case one CLV would undertake laying 

and ploughing simultaneously. This would involve a maximum of four attending 

tugs to move vessel anchor lines during the laying and ploughing process. 

However, it is assumed that the tugs would be in permanent attendance around 

the CLV, and would not, therefore, result in additional vessel transits to and from 

port during the installation.  

 In either case, it is not considered that this would affect the conclusions presented 
above, as activity would be restricted to a single area around the vessels, and no 
additional transits to and from port (aside from those at the start and completion of 



 

Apportioning and Habitats Regulations 

Assessment Updates Technical Note  

Doc. No. C282-RH-Z-GA-00227 

Rev. B 

 

 

Page 88 of 122 

Classification: Open  Status: Final   

 

the installation process) would be required. For the worst case, this would equate to 
up to 10 vessel transits (transit to and from port equates to two transits, and 
assuming a maximum of one CLV and four tugs) per project, i.e. a total of 20 transits 
to and from port. Vessels would follow the best practice protocol for minimising 
disturbance to red-throated diver and would, therefore, be very unlikely to result in 
a measurable increase in disturbance to red-throated divers, taking into account 
existing levels of vessel activity in the area.   

 Potential Operation and Maintenance Phase Displacement / Barrier Effects on 
Greater Wash SPA Red-Throated Diver of SEP  

 Table 12-2 presents the updated results of the SEP alone operational phase 
displacement/barrier effects calculation. Table 12-3 presents updated values for the 
effective areas over which displacement of red-throated diver could occur within the 
GW SPA due to operational phase displacement effects from SEP. Separate 
estimates are presented that include and exclude areas within 10km of existing 
OWFs (Sheringham Shoal Offshore Wind Farm (SOW) and Race Bank); i.e. the 
latter accounts for  the displacement effects which are already expected to occur; 
these areas (together with the area outside of the red-throated diver MCA) are 
shown hatched red (‘SPA already Impacted/Excluded by the Existing Features’) on 
Figure 2. These values have also been corrected to account for overlap areas 
where the displacement effect for SEP would be greater than the equivalent effect 
for SOW or Race Bank. Table 12-4 presents values for the effective areas over 
which displacement of red-throated diver could occur within the GW SPA due to 
operational phase displacement effects from SEP, but excluding areas outside of 
the MCA for red-throated diver. The effective net area potentially impacted by SEP, 
i.e. within the red-throated diver MCA and outside areas within 10km of existing 
windfarms, is 6.03km2 or 0.17% of GW SPA; the net impacted area is shown 
hatched green on Figure 2. As DEP is more than 10km from the Greater Wash 
SPA, no effects are predicted for this OWF. 
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